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Reveal Math Accelerated,™ 

Guiding Principles 

Academic research and the science of learning provide the foundation for this powerful 

K–12 math program designed to help reveal the mathematician in every student. 

Reveal Math 

Accelerated is built 

on a solid foundation 

of RESEARCH 

that shaped the 

PEDAGOGY of the

program. 

Reveal Math Accelerated used findings from research 

on teaching and learning mathematics to develop its 

instructional model. Based on analyses of research 

findings, these areas form the foundational structure 

of the program: 

• Rigor 

• Productive Struggle 

• Formative Assessment 

• Rich Tasks 

• Mathematical Discourse 

• Collaborative Learning 

Instructional Model 

Launch 1

WARM UP LAUNCH THE LESSON EXPLORE 

During the Warm Up, students 

complete exercises to activate prior 

knowledge and review prerequisite 

concepts and skills. 

In Launch the Lesson, students 

view a real-world scenario and 

image to pique their interest in 

the lesson content. They are 

introduced to questions that they 

will be able to answer at the end 

of the lesson. 

During the Explore activity, 

students work in partners or small 

groups to explore a rich, real-world 

or mathematical problem related 

to the lesson content. 

INDIVIDUAL ACTIVITY 

GROUP ACTIVITY 

CLASS ACTIVITY 
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Reveal the full potential 

in every student! 

Explore and Develop2

LEARN EXAMPLES & CHECK

In the Learn section, 

students gain the 

foundational knowledge 

needed to actively 

work through upcoming 

Examples. 

Students work through Examples 

related to the key concepts and 

engage in mathematical discourse. 

Students complete a Check after 

each Example as a quick formative 

assessment to help teachers 

adjust instruction as needed. 

Reflect and Practice 3

EXIT TICKET PRACTICE 

The Exit Ticket 

gives students an 

opportunity to convey 

their understanding of 

the lesson concepts. 

Students complete Practice 

exercises individually or 

collaboratively to solidify 

their understanding of lesson 

concepts or build proficiency 

with lesson skills. 
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Reveal Math Accelerated 

Key Areas of Focus 

Reveal Math Accelerated has a strong focus on rigor—especially the development of 

conceptual understanding—an emphasis on student mindset, and ongoing 

formative assessment feedback loops. 

Rigor 

Reveal Math Accelerated has been thoughtfully designed to 

incorporate a balance of the three elements of rigor: conceptual 

understanding, procedural skills and fluency, and application. 

Conceptual Understanding 

Explore ac tivities give all students an 

opportunity to work collaboratively 

and discuss their thinking as they build 

conceptual understanding of new 

topics. In the Explore activity to the 

left, students use algebra tiles to gain 

an understanding of operations with 

positive and negative integers. 

Procedural Skills and Fluency 

As students move through the lesson, 

t hey will use different strategies and 

tools to build procedural fluency. 

In the Example shown, students 

use Web Sketchpad® to develop 

proficiency with integer operations. 

Application 

Real-world examples and practice 

p roblems are opportunities for students 

to apply their learning to new situations. 

In the real-world example to the left, 

students apply their understanding of 

percents to solve a percent error problem. 
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Student Mindset 

Mindset Matters tips located in each module provide specific examples 

of how Reveal Math Accelerated content can be used to promote a growth 

mindset in all students. Another feature focused on promoting a growth 

mindset is Ignite! Activities developed by Dr. Raj Shah to spark student 

curiosity about why the math works. An Ignite! delivers problem sets that 

are flexible enough so that students with varying background knowledge 

can engage with the content and motivates them to ask questions, solve 

complex problems, and develop a can-do attitude toward math. 

Formative Assessment 

The key to reaching all learners is to adjust instruction based 

on each student’s understanding. Reveal Math Accelerated 

offers powerful formative assessment tools that help teachers to 

efficiently and effectively differentiate instruction for all students. 

Math Probes 

Each module includes a Cher yl Tobey Formative Assessment 

Math Probe that is focused on addressing student misconceptions 

about key math topics. Students can complete these probes at 

the beginning, middle, or end of a module. The teacher support 

includes a list of recommended differentiated resources that 

teachers assign based on students’ responses. 

Example Checks 

Each example is followed by a formative assessment Che ck that 

students complete on their own that allows teachers to gauge 

students’ understanding of the concept or skill presented. When 

students complete the Check, the teacher receives resource 

recommendations, which can be assigned to all students. 
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A Powerful Blended Learning Experience 

The Reveal Math Accelerated blended learning experience was designed to include 

purposeful print and digital components focused on sparking student curiosity and 

providing teachers with flexible implementation options. 

Reveal Math Accelerated has been thoughtfully developed to provide a rich learning 

experience no matter where a district, school, or classroom falls on the digital 

spectrum. All of the instructional content can be projected or can be accessed via 

desktop, laptop, or tablet. 

Lesson 

Launch 1

WARM UP LAUNCH THE LESSON EXPLORE 

The Warm Up exercise can

be projected on an interactive

whiteboard.

Launch the Lesson can be

projected or assigned to students

to access on their own devices.

The Explore Activity can be 

projected while students record 

their observations in the Interactive 

Student Edition or can be assigned 

for students to complete on 

individual devices. 

INDIVIDUAL ACTIVITY 

GROUP ACTIVITY 

CLASS ACTIVITY 

INTERACTIVE 

PRESENTATION 

PRINT INTERACTIVE 

STUDENT EDITION 
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Explore and Develop2

LEARN EXAMPLES & CHECK

As students are introduced 

to the key lesson concepts, 

they can progress through 

the Learn by recording 

notes in their Interactive 

Student Edition or on their 

own devices. 

In their Interactive Student 

Edition or on an individual 

device, students work through 

one or more Examples related 

to key lesson concepts. 

A Check follows each Example 

in either the Interactive Student 

Edition or on each student 

device. 

Reflect and Practice 3 

EXIT TICKET PRACTICE 

The Exit Ticket is 

projected or accessed 

via student devices to 

provide students with 

lesson closure and an 

opportunity to revisit the 

lesson concepts. 

Assign students 

Practice problems from 

their Interactive Student 

Edition or create a 

digital assignment for 

them to work on their 

device in class or at 

home to solidify lesson 

concepts. 
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Supporting All Learners 

The Reveal Math Accelerated program was designed so that all students 

have access to: 

• rich tasks that promote productive struggle, 

• opportunities to develop proficiency with the habits of mind and 

thinking strategies of mathematicians, and 

• prompts to promote mathematical discourse and build academic language. 

Resources for D fferent at ngi i i  Instruct oni  

When needed, resources are available to differentiate math instruction 

for students who may need to see a concept in a different way, practice 

prerequisite skills, or are ready to extend their learning. 

AL 
Approach ngi  Level Resources 

• Remediation Activities 

• E xtra Examples 

• Arrive Math Take Another Look 

Mini Lessons 

BL 
Beyond Level Resources 

• Beyond Level 

Dif ferentiated Activities 

• Extension Activities 

Resources for Engl shi  Language Learners 

Reveal Math Accelerated also includes student and teacher resources to support 

students who are simultaneously learning grade-level math and building their English 

proficiency. Appropriate, research-based language scaffolds are also provided to 

support students as they engage in rigorous mathematical tasks and discussions. 

ELL 
Engl shi  Language Learners 

• Spanish Interactive Student Edition 

• Spanish Personal Tutors 

• Math Language-Building Activities 

• Language Scaffolds 

• Think About It! and Talk About It! Prompts 

• Multilingual eGlossary 

• Audio 

• Graphic Organizers 

• Web Sketchpad, Desmos, and eTools 
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Embedded Reteach Support 

Arrive Math Boo ters  M n -Lessonsi i  

Reveal Math Accelerated ensures a seamless connection for students who 

need extra topic support with embedded Arrive Math Boo ters  mini-lessons. 

These mini-lessons, called Take Another Look, have been included in 

Reveal Math Accelerated to provide students direct support related to the 

lesson objective. 

• Teacher-assigned option based on Example Check results 

• Digital, student-driven lesson 

• Gradual release experience in three parts 

Complement Reveal Math Accelerated with the K-8 Arrive Math Boo ters  

supplemental intervention to equip teachers with all the resources they 

need to supplement their instruction and meet the needs of all learners. 

D g tali i  m n -lessonsi i  

Utilize over 1,160 

T ake Another Look

digital mini-lessons

for every skill within

the K-8 standards.

Hands-On Lesson

Complement the Ta ke 

Another Look lessons 

with concrete modeling

support using hands on,

teacher-led activities. 

Games 

Engage students 

th rough exciting math 

games to become fluent 

in critical math skills. 
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Reveal Student Readiness 

with Individualized Learning Tools 

Reveal Math Accelerated incorporates innovative, technology-based tools that are 

designed to extend the teacher’s reach in the classroom to help address a wide range 

of knowledge gaps, set and align academic goals, and meet student individualized 

learning needs. 

Top ci  Mastery 

With embedded Le arnSmart,® students have a built-in study partner for topic 

practice and review to prepare for multi-module, or mid-year tests. 

LearnSmart’s revolutionary adaptive technology measures students’ awareness 

of their own learning, time on topic, answer accuracy, and suggests alternative 

resources to support student learning, confidence, and topic mastery. 

Ind v dual zi i i  ed Learn ngi  Pathways 

Learners of all levels benefit from the use of 

AL EKS’ adaptive, online math technology designed 

to pinpoint what each student knows, does not 

know, and most importantly, what each student is 

ready to learn. 

When paired with Reveal Math Accelerated, 

ALEKS is a powerful tool designed to provide 

integrated instructionally actionable data enabling 

teachers to utilize Reveal Math Accelerated 

resources for individual students, groups, or the 

entire classroom. 
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Powerful Tools for 

Modeling Mathematics 

Reveal Math Accelerated has been designed with purposeful, embedded 

digital tools to increase student engagement and provide unique modeling 

opportunities. 

Web Sketchpad® Act v t esi i i  

The leading dynamic mathematics visualization software has now been 

int egrated with Web Sketchpad Act v t esi i i  at point of use within Reveal 

Math Accelerated. Student exploration (and practice) using Web Sketchpad 

encourages problem solving and visualization of abstract math concepts. 

The powerful Desmos graphing 

calculator is available in Reveal Math 

Accelerated for students to explore,

model, and apply math to the real-

world.

eTools 

By using a wide-variety of digital 

eTo ols embedded within Reveal Math 

Accelerated, students gain additional 

hands-on experience while they learn 

and teachers have the option to create 

problem-based learning opportunities. 

Technology-Enhanced Items 

Embedded within the digital 

lesson, t echnology-enhanced 

items—such as drag-and-drop, 

flashcard flips, or diagram 

completion—are strategically 

placed to give students the 

practice with common computer 

functions needed to master 

computer-based testing. 

TYPE SWIPE 

DRAG & DROP FLASHCARDS 

eTOOLS MULTI-SELECT 

WATCH EXPAND 
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Assessment Tools to Reveal 

Student Progress and Success 

Reveal Math Accelerated provides a comprehensive array of assessment tools 

to measure student understanding and progress. The digital assessment tools 

include next generation assessment items, such as multiple-response, 

selected-response, and technology-enhanced items. 

Assessment 

Reveal Math Accelerated provides embedded, regular formative checkpoints to monitor 

student learning and provide feedback that can be used to modify instruction and help 

direct student learning using reports and recommendations based on resulting scores. 

Summative assessments built in Reveal Math Accelerated evaluate student learning at the 

module conclusion by comparing it against the state standards covered. 

Formative Assessment Resources 

• Cheryl Tobey Formative 

A ssessment Math Probes 

• Checks 

• Exit Tickets 

• Put It All Together 

Summative Assessment Resources 

• Module Tests 

• P erformance Tasks 

• Benchmark Tests 

• End-of-Course Tests 

• LearnSmart 

Reporting 

Clear, instructionally actionable data will be a click away with 

th e Reveal Math Accelerated Reporting Dashboard. 

Activity Report Real-time class and student reporting of activities 

completed by the class. Includes average score, submission rate, 

and skills covered for the class and each student. 

• Item Analysis Report Review a detailed analysis of response 

rates and patterns, answers, and question types in a class 

snapshot or by student. 

• Standards Report Performance data by class or individual 

student is aggregated by standards, skills, or objectives linked 

to the related activities completed. 

Or Build Your Own assessments 

focused on standards or 

objec tives. Access to banks of 

questions, including those with 

tech-enhanced capabilities, enable 

a wide range of options to mirror 

high-stakes assessment formats. 
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Professional Development Support 

for Continuous Learning 

McGraw-Hill Education supports lifelong learning and demonstrates 

commitment to teachers with a built-in professional learning environment 

designed for support during planning or extended learning opportunities. 

What You Will Find

• Best-practices resources 

• Implementation support 

• Teaching Strategies 

• Classroom Videos 

• Math Misconception Videos 

• Content and Pedagogy 

Videos 

• Content Progression 

Information 

Why Professional 

Development is so Important 

• Research-based understanding of student learning 

• Improved student performance 

• Evidence-based instructional best-practices 

• Collaborative content strategy planning 

• Extended knowledge of program how-to’s 
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Reveal Math Accelerated Expert Advisors 

Cathy Seeley, Ed.D. 
Austin, Texas 

Mathematics educator, speaker, 

and writer, former Senior Fellow at 

the Charles A. Dana Center at 

The University of Texas at Austin, past 

President of NCTM, former Director of 

K-12 Mathematics for the State of Texas 

Areas of expertise: 

Mathematics Teaching, Equity, Assessment, 

STEM Learning, Informal Learning, Upside-Down 

Teaching, Productive Struggling, Mathematical 

Practices, Mathematical Habits of Mind, Family 

and Community Outreach, Mathematics Education 

Policy, Advocacy 

“We want students to believe deeply that 

mathematics makes sense–in generating 

answers to problems, discussing their thinking 

and other students’ thinking, and learning 

new material.” 

—Seeley, 2016, Making Sense of Math 

Nevels Nevels,

Ph.D.
Saint Louis, Missouri 

PK-12 Mathematics Curriculum 

Coordinator for Hazelwood 

School District 

Areas of expertise: 

Mathematics Teacher Education; Student Agency & 

Identity; Socio-Cultural Perspective in Mathematics 

Learning 

“A school building is one setting for learning 

mathematics. It is understood that all children 

should be expected to learn meaningful 

mathematics within its walls. Additionally, 

teachers should be expected to learn within 

the walls of this same building. More 

poignantly, I posit that if teachers are not 

learning mathematics in their school building, 

then it is not a school.” 

—Nevels, 2018 

Cheryl R. Tobey, 

M.Ed. 
Gardiner, Maine 

Senior Mathematics Associate at 

Education Development Center (EDC) 

Areas of expertise: 

Formative assessment and professional development 

for mathematics teachers; tools and strategies to 

uncovering misconceptions 

“Misunderstandings and partial understandings 

develop as a normal part of learning mathematics. 

Our job as educators is to minimize the chances of 

students’ harboring misconceptions by knowing the 

potential difficulties students are likely to encounter, 

using assessments to elicit misconceptions and 

implementing instruction designed to build new and 

accurate mathematical ideas.” 

— Tobey, et al 2007, 2009, 2010, 2013, 2104, 

Uncovering Student Thinking Series 

Raj Shah, 

Ph.D. 
Columbus, Ohio 

Founder of Math Plus Academy, 

a STEM enrichment program and 

founding member of The Global 

Math Project 

Areas of expertise: 

Sparking student curiosity, promoting productive 

struggle, and creating math experiences that kids love 

“As teachers, it’s imperative that we start 

every lesson by getting students to ask more 

questions because curiosity is the fuel that 

drives engagement, deeper learning and 

perseverance.” 

—Shah, 2017 
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Walter Secada, 

Ph.D. 
Coral Gables, Florida 

Professor of Teaching and Learning 

at the University of Miami 

Areas of expertise: 

Improving education for English language learners, 

equity in education, mathematics education, bilingual 

education, school restructuring, professional development 

of teachers, student engagement, Hispanic dropout and 

prevention, and reform 

“The best lessons take place when teachers have 

thought about how their individual English language 

learners will respond not just to the mathematical 

content of that lesson, but also to its language 

demands and mathematical practices.” 

—Secada, 2018 

Chris Dede,

Ph.D.
Cambridge, Massachusetts

Timothy E. Wirth Professor in

Learning Technologies at Harvard

Graduate School of Education

Areas of expertise:

Provides leadership in educational innovation;

educational improvements using technology

“People are very diverse in how they prefer to 

learn. Good instruction is like an ecosystem that 

has many niches for alternative types of learning: 

lectures, games, engaging video-based animations, 

readings, etc. Learners then can navigate to the 

niche that best fulfills their current needs.” 

—Dede, 2017 

Ryan Baker, 

Ph.D. 
Philadelphia, Pennsylvania 

Associate Professor and Director 

of Penn Center for Learning Analytics 

at the University of Pennsylvania 

Areas of expertise: 

Interactions between students and educational 

software; data mining and learning analytics to 

understand student learning 

“The ultimate goal of the field of Artificial 

Intelligence in Education is not to promote 

artificial intelligence, but to promote education... 

systems that are designed intelligently, and that 

leverage teachers’ intelligence. Modern online 

learning systems used at scale are leveraging 

human intelligence to improve their design, and 

they’re bringing human beings into the decision- 

making loop and trying to inform them.” 

—Baker, 2016 

Dinah Zike, 

M.Ed. 
Comfort, Texas 

President of Dinah.com 

in San Antonio, Texas and 

Dinah Zike Academy 

Areas of expertise: 

Developing educational materials that include 

three-dimensional graphic organizers; interactive 

notebook activities for differentiation; and 

kinesthetic, cross-curricular manipulatives 

“It is education’s responsibility to meet the 

unique needs of students, and not the 

students’ responsibility to meet education’s 

need for uniformity.” 

—Zike, 2017, InRIGORating Math Notebooks 
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Reveal Everything Needed 

for Effective Instruction 

Reveal Math Accelerated provides both print and innovative, 

technology-based tools designed to address a wide range of 

classrooms. No matter whether you’re in a 1 : 1 district, or have 

a classroom projector, Reveal Math Accelerated provides you 

with the resources you need for a rich learning experience. 

Blended Classrooms 

Focused on projection of the Interactive Presentation, 

students follow along taking notes and working through 

problems in their Interactive Student Edition during class 

time. Also included in the Interactive Student Edition is a 

glossary, Foldables® at point of use and in the back of the 

book, selected answers, and a reference sheet. 
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Digital Classrooms 

Projection is a focal point for key areas of the course with students interacting 

with the lesson using their own devices. Each student can access teacher- 

assigned sections of the lessons for Explore activities, Learn sections and 

Examples. Point of use videos, animations, as well as interactive content 

enable students to experience math in interesting and impactful ways. 

In Reveal Math 

Accelerated, 

R is for— 

• Research 

• Rigor 

• Relevant Connections 

Are you... 

READY to start? 
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Standards for Mathematical Content, Accelerated Grade 7 

This correlation shows the alignment of Reveal Math Accelerated to the Standards for Mathematical Content, 

Accelerated Grade 7, from the Common Core State Standards for Mathematics. Primary references are bold. 

Supporting references are italicized. 

Standards for Mathematical Content Lesson(s) 

Unit 1 Rational Numbers and Exponents 

Apply and extend previous understandings of operations with fractions to add, subtract, multiply, and divide rational numbers. 

(Major Cluster) 

7.NS.A.1 Apply and extend previous understandings of addition and subtraction to add and subtract rational 3-1, 3-2, 3-5, 3-7, 3-9 

numbers; represent addition and subtraction on a horizontal or vertical number line diagram. 

7.NS.A.1.A Describe situations in which opposite quantities combine to make 0. For example, a

hydrogen atom has 0 charge because its two constituents are oppositely charged. 

3-1, 3-7 

7.NS.A.1.B Understand p + q as the number located a distance | |q  from p, in the positive or negative 

direction depending on whether q is positive or negative. Show that a number and its opposite 

have a sum of 0 (are additive inverses). Interpret sums of rational numbers by describing real-world 

contexts. 

3-1, 3-7 

7.NS.A.1.C Understand subtraction of rational numbers as adding the additive inverse, p – q = p + 3-2, 3-7 

( ).–q  Show that the distance between two rational numbers on the number line is the absolute value 

of their difference, and apply this principle in real-world contexts. 

7.NS.A.1.D Apply properties of operations as strategies to add and subtract rational numbers. 3-1, 3-2, 3-4, 3-5, 3-7, 3-8, 3-9 

7.NS.A.2 Apply and extend previous understandings of multiplication and division and of fractions to multiply 3-3, 3-4, 3-5, 3-6, 3-8, 3-9 

and divide rational numbers. 

7.NS.A.2.A Understand that multiplication is extended from fractions to rational numbers 

by requiring that operations continue to satisfy the properties of operations, particularly the 

distributive property, leading to products such as ( 1)( 1)– –  = 1 and the rules for multiplying signed 

numbers. Interpret products of rational numbers by describing real-world contexts. 

3-3, 3-8 

7.NS.A.2.B Understand that integers can be divided, provided that the divisor is not zero, and every 3-4, 3-6, 3-8 

quotient of integers (with non-zero divisor) is a rational number. If p and q are integers, then –(p/q) 

= ( )/–p q = p q/(– ). Interpret quotients of rational numbers by describing real-world contexts.

7.NS.A.2.C Apply properties of operations as strategies to multiply and divide rational numbers. 3-3, 3-4, 3-5, 3-8, 3-9 

7.NS.A.2.D Convert a rational number to a decimal using long division; know that the decimal form 3-6 

of a rational number terminates in 0s or eventually repeats. 

7.NS.A.3 Solve real-world and mathematical problems involving the four operations with rational numbers. 

Computations with rational numbers extend the rules for manipulating fractions to complex

fractions. 

3-1, 3-2, 3-3, 3-4, 3-5, 3-6, 3-7, 

3-8, 3-9, 11-6 

Know that there are numbers that are not rational, and approximate them by rational numbers. (Supporting Cluster) 

8.NS.A.1 Know that numbers that are not rational are called irrational. Understand informally that every

number has a decimal expansion; for rational numbers show that the decimal expansion repeats 

eventually, and convert a decimal expansion which repeats eventually into a rational number. 

3-6, 5-2, 5-4 
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STANDARDS FOR MATHEMATICAL CONTENT, ACCELERATED GRADE 7, CONTINUED 

Standards for Mathematical Content Lesson(s) 

8.NS.A.2 Use rational approximations of irrational numbers to compare the size of irrational numbers, locate 
2 them approximately on a number line diagram, and estimate the value of expressions (e.g., π ). 

For example, by truncating the decimal expansion of √2, show that √2 is between 1 and 2, then 

between 1.4 and 1.5, and explain how to continue on to get better approximations. 

5-3, 5-4 

Work with radicals and integer exponents. (Major Cluster) 

8.EE.A.1 Know and apply the properties of integer exponents to generate equivalent numerical expressions. 
2 -5 -3 3 For example, 3 × 3 = 3 = 1/3 = 1/27. 

4-2, 4-3, 4-4, 4-6 

8.EE.A.2 2 Use square root and cube root symbols to represent solutions to equations of the form x = p and 

3 x = p, where p is a positive rational number. Evaluate square roots of small perfect squares and 

cube roots of small perfect cubes. Know that √2 is irrational. 

5-1, 5-2, 5-3 

8.EE.A.3 Use numbers expressed in the form of a single digit times an integer power of 10 to estimate very 

large or very small quantities, and to express how many times as much one is than the other. For 
8 example, estimate the population of the United States as 3 times 10 and the population of the 

9 world as 7 times 10 , and determine that the world population is more than 20 times larger. 

4-5, 4-6 

8.EE.A.4 Perform operations with numbers expressed in scientific notation, including problems where both 

decimal and scientific notation are used. Use scientific notation and choose units of appropriate 

size for measurements of very large or very small quantities (e.g., use millimeters per year for 

seafloor spreading). Interpret scientific notation that has been generated by technology. 

4-5, 4-6 

Unit 2 Proportionality and Linear Relationships 

Analyze proportional relationships and use them to solve real-world and mathematical problems. (Major Cluster) 

7.RP.A.1 Compute unit rates associated with ratios of fractions, including ratios of lengths, areas and other 

quantities measured in like or different units. For example, if a person walks 1/2 mile in each 

1/4 hour, compute the unit rate as the complex fraction 1 2 1 4/ / /  miles per hour, equivalently 2 miles 

per hour. 

1-1 

7.RP.A.2 Recognize and represent proportional relationships between quantities. 1-2, 1-3, 1-4, 1-5, 1-6, 10-2, 10-3, 

11-6 

7.RP.A.2.A Decide whether two quantities are in a proportional relationship, e.g., by testing for 

equivalent ratios in a table or graphing on a coordinate plane and observing whether the graph is a 

straight line through the origin. 

1-3, 1-4 

7.RP.A.2.B Identify the constant of proportionality (unit rate) in tables, graphs, equations, diagrams, 1-3, 1-4, 1-5, 11-6 

and verbal descriptions of proportional relationships. 

7.RP.A.2.C Represent proportional relationships by equations. For example, if total cost t is

proportional to the number n of items purchased at a constant price p, the relationship between 

the total cost and the number of items can be expressed as t = pn. 

1-5 

7.RP.A.2.D Explain what a point (x, y) on the graph of a proportional relationship means in terms of

the situation, with special attention to the points (0, 0) and (1, r) where r is the unit rate. 

1-4 

7.RP.A.3 Use proportional relationships to solve multistep ratio and percent problems. Examples: simple

interest, tax, markups and markdowns, gratuities and commissions, fees, percent increase and

decrease, percent error. 

1-6, 2-1, 2-2, 2-3, 2-4, 2-5, 2-6, 

2-7, 10-2, 11-6 
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xxxiv Correlation to the Standards for Mathematical Content, Accelerated Grade 7



Standards for Mathematical Content Lesson(s) 

Use properties of operations to generate equivalent expressions. (Major Cluster) 

7.EE.A.1 Apply properties of operations as strategies to add, subtract, factor, and expand linear expressions 6-1, 6-2, 6-3, 6-4, 6-5 

with rational coefficients. 

7.EE.A.2 Understand that rewriting an expression in different forms in a problem context can shed light on

the problem and how the quantities in it are related. For example, a + 0.05a = 1.05a means that 

“increase by 5%” is the same as “multiply by 1.05.” 

2-2, 2-3, 2-4, 2-6, 3-9, 6-1 

Solve real-life and mathematical problems using numerical and algebraic expressions and equations. (Major Cluster) 

7.EE.B.3 Solve multi-step real-life and mathematical problems posed with positive and negative rational 

numbers in any form (whole numbers, fractions, and decimals), using tools strategically. Apply 

properties of operations to calculate with numbers in any form; convert between forms as 

appropriate; and assess the reasonableness of answers using mental computation and estimation 

strategies. For example: If a woman making $25 an hour gets a 10% raise, she will make an 

additional 1/10 of her salary an hour, or $2.50, for a new salary of $27.50. If you want to place 

a towel bar 9 3/4 inches long in the center of a door that is 27 1/2 inches wide, you will need to 

place the bar about 9 inches from each edge; this estimate can be used as a check on the exact 

computation. 

2-1, 2-2, 2-3, 2-4, 2-5, 2-6, 2-7, 

3-1, 3-2, 3-3, 3-4, 3-5, 3-6, 3-7, 

3-8, 3-9, 7-1, 7-2, 7-3, 7-4, 7-6, 

7-7, 7-8, 11-1, 11-2, 11-6

7.EE.B.4 Use variables to represent quantities in a real-world or mathematical problem, and construct simple 7-1, 7-2, 7-6, 7-7, 7-8 

equations and inequalities to solve problems by reasoning about the quantities. 

7.EE.B.4.A Solve word problems leading to equations of the form px + q = r and p x(  + q) = r, 

where p, q, and r are specific rational numbers. Solve equations of these forms fluently. Compare 

an algebraic solution to an arithmetic solution, identifying the sequence of the operations used in 

each approach. For example, the perimeter of a rectangle is 54 cm. Its length is 6 cm. What is its 

width? 

7-1, 7-2, 11-1, 11-2 

7.EE.B.4.B Solve word problems leading to inequalities of the form px + q > r or px + q < r, where 

p, q, and r are specific rational numbers. Graph the solution set of the inequality and interpret it in 

the context of the problem. For example: As a salesperson, you are paid $50 per week plus $3 per 

sale. This week you want your pay to be at least $100. Write an inequality for the number of sales 

you need to make, and describe the solutions. 

7-6, 7-7 , 7-8 

Understand the connections between proportional relationships, lines, and linear equations. (Major Cluster) 

8.EE.B.5 Graph proportional relationships, interpreting the unit rate as the slope of the graph. Compare 

two different proportional relationships represented in different ways. For example, compare a 

distance-time graph to a distance-time equation to determine which of two moving objects has 

greater speed. 

8-1, 8-4 

8.EE.B.6 Use similar triangles to explain why the slope m is the same between any two distinct points on a

non-vertical line in the coordinate plane; derive the equation y = mx for a line through the origin 

and the equation y = mx + b for a line intercepting the vertical axis at b. 

8-3, 8-4, 8-5, 8-6 

Analyze and solve linear equations and pairs of simultaneous linear equations. (Major Cluster) 

8.EE.C.7 Solve linear equations in one variable. 7-1, 7-2, 7-3, 7-4, 7-5 

8.EE.C.7.A Give examples of linear equations in one variable with one solution, infinitely many 

solutions, or no solutions. Show which of these possibilities is the case by successively transforming 

the given equation into simpler forms, until an equivalent equation of the form x = a, a = a, or a = 

b results (where a and b are different numbers). 

7-1, 7-2, 7-3, 7-4, 7-5 

8.EE.C.7.B Solve linear equations with rational number coefficients, including equations whose

solutions require expanding expressions using the distributive property and collecting like terms. 

7-1, 7-2, 7-3, 7-4 
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Correlation to the Standards for Mathematical Content, Accelerated Grade 7 xxxv 



STANDARDS FOR MATHEMATICAL CONTENT, ACCELERATED GRADE 7, CONTINUED 

Standards for Mathematical Content Lesson(s) 

Unit 3 Introduction to Sampling and Inference 

Use random sampling to draw inferences about a population. (Supporting Cluster) 

7.SP.A.1 Understand that statistics can be used to gain information about a population by examining a 

sample of the population; generalizations about a population from a sample are valid only if the 

sample is representative of that population. Understand that random sampling tends to produce 

representative samples and support valid inferences. 

10-1 

7.SP.A.2 Use data from a random sample to draw inferences about a population with an unknown 

characteristic of interest. Generate multiple samples (or simulated samples) of the same size to 

gauge the variation in estimates or predictions. For example, estimate the mean word length in a 

book by randomly sampling words from the book; predict the winner of a school election based on 

randomly sampled survey data. Gauge how far off the estimate or prediction might be. 

10-1, 10-2, 10-3 

Draw informal comparative inferences about two populations. (Additional Cluster) 

7.SP.B.3 Informally assess the degree of visual overlap of two numerical data distributions with similar 

variabilities, measuring the difference between the centers by expressing it as a multiple of a 

measure of variability. For example, the mean height of players on the basketball team is 10 cm 

greater than the mean height of players on the soccer team, about twice the variability (mean 

absolute deviation) on either team; on a dot plot, the separation between the two distributions of 

heights is noticeable. 

10-5 

7.SP.B.4 Use measures of center and measures of variability for numerical data from random samples to 

draw informal comparative inferences about two populations. For example, decide whether the 

words in a chapter of a seventh-grade science book are generally longer than the words in a 

chapter of a fourth-grade science book. 

10-4 

Investigate chance processes and develop, use, and evaluate probability models. (Supporting Cluster) 

7.SP.C.5 Understand that the probability of a chance event is a number between 0 and 1 that expresses the 

likelihood of the event occurring. Larger numbers indicate greater likelihood. A probability near 0 

indicates an unlikely event, a probability around 1/2 indicates an event that is neither unlikely nor 

likely, and a probability near 1 indicates a likely event. 

9-1 

7.SP.C.6 Approximate the probability of a chance event by collecting data on the chance process that 

produces it and observing its long-run relative frequency, and predict the approximate relative 

frequency given the probability. For example, when rolling a number cube 600 times, predict that a 

3 or 6 would be rolled roughly 200 times, but probably not exactly 200 times. 

9-2, 9-4 

7.SP.C.7 Develop a probability model and use it to find probabilities of events. Compare probabilities from

a model to observed frequencies; if the agreement is not good, explain possible sources of the 

discrepancy. 

9-2, 9-3, 9-4 

7.SP.C.7.A Develop a uniform probability model by assigning equal probability to all outcomes, and 

use the model to determine probabilities of events. For example, if a student is selected at random 

from a class, find the probability that Jane will be selected and the probability that a girl will be 

selected. 

9-3, 9-4 

7.SP.C.7.B Develop a probability model (which may not be uniform) by observing frequencies in data 

generated from a chance process. For example, find the approximate probability that a spinning 

penny will land heads up or that a tossed paper cup will land open-end down. Do the outcomes for 

the spinning penny appear to be equally likely based on the observed frequencies? 

9-2, 9-4 
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Standards for Mathematical Content Lesson(s) 

7.SP.C.8 Find probabilities of compound events using organized lists, tables, tree diagrams, and simulation. 9-5, 9-6 

7.SP.C.8.A Understand that, just as with simple events, the probability of a compound event is the

fraction of outcomes in the sample space for which the compound event occurs. 

9-5 

7.SP.C.8.B Represent sample spaces for compound events using methods such as organized

lists, tables and tree diagrams. For an event described in everyday language (e.g., “rolling double 

sixes”), identify the outcomes in the sample space which compose the event. 

9-5 

7.SP.C.8.C Design and use a simulation to generate frequencies for compound events. For example, 

use random digits as a simulation tool to approximate the answer to the question: If 40% of donors 

have type A blood, what is the probability that it will take at least 4 donors to find one with type A 

blood? 

9-6 

Unit 4 Creating, Comparing, and Analyzing Geometric Figures 

Draw, construct, and describe geometrical figures and describe the relationships between them. (Additional Cluster) 

7.G.A.1 Solve problems involving scale drawings of geometric figures, including computing actual lengths

and areas from a scale drawing and reproducing a scale drawing at a different scale. 

11-6 

7.G.A.2 Draw (freehand, with ruler and protractor, and with technology) geometric shapes with given

conditions. Focus on constructing triangles from three measures of angles or sides, noticing when 

the conditions determine a unique triangle, more than one triangle, or no triangle. 

11-4 

7.G.A.3 Describe the two-dimensional figures that result from slicing three-dimensional figures, as in plane 11-7 

sections of right rectangular prisms and right rectangular pyramids. 

Solve real-life and mathematical problems involving angle measure, area, surface area, and volume. (Additional Cluster) 

7.G.B.4 Know the formulas for the area and circumference of a circle and use them to solve problems; give 12-1, 12-2 

an informal derivation of the relationship between the circumference and area of a circle. 

7.G.B.5 Use facts about supplementary, complementary, vertical, and adjacent angles in a multi-step

problem to write and solve simple equations for an unknown angle in a figure. 

11-1, 11-2 

7.G.B.6 Solve real-world and mathematical problems involving area, volume and surface area of two- and

three-dimensional objects composed of triangles, quadrilaterals, polygons, cubes, and right prisms. 

12-3, 12-4, 12-5, 12-9 

Understand congruence and similarity using physical models, transparencies, or geometry software. (Major Cluster) 

8.G.A.1 Verify experimentally the properties of rotations, reflections, and translations: 13-1, 13-2, 13-3, 13-5 

8.G.A.1.A Lines are taken to lines, and line segments to line segments of the same length. 13-1, 13-2, 13-3, 13-5 

8.G.A.1.B Angles are taken to angles of the same measure. 13-5 

8.G.A.1.C Parallel lines are taken to parallel lines. 13-5 

8.G.A.2 Understand that a two-dimensional figure is congruent to another if the second can be obtained

from the first by a sequence of rotations, reflections, and translations; given two congruent figures, 

describe a sequence that exhibits the congruence between them. 

13-5 

C
 o

 p
 y

 r i
 g

 h
 t 

©
 M

 c G
 r a

 w
 - H

 i l l
 E

 d
 u

 c 
a t

 i o
 n

 ; 
C

 o
 m

 m
 o

 n
 C

 o
 r e

 S
 t a

 t e
 S

 t a
 n

 d
 a r

 d
 s 

©
 C

 o
 p

 y
 r i

 g
 h

 t 
2

 0
 1

 0
 . 

N
 a t

 i o
 n

 a l
 G

 o
 v e

 r n
 o

 r s
 A

 s s
 o

 c 
i a

 t i
 o

 n
 C

 e
 n

 t e
 r 

f o
 r 

B
 e
 s t

 P
 r a

 c t
 i c

 e
 s 

a n
 d

 C
 o

 u
 n

 c i
 l o

 f 
C

 h
 i e

 f 
S

 t a
 t e

 O
 ffi

 c e
 r s

 . 
A

 l l 
R

 i g
 h

 t s
 R

 e
 s e

 r v
 e

 d
 . 

Correlation to the Standards for Mathematical Content, Accelerated Grade 7 xxxvii 



STANDARDS FOR MATHEMATICAL CONTENT, ACCELERATED GRADE 7, CONTINUED 

Standards for Mathematical Content Lesson(s) 

8.G.A.3 Describe the effect of dilations, translations, rotations, and reflections on two-dimensional figures

using coordinates. 

13-1, 13-2, 13-3, 13-4 

8.G.A.4 Understand that a two-dimensional figure is similar to another if the second can be obtained from 

the first by a sequence of rotations, reflections, translations, and dilations; given two similar two- 

dimensional figures, describe a sequence that e xhibits the similarity between them. 

13-6, 13-7 

8.G.A.5 Use informal arguments to establish facts about the angle sum and exterior angle of triangles, 

about the angles created when parallel lines are cut by a transversal, and the angle-angle criterion 

for similarity of triangles. For example, arrange three copies of the same triangle so that the sum of 

the three angles appears to form a line, and give an argument in terms of transversals why this is 

so. 

11-3, 11-5, 13-6, 13-7 

Solve real-world and mathematical problems involving volume of cylinders, cones, and spheres. (Additional Cluster) 

8.G.C.9 Know the formulas for the volumes of cones, cylinders, and spheres and use them to solve real-

world and mathematical problems. 

12-6, 12-7, 12-8, 12-9 
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Standards for Mathematical Practice 

This correlation shows the alignment of Reveal Math Accelerated to the Standards for Mathematical Practice, 

from the Common Core State Standards. 

Standards for Mathematical Practice Lesson(s) 

MP1 Make sense of problems and persevere in solving them. 

Mathematically proficient students start by explaining to themselves 

the meaning of a problem and looking for entry points to its solution. 

They analyze givens, constraints, relationships, and goals. They make 

conjectures about the form and meaning of the solution and plan a 

solution pathway rather than simply jumping into a solution attempt. 

They consider analogous problems, and try special cases and simpler 

forms of the original problem in order to gain insight into its solution. 

They monitor and evaluate their progress and change course if 

necessary. Older students might, depending on the context of the 

problem, transform algebraic expressions or change the viewing 

window on their graphing calculator to get the information they need. 

Mathematically proficient students can explain correspondences 

between equations, verbal descriptions, tables, and graphs or draw 

diagrams of important features and relationships, graph data, and 

search for regularity or trends. Younger students might rely on 

using concrete objects or pictures to help conceptualize and solve 

a problem. Mathematically proficient students check their answers 

to problems using a different method, and they continually ask 

themselves, “Does this make sense?” They can understand the 

approaches of others to solving complex problems and identify 

correspondences between different approaches. 

A strong problem-solving strand is present throughout the 

program with an emphasis on having students explain to 

themselves and others the meanings of problems and plan 

their solution strategies. Look for the Apply problems and 

exercises labeled as Persevere with Problems. In the Teacher 

Edition, look for the Teaching the Mathematical Practices 

tips labeled as this mathematical practice. 

Throughout the program, for example: 

Interactive Student Edition and Teacher Edition: 

• Lesson 2-5, Example 4, Apply 

• Lesson 2-6, Apply 

• Lesson 6-2, Apply 

• Lesson 8-5, Apply 

• Lesson 12-3, Apply 

• Lesson 13-1, Practice Exercises 7-8 

MP2 Reason abstractly and quantitatively. 

Mathematically proficient students make sense of quantities and their 

relationships in problem situations. They bring two complementary 

abilities to bear on problems involving quantitative relationships: 

the ability to decontextualize—to abstract a given situation and 

represent it symbolically and manipulate the representing symbols 

as if they have a life of their own, without necessarily attending 

to their referents—and the ability to contextualize, to pause as 

needed during the manipulation process in order to probe into the 

referents for the symbols involved. Quantitative reasoning entails 

habits of creating a coherent representation of the problem at 

hand; considering the units involved; attending to the meaning of 

quantities, not just how to compute them; and knowing and flexibly 

using different properties of operations and objects. 

Students are routinely asked to make sense of quantities and 

their relationships, and attend to the meaning of quantities 

as opposed to just computing with them. Students are 

often asked to decontextualize a real-world problem by 

representing it symbolically as an expression, equation, or 

inequality. Look for lessons addressing these algebraic topics 

and the exercises labeled as Reason Abstractly. Many Talk 

About It! question prompts ask students to reason about 

relationships between quantities. In the Teacher Edition, look 

for the Teaching the Mathematical Practices tips labeled as 

this mathematical practice. 

Throughout the program, for example: 

Interactive Student Edition and Teacher Edition: 

• Lesson 1-1, Examples 1-2 

• Lesson 4-2, Learn Quotient of Powers, Talk About It! 

• Lesson 5-3, Example 4, Talk About It! 

• Lesson 7-1, Examples 3-4 

• Lesson 7-2, Examples 4-5 

• Lesson 7-6, Examples 3-4 

• Lesson 8-4, Examples 1-2 

• Lesson 12-1, Learn Circumference of Circles 

• Lesson 12-4, Example 5 

• Lesson 13-1, Explore activity Congruence and 
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STANDARDS FOR MATHEMATICAL PRACTICE, CONTINUED 

Standards for Mathematical Practice Lesson(s) 

MP3 Construct viable arguments and critique the reasoning of others. 

Mathematically proficient students understand and use stated 

assumptions, definitions, and previously established results in 

constructing arguments. They make conjectures and build a logical 

progression of statements to explore the truth of their conjectures. 

They are able to analyze situations by breaking them into cases, 

and can recognize and use counterexamples. They justify their 

conclusions, communicate them to others, and respond to the 

arguments of others. They reason inductively about data, making 

plausible arguments that take into account the context from which 

the data arose. Mathematically proficient students are also able to 

compare the effectiveness of two plausible arguments, distinguish 

correct logic or reasoning from that which is flawed, and—if there 

is a flaw in an argument—explain what it is. Elementary students 

can construct arguments using concrete referents such as objects, 

drawings, diagrams, and actions. Such arguments can make sense 

and be correct, even though they are not generalized or made formal 

until later grades. Later, students learn to determine domains to 

which an argument applies. Students at all grades can listen or read 

the arguments of others, decide whether they make sense, and ask 

useful questions to clarify or improve the arguments. 

Students are required to justify their reasoning and to find the 

errors in another student’s reasoning or work. Look for the 

Apply problems (Step 4) and the exercises labeled as Make 

a Conjecture, Find the Error, Use a Counterexample, Make 

an Argument, or Justify Conclusions. Many Talk About It! 

question prompts ask students to justify conclusions and/or 

critique another student’s reasoning. In the Teacher Edition, 

look for the Teaching the Mathematical Practices tips 

labeled as this mathematical practice. 

Throughout the program, for example: 

Interactive Student Edition and Teacher Edition: 

• Lesson 1-1, Practice Exercise 14 

• Lesson 2-4, Example 1, Talk About It! 

• Lesson 3-7, Practice Exercise 21 

• Lesson 4-4, Explore activity Exponents of Zero 

• Lesson 5-3, Practice Exercises 14 and 17 

• Lesson 11-4, Learn Classify Triangles, Talk About It! 

• Lesson 11-7, Example 3, Talk About It! 

• Lesson 12-6, Example 4 

• Lesson 13-2, Practice Exercise 9 

MP4 Model with mathematics. 

Mathematically proficient students can apply the mathematics they 

know to solve problems arising in everyday life, society, and the 

workplace. In early grades, this might be as simple as writing an 

addition equation to describe a situation. In middle grades, a student 

might apply proportional reasoning to plan a school event or analyze 

a problem in the community. By high school, a student might use 

geometry to solve a design problem or use a function to describe 

how one quantity of interest depends on another. Mathematically 

proficient students who can apply what they know are comfortable 

making assumptions and approximations to simplify a complicated 

situation, realizing that these may need revision later. They are able 

to identify important quantities in a practical situation and map their 

relationships using such tools as diagrams, two-way tables, graphs, 

flowcharts and formulas. They can analyze those relationships 

mathematically to draw conclusions. They routinely interpret their 

mathematical results in the context of the situation and reflect on 

whether the results make sense, possibly improving the model if it 

has not served its purpose. 

Students apply the mathematics they know to solve real- 

world problems by using mathematical modeling. In the 

Apply problems, students determine their own strategy

to solve application problems by choosing mathematical 

models to aid them. Look also for the exercises labeled as 

Model with Mathematics. In the Teacher Edition, look for the 

Teaching the Mathematical Practices tips labeled as this 

mathematical practice. 

Throughout the program, for example: 

Interactive Student Edition and Teacher Edition: 

• Lesson 4-5, Apply 

• Lesson 7-1, Apply 

• Lesson 7-6, Apply 

• Lesson 7-7, Apply 

• Lesson 7-8, Apply 

• Lesson 8-1, Apply 

• Lesson 12-4, Apply 
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Standards for Mathematical Practice Lesson(s) 

MP5 Use appropriate tools strategically. 

Mathematically proficient students consider the available tools 

when solving a mathematical problem. These tools might include 

pencil and paper, concrete models, a ruler, a protractor, a calculator, 

a spreadsheet, a computer algebra system, a statistical package, 

or dynamic geometry software. Proficient students are sufficiently 

familiar with tools appropriate for their grade or course to make 

sound decisions about when each of these tools might be helpful, 

recognizing both the insight to be gained and their limitations. For 

example, mathematically proficient high school students analyze 

graphs of functions and solutions generated using a graphing 

calculator. They detect possible errors by strategically using 

estimation and other mathematical knowledge. When making 

mathematical models, they know that technology can enable 

them to visualize the results of varying assumptions, explore 

consequences, and compare predictions with data. Mathematically 

proficient students at various grade levels are able to identify 

relevant external mathematical resources, such as digital content 

located on a website, and use them to pose or solve problems. They 

are able to use technological tools to explore and deepen their 

understanding of concepts. 

In addition to traditional tools such as estimation, mental 

math, or measurement tools, students are encouraged to 

use digital tools, such as Web Sketchpad, eTools, etc. to help 

solve problems. Students are routinely asked to compare and 

contrast methods, tools, and representations and note when 

one tool might be more advantageous to use than another. 

Look for selected Talk About It! prompts and exercises 

labeled as Use Math Tools. Many Explore activities ask 

students to select and use appropriate tools as they progress 

through the activities. In the Teacher Edition, look for the 

Teaching the Mathematical Practices tips labeled as this 

mathematical practice. 

Throughout the program, for example: 

Interactive Student Edition and Teacher Edition: 

• Lesson 5-2, Practice Exercise 15 

• Lesson 6-2, Example 1 

• Lesson 7-1, Explore activity Solve Two-Step Equations 

Using Algebra Tiles 

• Lesson 7-2, Explore activity Solve Two-Step Equations 

Using Algebra Tiles 

• Lesson 11-4, online Explore activity Create Triangles 

• Lesson 11-4, Learn Draw Triangles Using Tools, 

Examples 2-3 

• Lesson 13-3, Example 2, Talk About It! 

MP6 Attend to precision. 

Mathematically proficient students try to communicate precisely to 

others. They try to use clear definitions in discussion with others and 

in their own reasoning. They state the meaning of the symbols they 

choose, including using the equal sign consistently and appropriately. 

They are careful about specifying units of measure, and labeling 

axes to clarify the correspondence with quantities in a problem. They 

calculate accurately and efficiently, express numerical answers with 

a degree of precision appropriate for the problem context. In the 

elementary grades, students give carefully formulated explanations 

to each other. By the time they reach high school they have learned 

to examine claims and make explicit use of definitions. 

Students are routinely required to communicate precisely 

to partners, the teacher, or the entire class by using precise 

definitions and mathematical vocabulary. Look for the 

exercises labeled as Be Precise. Many Talk About It! question 

prompts ask students to clearly and precisely explain their 

reasoning. In the Teacher Edition, look for the Teaching the 

Mathematical Practices tips labeled as this mathematical 

practice. 

Throughout the program, for example: 

Interactive Student Edition and Teacher Edition: 

• Lesson 1-4, Example 4 

• Lesson 3-7, Example 6 

• Lesson 4-5, Practice Exercise 14 

• Lesson 5-1, Example 4, Talk About It! 

• Lesson 8-1, Learn Unit Rate and Slope, Talk About It! 

• Lesson 11-4, Example 1 

• Lesson 12-4, Example 5 

C
 o

 p
 y

 r i
 g

 h
 t 

©
 M

 c G
 r a

 w
 - H

 i l l
 E

 d
 u

 c 
a t

 i o
 n

 ; 
C

 o
 m

 m
 o

 n
 C

 o
 r e

 S
 t a

 t e
 S

 t a
 n

 d
 a r

 d
 s 

©
 C

 o
 p

 y
 r i

 g
 h

 t 
2

 0
 1

 0
 . 

N
 a t

 i o
 n

 a l
 G

 o
 v e

 r n
 o

 r s
 A

 s s
 o

 c 
i a

 t i
 o

 n
 C

 e
 n

 t e
 r 

f o
 r 

B
 e
 s t

 P
 r a

 c t
 i c

 e
 s 

a n
 d

 C
 o

 u
 n

 c i
 l o

 f 
C

 h
 i e

 f 
S

 t a
 t e

 O
 ffi

 c e
 r s

 . 
A

 l l 
R

 i g
 h

 t s
 R

 e
 s e

 r v
 e

 d
 . 

Correlation to the Standards for Mathematical Practice, Accelerated Grade 7 xli 



STANDARDS FOR MATHEMATICAL PRACTICE, CONTINUED 

Standards for Mathematical Practice Lesson(s) 

MP7 Look for and make use of structure. 

Mathematically proficient students look closely to discern a pattern 
or structure. Young students, for example, might notice that three 
and seven more is the same amount as seven and three more, or 
they may sort a collection of shapes according to how many sides 
the shapes have. Later, students will see 7 × 8 equals the well 
remembered 7 × 5 + 7 × 3, in preparation for learning about the 
distributive property. In the expression x² + 9x + 14, older students 
can see the 14 as 2 × 7 and the 9 as 2 + 7. They recognize the 
significance of an existing line in a geometric figure and can use the 
strategy of drawing an auxiliary line for solving problems. They also 
can step back for an overview and shift perspective. They can see 
complicated things, such as some algebraic expressions, as single 
objects or as being composed of several objects. For example, they 
can see 5 - 3(x - y)² as 5 minus a positive number times a square 
and use that to realize that its value cannot be more than 5 for any 
real numbers x and y. 

Students are routinely encouraged to look for patterns or 
structure present in problem situations. Look for the exercises 
labeled as Identify Structure. Many Talk About It! question 
prompts ask students to study the structure of expressions 
and figures. In the Teacher Edition, look for the Teaching the 
Mathematical Practices tips labeled as this mathematical 
practice. 

Throughout the program, for example: 

Interactive Student Edition and Teacher Edition: 

• Lesson 4-1, Practice Exercise 12 
• Lesson 7-5, Learn Number of Solutions, Talk About It! 
• Lesson 12-3, Examples 1-2 
• Lesson 12-4, Example 5 
• Lesson 12-5, Example 2 
• Lesson 12-6, Example 3, Learn Surface Area of Composite 

Solids, Example 4 

MP8 Look for and express regularity in repeated reasoning. 

Mathematically proficient students notice if calculations are 
repeated, and look both for general methods and for shortcuts. 
Upper elementary students might notice when dividing 25 by 11 that 
they are repeating the same calculations over and over again, and 
conclude they have a repeating decimal. By paying attention to the 
calculation of slope as they repeatedly check whether points are 
on the line through (1, 2) with slope 3, middle school students might 
abstract the equation (y - 2)/(x - 1) = 3. Noticing the regularity 
in the way terms cancel when expanding (x - 1)(x + 1), (x - 1) 
( ²x  + x + 1), and (x - 1)( ³x  + x² + x + 1) might lead them to the

general formula for the sum of a geometric series. As they work 
to solve a problem, mathematically proficient students maintain 
oversight of the process, while attending to the details. They 
continually evaluate the reasonableness of their intermediate results. 

S tudents are encouraged to look for repeated calculations 
that lead them to sound mathematical conclusions. Look 
for the exercises labeled as Identify Repeated Reasoning. 
Several Talk About It! question prompts ask students to look 
for repeated calculations. In the Teacher Edition, look for the 
Teaching the Mathematical Practices tips labeled as this 

mathematical practice. 

Throughout the program, for example: 

Interactive Student Edition and Teacher Edition: 

• Lesson 3-3, Learn Multiply Integers with the Same Sign 
• Lesson 3-6, Examples 1-2 
• Lesson 4-2, Practice Exercise 14 
• Lesson 5-1, Explore activity Find Square Roots Using a 

Square Model 

• Lesson 6-3, Learn Additive Inverses of Expressions 
• Lesson 6-3, Example 2 
• Lesson 8-2, Explore activity Slope of Horizontal and 

vertical Lines 
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Module 1 

Proportional Relationships 

Module Goal

Analyze multiple representations of proportional relationships (tables, 

graphs, and equations). 

Focus 

Domain: Ratios and Proportional Relationships 

Major Cluster(s): 

7.RP.A A nalyze proportional relationships and use them to solve real- 

world and mathematical problems. 

Standards for Mathematical Content: 

7.RP.A.2 R ecognize and represent proportional relationships between 

quantities. 

7.RP.A.2.A Decide whether two quantities are in a proportional 

relationship, e.g., by testing for equivalent ratios in a table or graphing 

on a coordinate plane and observing whether the graph is a straight line 

through the origin. 

Also addresses 7.RP.A.1, 7.RP.A.2.B, 7.RP.A.2.C, 7.RP.A.2.D, and 7.RP.A.3 

Standards for Mathematical Practice: MP1, MP2, MP3, MP4, MP5, 

MP6, MP7 , MP8 

Be Sure to Cover 

Students need to have a thorough understanding of the prerequisite skills 

required for this module. 

• find unit rates involving whole numbers 

• fluently divide fractions and mixed numbers 

Use the Module Pretest to diagnose readiness. You may wish to spend 

more time on the Warm Up for each lesson to fully review these concepts. 

Coherence 

Vertical Alignment 

Previous

Students used rate and ratio reasoning to solve real-world and 

mathematical problems. 

6.RP.A.1 

Now

Students analyze multiple representations of proportional relationships 

(tables, graphs, and equations). 

7.RP.A.1, 7.RP.A.2, 7.RP.A.3 

Next

Students will understand the connection between proportional relationships, 

lines, and linear equations. 

8.EE.B.5 

Rigor 

The Three Pillars of Rigor 

In this module, students draw on their knowledge of ratios and rates 

to develop understanding of proportional relationships. They use 

this understanding to build fluency with proportional relationships by 

representing them with tables, graphs, and equations, and finding the 

constant of proportionality . 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

EXPLORE LEARN EXAMPLE & PRACTICE 

Suggested Pacing 

Lesson Standard(s) 45-min classes 90-min classes 

Module Pretest and Launch the Module Video 1 0.5 

1-1 Unit R ates Involving Ratios of Fractions 7.RP.A.1 2 1 

1-2 Understand Proportional Relationships 7.RP.A.2 2 1 

1-3 Tables of Proportional Relationships 7.RP.A.2, 7.RP.A.2.A, 7.RP.A.2.B 2 1 

1-4 Graphs of Proportional Relationships 7.RP.A.2, 7.RP.A.2.A, 7.RP.A.2.B, 7.RP.A.2.D 2 1 

1-5 Equations of Proportional Relationships 7.RP.A.2, 7.RP.A.2.B, 7.RP.A.2.C 1 0.5 

Put It All Together 1: L essons 1-3 through 1-5 0.5 0.25 

1-6 Solve Problems Involving Proportional

Relationships 

7.RP.A.2, 7.RP.A.3 1 0.5 

Put It All Together 2: L essons 1-3 through 1-6 0.5 0.25 

Module Review 1 0.5 

Module Assessment 1 0.5 

Total Days 14 7 
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CHERYL TOBEY 

MATH 
PROBES 

Formative Assessment Math Probe 

Proportional Relationships 

Analyze the Probe 
Review the probe prior to assigning it to your students. 

In this probe, students will determine which item(s) in each set show a proportional 

relationship, and explain their choices. 

Targeted Concepts Understand proportional relationships in equations, tables, and 

verbal descriptions in which there is a constant ratio between two quantities. 

Targeted Misconceptions 

• Students may not recognize a proportional relationship when given a form other than 

y = mx + 0.

• Students may incorrectly assume that any graph that forms a straight line is proportional. 

Assign the probe after Lesson 5. 

Collect and Assess Student Answers 

If the student selects... Then the student likely... 

Set 1: Selects d;

Does not select a, b,

and/or c

does not understand that, for a relationship to be proportional, y must equal 0 when 

x = 0, or may not recognize a proportional relationship when given a form other

than y = mx + 0. 

Set 2: Selects a

and/or d 

assumes that all linear relationships are proportional. 

Set 3: Selects a

and/or c

assumes that a constant rate of change automatically implies a proportional 

relationship. 

Various other

incorrect selections

does not recognize proportional relationships represented in symbolic form (Set 1), 

graphical form (Set 2), or verbal form (Set 3). 

Example: In Set 1, the student does not choose a choice due to the decimal form of 

the rate of change. 

Take Action 
After the Probe Design a plan to address any possible misconceptions. Y ou may wish to 

assign the following resources. 

• Proportional Relationships 

• Lesson 3, Examples 1 and 2 

• Lesson 4, Examples 1 and 2 

• Lesson 5, Examples 1–3 

Revisit the probe at the end of the module to be sure your students no longer carry these 

misconceptions. 

Correct Answers: 1. a, b , c; 2. b; 3. b 

1b Module 1 • Proportional Relationships
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The Ignite! activities, created by Dr. Raj Shah, cultivate curiosity and 

engage and challenge students. Use these open-ended, collaborative 

activities, located online in the module L aunch section, to encourage your 

students to develop a growth mindset towards mathematics and problem 

solving. Use the teacher notes for implementation suggestions and 

support for encouraging productive struggle. 

Essential Question 

At the end of this module, students will complete a graphic organizer to 

help them answer the Essential Question. 

What does it mean for two quantities to be in a proportional 

relationship? See students’ graphic organizers. 

What Will You Learn? 

Prior to beginning this module, have your students rate their knowledge 

of each item listed. At the end of the module, you will be reminded to 

have your students return to these pages to rate their knowledge again. 

They should see that their knowledge and skills have increased. 

Foldables are three-dimensional graphic organizers that help students 

create study guides for each module. 

Step 1 Have students locate the module Foldable at the back of the 

Interactive Student Edition. They should follow the cutting and assembly 

instructions at the top of the page. 

Step 2 Have students attach their Foldable to the first page of the 

Module Review, by matching up the tabs. Dotted tabs indicate where to 

place the Foldable. Striped tabs indicate where to tape the Foldable. 

When to Use It Students add information to their Foldables as they 

complete selected lessons. Once they’ve completed their Foldable, they 

can use it to help them study for the module assessment. 

Launch the Module 

The Launch the Module video uses the topics of cooking, fitness center 

memberships, and exchange rates to introduce the idea of equivalent 

ratios and proportional relationships. Use the video to engage students 

before starting the module. 

Pause and Reflect 

Encourage your students to engage in the habit of reflection. As they 

progress through the module, they will be encouraged to pause and think 

about what they just learned. These moments of reflection are indicated 

by the Pause and Reflect questions that appear in the Interactive Student 

Edition. You may wish to have your students share their responses with a 

partner or use these questions to facilitate a whole-class discussion. 

Interactive Student Presentation 
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What Vocabulary Will You Learn? 
ELL As you proceed through the module, introduce each vocabulary 

term using the following routine. 

Define Two quantities are proportional if they have a constant ratio. 

Example 

The table illustrates the proportional relationship between the number of 

pizzas ordered and the total cost. For each pair of quantities in the table, 

the ratio of the cost to number of pizzas is $8 per pizza. 

Cost ($) 8 16 24 32 40 

Pizzas 1 2 3 4 5 

As k What term do we use to represent a relationship that is not 

proportional? nonproportional relationship 

Are You Ready? 
Students may need to review the following prerequisite skills to succeed 

in this module. 

• dividing fractions and mixed numbers 

• solving unit rate problems with whole numbers 

• using ratio reasoning to solve real-world problems 

• locating ordered pairs on a coordinate plane 

• solving one-step equations 

• writing equations to represent real-world problems 

ALEKS is an adaptive, personalized learning environment that identifies 

precisely what each student knows and is ready to learn, ensuring 

student success at all levels. 

You can use the ALEKS pie report to see which students know the 

concepts in the Proportional Relationships topic—who is ready to learn 

these concepts and who isn’t quite ready to learn them yet—in order to 

adjust your instruction as appropriate. 

Mindset Matters 

Growth Mindset vs. Fixed Mindset 

Everyone has a core belief or mindset about how they learn. People with 

a growth mindset believe that they can grow their intelligence through 

hard work. Those with a fix ed mindset believe that while they can learn 

new things, they cannot increase their intelligence. When a student 

approaches school, life, and the future workplace with a growth mindset, 

they are more likely to persevere through challenging problems, learn 

from mistakes, and ultimately learn in a deeper, more meaningful way. 

How Can I Apply It? 

Assign students rich tasks, such as the E xplore activities, that can help 

them to develop their intelligence. Encourage them with the thought 

that each time they learn a new idea, neurons fire electric currents that 

connect different parts of their brain! 
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Lesson 1-1 

Unit Rates Involving Ratios of Fractions 
7.RP.A.1 

LESSON GOAL 

Students will find unit rates when one or both quantities are fractions. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Find Unit Rates with Fractions 

Learn: Unit Rates Involving Ratios of Fractions 

Example 1: Find Unit Rates 

Example 2: Find Unit Rates 

Apply: Kayaking 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress of the Checks after each example 

to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Take Another Look ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 1 of the Language Development 

Handbook to help your students build 

mathematical language related to unit rates 

associated with ratios of fractions. 

ELL You can use the tips and suggestions on 

page T1 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 1 day 
45 min 2 days 

Focus 
Domain: Ratios and Proportional Relationships 

Major Cluster(s): In this lesson, students address major cluster 7 .RP.A 

by solving real-world problems involving proportional relationships to 

find unit rates. 

Standards for Mathematical Content: 7. RP.A.1 

Standards for Mathematical Practice: MP 1, MP2, MP3, MP4, 

MP6, MP7 

Coherence 

Vertical Alignment 

Previous

Students found unit rates that involved whole numbers. 

6.RP .A.2 

Now

Students find unit rates that involve ratios of fractions. 

7.RP.A.1 

Next

Students will use models and ratio reasoning to understand how a 

proportional relationship can exist between quantities. 

7.RP.A.2 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students draw on their 

knowledge of fractions and unit rates to build fluency with finding 

unit rates when one or both of the quantities is a fraction. They apply 

their fluency in finding unit rates involving ratios of fractions to solve 

real-world problems. 

Mathematical Background 
To find a unit rate in which one or both quantities are fractions, use a 

bar diagram, double number line, ratio table, or division. You can use a 

complex fraction to express the rate. A complex fraction is a fraction in 

which the numerator and/or denominator are also fractions. To find the 

unit rate, divide the numerator by the denominator. 

Lesson 1-1 • Unit Rates Involving Ratios of Fractions 3a
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1 LAUNCH 7.RP.A.1 

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Learn? 

Warm Up 

Prerequisite Skills 

The Warm-Up exercises address the following prerequisite skills for 

this lesson: 

• dividing fractions and mixed numbers (Exercises 1–4) 

• solving unit rate problems (Exercise 5) 

Answers 

8 __ 2 __ _ 2 _ 3 _ 7 __ 
1. or 2 4. or 23 3 8 8 

_ 7 _ _ 1 _ 
2. or 1 5. $4.98 6 6 

_ 4 _ 
3. 5 

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about the rate at which passenger 

trains can travel in Japan. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer read 

aloud How can I meet this standard? and How can I use these practices?, 

and connect these to the standards. 

What Vocabulary Will You Learn? 
Use the following question to engage students and facilitate a class 

discussion. 

Ask: 

• What are some synonyms for the term unit? Sample answer: element, 

part, item, piece 
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2 EXPLORE AND DEVELOP 7.RP.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Find Unit Rates with Fractions 

Objective 

Students will use bar diagrams to explore how to find a unit rate when 

one or both quantities of a given rate are fractions. 

Ideas for Use 

Recommended Use Pr esent the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the Talk 

About It! questions. Monitor student progress during the activity. Upon 

completion of the Explore activity, have student volunteers share their 

responses to the Inquiry Question. 

What if my students don’t have devices? You may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of Activity 

Students will be presented with the rates at which three friends (Sasha, 

P edro, and Emily) ran while training for a one-mile race. The distance 

that each friend ran is written as a fraction of a mile. Throughout this 

activity, students will use various strategies, including bar diagrams and 

scaling, to find each friend’s unit rate. Students will use their observations 

to make conjectures about how to find unit rates when one or both 

quantities are fractions. 

Inquiry Question 

How can you find a unit rate in which one or both quantities are fractions? 

Sample answer: I can draw a bar diagram or use scaling to help me find a 

unit rate that involves ratios of fractions. 

Go Online to find additional teaching notes and sample answers 

for the T alk About It! questions. Sample responses for the Talk About It! 

question on Slide 2 are shown. 

Talk About It! 
SLIDE 2 

Mathematical Discourse 

Explain why your method works. How many different ways were possible 

to solve this problem? How are all of the methods similar and different? 

Some students may draw a bar diagram. Others may use mental math 
_ 1 _ and reasoning by adding 65 and 65 to find that Sasha can run mile in 
2 

130 seconds, then multiplying that by 2 to find that Sasha can run 1 mile in 

260 seconds. Other students may use scaling by multiplying 65 by 4. 

(continued on next page) 

Interactive Presentation 

Explore, Slide 1 of 9 

Explore, Slide 2 of 9 

TYPE

Throughout the Explore, students complete interactive bar 

a diagrams in order to find unit rates. 

Lesson 1-1 • Unit Rates Involving Ratios of Fractions 3c
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2 EXPLORE AND DEVELOP 7.RP.A.1 

Interactive Presentation 

Explore, Slide 6 of 9 

TYPE

On Slide 9, students respond to the Inquiry Question and view a 

a sample answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Find Unit Rates with Fractions 
(continued)

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them 

S tudents will come up with their own strategies for finding each 

person’s unit rate. They may use any strategy they wish, but must 

be able to justify why their strategy works. They will also use 

other strategies, such as bar diagrams and scaling, to find each 

person’s unit rate. Students will compare and contrast all of the 

strategies they used, understand those used by other students, 

and identify correspondences between the different strategies. 

2 Reason Abstractly and Quantitatively Students will apply 

their knowledge of unit rates and bar diagrams to simplify the 

complicated situation that arises when one of the quantities in 

the rate is a fraction. They will identify the important quantities 

(unit rate and scale factor) and explain how those quantities are 

illustrated by the bar diagrams. 

MP

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. Sample responses for the Talk About It! 

questions on Slide 6 are shown. 

Talk About It! 

SLIDE 6 

Mathematical Discourse 

Where can you see the scale factor in the bar diagram? Sample answer: 

The scale factor is represented by the number of sections that are unit 
_ 1 _ fractions. There are four -mile sections, so the scale factor is 4. 
4 

How does solving the problem using a bar diagram compare to solving 

the problem using scaling ? Which method do you prefer, and why? 

Sample answer: Both methods arrive at the correct unit rate. Drawing a 

bar diagram helps me to visualize the problem, while it may be faster to 

use scaling. See student’ s preferences. 

3d Module 1 • Proportional Relationships 
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7.RP.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Unit Rates Involving Ratios

of Fractions 

Objective 

Students will learn how to find a unit rate that involves ratios of fractions. 

Teaching Notes 
SLIDE 1 

In a previous grade, students explored and developed the idea of 

a ratio and what it means to use a ratio to compare two quantities. 

Students also explored and developed the use of rates to compare 

two quantities with unlike units. In this course, students will continue 

these concepts by exploring and developing the use of ratios and rates 

with fractional quantities. You may wish to review the concepts and 

definitions of ratio, rate, and unit rate that students have learned in 

the previous grade. Students should be familiar with finding unit rates 

when both quantities are whole numbers. In this lesson, students will 

expand on this concept to find unit rates when one or both quantities is 

a fraction. 

Go Online to find additional teaching notes. 

(continued on next page) 

DIFFERENTIATE 

Enrichment Activity BL 

Deepen students’ understanding of finding unit rates, when one or 

both quantities are fractions, by having them respond to the following 

questions. 

_ 1 _ _ 1 _ • If Jesse can walk mile in hour, what would the complex fraction 
2 6 

_ 1 _ 
_ 6 _ represent? Jesse’s rate in hours per mile 
_ 1 _ 
2 _ 1 _ 

6 __ • How can you mentally simplify ? What does this number mean 
_ 1 _ 
2 

_ 1 _ in the context of the problem? Sample answer: Dividing by is 
2 

_ 1 _ _ 1 _ _ 1 _ _ 2 _ 1 _ the same as multiplying by 2; ÷ = . _ 2 = , or ; It will take 
6 2 6 6 3 

_ 1 _ Jesse hour, or 20 minutes, to walk one mile. 
3 

Interactive Presentation 

Learn, Unit Rates Involving Ratios of Fractions, Slide 1 of 6 

Lesson 1-1 • Unit Rates Involving Ratios of Fractions 3

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page0053.xhtml


2 EXPLORE AND DEVELOP 7.RP.A.1 

Interactive Presentation 

Learn, Unit Rates Involving Ratios of Fractions, Slide 3 of 6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Unit Rates Involving Ratios

of Fractions (continued) 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively A s students discuss the 

Talk About It! question on Slide 6, encourage them to make sense 

of the process of finding a unit rate when one or both quantities 

are fractions as opposed to when they are whole numbers. 

MPMP

Teaching Notes 
SLIDE 5 

Encourage students to study each method for finding the unit rate. 

Each method starts with the quantities given. The double number 

line, bar diagram, and ratio table require scaling to find the unit rate. 

Each section of the double number line is also represented in the bar 

diagram, and could be represented in the ratio table. 

Talk About It! 
SLIDE 1 

Mathematical Discourse 
_ 1 _ Explain to a partner why the rate 4 : is not a unit rate. Sample answer: 
3 

_ 1 _ _ 1 _ The rate 4 : only compares the number of gallons per every cup of 
3 3 

cleaner, not every 1 cup of cleaner. 

SLIDE 6 

Mathematical Discourse 

How is finding a unit rate when one of the quantities is a fraction similar 

to finding a unit rate when both quantities are whole numbers? How is 

it different? Sample answer: Y ou can still use ratio and rate reasoning, 

including the use of models (bar diagrams, double number lines, ratio 

tables). It is different because you need to be able to calculate with 

fractions. 
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7.RP.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Find Unit Rates 

Objective 

Students will find a unit rate in which one of the given quantities is a 

fraction. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively A s students discuss 

the Talk About It! question, encourage them to use reasoning to 

determine that Tia can paint more than 36 square feet per hour, 

because she can paint 36 square feet in less than an hour. 

7 Look For and Make Use of Structure In Method 4, encourage 

students to understand that the structure of a complex fraction 

means that the numerator, the denominator, or both must be 

fractions. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL Which number represents the number of square feet painted? the
3 __ time, in hours? 36; 
4 

OL How does the bar diagram represent the ratio? The bar diagram

uses two bars to represent the two quantities 36 square feet and 
3 __ hour. The bars are the same length, with the same number of 
4 

sections, to show that the two quantities are in a ratio. 

3 __ 
_ 4 __ 

BL What would the ratio represent as a unit rate? the time, in hours, 
36 

to paint one square foot 

SLIDE 3 

_ 3 _ 
AL Where on the double number line is the ratio 36 : represented? 

4 
3 __ Both number lines begin at 0. The quantities 36 and are located 
4 

the same distance from their respective 0s. 

OL How does this double number line compare to the double bar

_ 3 _ diagram from Method 1? Both models show the ratio 36 : by 
4 

_ 3 _ showing the quantities 36 and as the same location on each bar 
4 

diagram. 

BL How many square feet can Tia paint in three hours?

144 square feet 

(continued on next page) 

Interactive Presentation 

Example 1, Find Unit Rates, Slide 2 of 7 

CLICK

On Slide 3, students move through the 

steps to see how a double number line 

can be used to solve the problem. 
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2 EXPLORE AND DEVELOP 7.RP.A.1 

Interactive Presentation 

Example 1, Find Unit Rates, Slide 4 of 7 

CLICK 

On Slide 4, students moves through the 

steps to see how a ratio table can be 

used to solve the problem. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Find Unit Rates (continued) 

Questions for Mathematical Discourse 

SLIDE 4 

_ 1 _ 
AL Why did you not scale back to ? There is no whole number divisor 

2 
3 __ _ 1 _ that you can divide by to obtain . 
4 2 

_ 1 _ 3 __ 
OL Is the ratio 12 : equivalent to 36 : ? Explain. yes; Because the 

4 4 
_ 1 _ same divisor was used to determine the ratio 12 : , they are 
4 

equivalent. 

_ 3 _ 
BL Would the process be the same if you used hour rather than 

4 
45 minutes? Explain. yes; Sample answer: To scale backward, then 

forward, you would need to find a common factor of 45 minutes 

and 60 minutes in order to k eep the units consistent. 

SLIDE 5 

AL Why do we write the complex fraction as a division problem? The 

fraction bar indicates division of the numerator by the denominator. 

OL How do you know the answer is reasonable? Three-fourths of an 

hour is less than 1 hour, but more than half an hour; 36 square feet 

is less than 48 square feet, but more than 24 square feet, which 

would represent the number of square feet painted in half an hour. 

BL How do you know your answer is square feet per hour, rather than 

3 __ hours per square foot? Sample answer: The ratio 36 : was written 
4 

_ 36 
as the complex fraction which shows square feet per hour. 

_ 3 

4 

Go Online 

• Find additional teaching notes and the Talk About It! questions to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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7.RP.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Find Unit Rates 

Objective 

Students will find a unit rate in which both of the given quantities are 

fractions. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively A s students discuss the 

Talk About It! questions, they will use reasoning and mental math 
5 __ to determine that Josiah’s speed will be greater than mile per 
6 

hour, because he can jog that distance in less than one hour. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL How are the two quantities different? Sample answer: One of the

quantities is a whole number, while the other quantity is a fraction. 

5 __ 
OL Why did you multiply mile by 4? Because the bottom bar diagram

6 
was divided into four sections, I need to find the total number of 

miles represented by all four sections. 

_ 5 _ 
BL How could you find the unit rate mentally? The rate is mile per

6 
_ 1 _ hour. There are 4 quarter hours in one hour. So, to calculate the 
4 

5 __ unit rate per hour, multiply mile by 4, which yields a result of 
6 

_ 1 _ 3 miles per hour. 
3 

SLIDE 3 

AL Why was the top number line extended to 1 hour? I need to find the

average speed in miles per 1 hour. 

OL How is the double number line similar to the double bar diagram
_ 5 _ _ 1 _ from Method 1? Sample answer: Both models show the ratio : 
6 4 

because each quantity is located the same distance from its 

respective 0. Both diagrams also show the corresponding number 

of miles after 1 hour. 

BL How can you use the double number line to find the number of

_ 1 _ miles Josiah can jog in 1 hours? Sample answer: I can extend the 
2 

_ 1 _ 3 _ 0 _ double number line from 1 hour to 1 hours. Josiah would jog or 
2 6 

5 miles. 

(continued on next page) 

Interactive Presentation 

Example 2, Find Unit Rates, Slide 2 of 7 

TYPE

On Slide 2, students label the bar 

a diagram. 

CLICK

On Slide 3, students follow the steps to 

see how a double number line can be 

used to find the unit rate. 
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2 EXPLORE AND DEVELOP 7.RP.A.1 

Interactive Presentation 

Example 2, Find Unit Rates, Slide 4 of 7 

TYPE 

On Slide 4, students complete the table. 

a 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Find Unit Rates (continued) 

Questions for Mathematical Discourse 

SLIDE 4 

AL Why is multiplying by 4 considered scaling forward? Y ou are going 
_ 1 _ from a lesser number, , to a greater number, 1. 
4 

OL Why is the number of miles Josiah jogs in 1 hour considered the 

unit rate? The unit rate is always a quantity compared to 1. 

BL How could you use the ratio table to find the number of hours it 

would take him to jog 10 miles? Sample answer: I could find the 
_ 1 _ unit rate of 3 miles and then scale forward to 10 miles. It would 
3 

take him 3 hours. 

SLIDE 5 

_ 1 _ 
_ 4 _ 

AL Why is the complex fraction not written as ? By writing the 5 __ 
6 

complex fraction in that way, it is representing the number of hours 

per mile. 

OL How is using division similar to using a ratio table? Sample answer: 

Both methods scale up by multiplying by 4. 

_ 1 _ 
BL How could you use division to find the unit rate if he jogs 3 miles 

2 
_ 1 _ _ 1 _ _ 1 _ in 1 hours? Sample answer: I can divide 3 ÷ 1 . His unit rate is 
4 2 4 

4 __ 2 miles per hour. 
5 

Go Online 

• Find additional teaching notes and the Talk About It! questions to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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7.RP.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Kayaking 

Objective 

Students will come up with their own strategy to solve an application 

problem involving kayaking. 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them, 

4 M odel with Mathematics Students will be presented with a task. 

They will first seek to understand the task, and then determine 

possible entry points to solving it. As students come up with their 

own strategies, they may propose mathematical models to aid them. 

As they work to solve the problem, encourage them to evaluate their 

model and/or progress, and change directions, if necessary. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others As students respond to the Write About It! prompt, 

have them make sure their argument uses correct mathematical 

reasoning. If you choose to have them share their responses 

with others, encourage the listeners to ask clarifying questions 

to verify that the reasoning is correct. 

MPMP

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

t he task, or have a volunteer read it aloud. Then allow students the time 

to make sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them 

on a particular strategy, encourage them to use their own strategies to 

solve the problem and to evaluate their progress along the way. They 

may or may not find that they need to change direction or try out several 

strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustration, or disengagement, intervene to encourage 

them to think of alternate approaches to the problem. Some sample 

questions are shown. 

• How can you use reasoning to find how long it will take Leslie to 

complete the race? Javier? 

• How do you find the unit rate, or speed, for each person? 

• How can you use a double bar diagram, double number line, ratio 

table, or division to find each unit rate? 

Write About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

Interactive Presentation 

Apply, Kayaking 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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3 REFLECT AND PRACTICE 7.RP.A.1

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Exit Ticket 

Refer to the Exit Ticket slide. What is the train’s average unit rate in miles 

per hour? Write a mathematical argument that can be used to defend 

_ 4 _ your solution. 112 miles per hour; Sample answer: Simplify the complex 
5 

2 __ 8 _ 2 _ fraction . 
_ 1 _ 2
2 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, 

THEN assign: 

• Practice, Exercises 5–11, odd, 12–15 

• Ratios and Unit Rates 

BL 

IF students score 66–89% on the Checks, 

THEN assign: 

• Practice, Exercises 4–7, 11, 12, 14 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1 and 2 

• Multiplication and Division with Fractions 

OL 

IF students score 65% or below on the Checks, 

THEN assign: 

• Remediation: Review Resources 

• Take Another Look 

• Multiplication and Division with Fractions 

AL 
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7.RP.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive Student 

Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Assignments 

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T opic Exercises 

2 find unit rates that involve ratios of fractions (one

quantity is a fraction) 

1–5 

2 find unit rates that involve ratios of fractions (both

quantities are fractions) 

6, 7 

2 extend concepts learned in class to apply them in new

contexts 

8 

3 solve application problems involving unit rates 9, 10 

3 higher-order and critical thinking skills 11–14 

Common Misconception 

Some students may incorrectly set up the complex fraction when 

finding the unit rate. R emind students that the order in which the units 

are represented must correspond to the order in which the numerical 
_ 1 _ 
1 ___ 0 ___ values are represented. In Exercise 6, finding the unit rate for would 
_ 1 _ 
2 

_ 1 _ 
__ 2 ____ provide the number of miles in 1 second. Using would provide the 
_ 1 _ 
10 

number of seconds in 1 mile. Encourage students to pay attention to 

which value should be in the numerator and which value should be in the 

denominator, as students may transpose these. 
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3 REFLECT AND PRACTICE 7.RP.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively In E xercise 11, students 

will reason about two different rates. They will analyze the rates 

given and explain how one rate is faster than another despite the 

time being longer. They will understand that, in order to compare 

rates, the units must be the same. 

3 Construct Viable Arguments and Critique the Reasoning of 

Others In Exercise 13, students will analyze the work of another 

student to both diagnose and correct the error. 

6 Attend to Precision In Exercise 14, students will create three 

_ 2 _ rates that are equivalent to 480 gallons in hour. Encourage them 
3 

to be careful about specifying the units of measure. 

MPMP

Collaborative Practice 

Have students work in pairs or small groups to complete the following 

e xercises. 

Create your own problem. 

Use with Exercises 9–10 After completing the application problems, have 

students write their own real-world application problem that involves the 

concepts from this lesson. Have them trade their problems with a partner 

and solve them. Then have them check each other’s work, and discuss 

and resolve any differences. 

Clearly and precisely explain. 

Use with Exercise 11 Have pairs of students prepare their explanations, 

making sure that their reasoning is clear and precise. Then call on 

one pair of students to explain their reasoning to the class. Encourage 

students to come up with a variety of methods, such as using unit rates or 

bar diagrams, in their responses. 
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Lesson 1-2 

Understand Proportional Relationships 
7.RP.A.2 

LESSON GOAL 

Students will use models and ratio reasoning to understand how a 

proportional relationship can exist between quantities. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Learn: Proportional Relationships 

Example 1: Identify Proportional Relationships 

Example 2: Identify Proportional Relationships 

Apply: Construction 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress of the Checks after each example 

to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 2 of the Language Development 

Handbook to help your students build 

mathematical language related to 

understanding proportional relationships. 

ELL You can use the tips and suggestions on 

page T2 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 1 day 
45 min 2 days 

Focus 
Domain: Ratios and Proportional Relationships 

Major Cluster(s): In this lesson, students address major cluster 7. RP.A 

by recognizing and representing proportional relationships between 

quantities. 

Standards for Mathematical Content: 7. RP.A.2 

Standards for Mathematical Practice: MP 1, MP2, MP3, MP4, 

MP6, MP7 

Coherence 

Vertical Alignment 

Previous

Students found unit rates that involved ratios of fractions. 

7. RP.A.1 

Now

Students use models and ratio reasoning to understand how a proportional 

relationship can exist between quantities. 

7.RP.A.2 

Next

Students will analyze the relationship between two quantities represented in 

tables to determine proportionality. 

7.RP.A.2, 7.RP.A.2.A, 7.RP.A.2.B 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students develop 

understanding of proportional relationships and what it means 

for a relationship between two quantities to be proportional. They 

build fluency with identifying proportional and nonproportional 

relationships given real-world contexts. 

Mathematical Background 
Two quantities are in a proportional relationship if the two quantities 

vary and yet have a constant ratio between them. If a recipe calls for 

3 cups of flour for every 2 cups of sugar, the relationship between cups 

of flour and sugar is constant, no matter how many batches are made. 

Some relationships are not proportional, because a constant ratio is not 

maintained. 

Lesson 1-2 • Understand Proportional Relationships 13a

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page0063.xhtml


1 LAUNCH 7.RP.A.2

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Learn? 

Warm Up 

Prerequisite Skills 

The Warm-Up exercises address the following prerequisite skill for this 

lesson: 

• finding equivalent ratios (Exercises 1–3) 

Answers

1. 6 feet to 3 weeks

2. 5 adults to 50 students

3. 8 months to 3 centimeters

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about proportional relationships 

between the ratio of blue paint to yellow paint to create a specific color 

of green. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer 

read aloud How can I meet these standards? and How can I use these 

practices?, and connect these to the standards. 

What Vocabulary Will You Learn? 
Use the following question to engage students and facilitate a class 

discussion. 

Ask:

• What are some synonyms of the word relationship? Sample answers: 

association, link, correlation 
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2 EXPLORE AND DEVELOP 7.RP.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Proportional Relationships 

Objective 

Students will understand what makes a relationship between two 

quantities a proportional relationship . 

Teaching the Mathematical Practices 

7 Look For and Make Use of Structure A s students discuss the 

Talk About It! question on Slide 2, encourage them to look for 

the structure of the ratio and what it means to have a ratio be 

maintained. 

2 Reason Abstractly and Quantitatively As students discuss the 

Talk About It! question on Slide 4, encourage them to use number 

sense to think about whether Pedro will ever be twice as old as his 

brother again. 

MPMP

Teaching Notes 
SLIDE 1 

You may wish to ask students if they have used a recipe to double or 

triple the ingredients to make 2 or 3 batches. Some students may have 

some experience with this and other students may not be familiar. 

Present the recipe for pizza dough shown in the Learn. Ask students what 

the relationship is between cups of flour and cups of water to make one 

batch of dough. Be sure students can see this ratio in the bar diagram. 

Ask students why the ratio is maintained when making 2 and 3 batches 

of the dough. 

Talk About It! 
SLIDE 2 

Mathematical Discourse 

Would this ratio be maintained if you wanted to make half a batch of 

dough? Explain. yes; Sample answer: There would still be 3 sections of 

flour and 1 section of water , but each section would represent one-half 

cup of each ingredient. 

(continued on next page) 

Interactive Presentation 

Learn, Proportional Relationships, Slide 1 of 4 

CLICK 

On Slide 3, students learn how a bar 

diagram can be used to solve the 

problem. 
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2 EXPLORE AND DEVELOP 7.RP.A.2 

Interactive Presentation 

Learn, Proportional Relationships, Slide 3 of 4 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Proportional Relationships 

(continued)

Teaching Notes 
SLIDE 3 

Point out that not all relationships that exist between two quantities 

are proportional. After presenting the relationship of Pedro’s age to 

his brother’s age, ask students if they can think of other real-world 

relationships that are not proportional. For example, suppose you 

currently have twice as many pens as pencils in your desk drawer, 

because you have 4 pens and 2 pencils. If you add 3 pens and 3 pencils 

to your collection, you will now have 7 pens and 5 pencils, and you 

no longer have twice as many pens as pencils. This relationship is not 

proportional because the ratio 2 : 1 is not maintained. 

Talk About It! 
SLIDE 4 

Mathematical Discourse 

Will there ever be an age, other than 14 and 7, where Pedro is twice as old 

as his brother? Explain. no: Sample answer: Pedro will only ever be twice 

as old as his brother when they are 14 and 7 . However, he will always be 

7 years older than his brother. 

DIFFERENTIATE 

Language Development Activity ELL 

To further students understanding of the term proportional, write 

the Spanish terms proporciónal and proporción the board. You 

may wish to have your students who are native Spanish speakers 

or who are studying Spanish explain what these terms mean in 

English. The Spanish term proporciónal means proportional and 

the Spanish term proporción means ratio. Even for students who 

are not native Spanish speakers or who are not studying 

Spanish, understanding what these Spanish terms mean will 

allow them to have a greater understanding that there is a 

connection between ratios and proportional relationships. In 

order for a relationship to be proportional, there must be a 

constant ratio. 
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7.RP.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Identify Proportional 
Relationships 

Objective 

Students will identify whether a relationship is proportional by 

determining if the ratio between the two quantities is maintained. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively A s students discuss the 

Talk About It! question on Slide 3, encourage them to make sense 

of the quantities given in the problem in order to determine if the 

ratio would be maintained. 

MPMP

Questions for Mathematical Discourse 

SLIDE 2 

AL What is the ratio of vinegar to water in the recipe for homemade 

glass cleaner? 1 : 4 

AL What must be maintained in order for a relationship to be 

considered proportional? Explain. the ratio between the quantities; 

Sample answer: The ratio between parts of vinegar to parts 

of water must be constant in order for the relationship to be 

considered proportional. 

OL Why is each section in the bar diagram representing the recipe 

labeled with the number 1? Each section represents a part, and the 

recipe indicates to use 1 part vinegar to 4 parts water , so the bar 

diagram represents 1 section of vinegar to 4 sections of water. 

OL Why is each section in the bar diagram representing Elyse’s glass 

cleaner labeled with the number 3? Elyse used 3 tablespoons of 

vinegar and 3 × 4, or 12 tablespoons of water . So, each section 

represents 3 tablespoons. 

BL Why does it not matter what unit of measure the parts represent? 

Sample answer: The ratio between vinegar and water is the ratio 

of part to part, which doesn’t specify the unit of measure. The ratio 

describes how much of one quantity in relation to how much of 

another quantity . 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 1, Identify Proportional Relationships, Slide 2 of 4 

CLICK 

On Slide 2, students move through the 

steps to see how a bar diagram can be 

used to represent the ratio of ingredients 

for each cleaner. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 7.RP.A.2 

Interactive Presentation 

Example 2, Identify Proportional Relationships, Slide 2 of 4 

CLICK 

On Slide 2, students move through the 

steps to see how a bar diagram can be 

used to represent the ratio of cost to miles. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Identify Proportional 
Relationships 

Objective 

Students will identify whether a relationship is proportional by 

determining if the ratio between the two quantities is maintained. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively A s students discuss the 

Talk About It! question on Slide 3, encourage them to consider 

equivalent ratios when determining the cost of a 4-mile taxi ride. 

MPMP

Questions for Mathematical Discourse 

SLIDE 2 

AL Why does the first bar diagram show five equal sections? The cost 

of the taxi ride is for five miles, and each mile is the same distance, 

so the diagram shows five equal sections. 

OL How can you use a ratio table to check your answer? Sample 

answer: The first column of the ratio table would show the ratio 

$25 to 5 miles. I can scale backward to $5 to 1 mile. R epeating the 

same step for the second city, I can see that $18 to 4 miles scales 

backward to $4.50 to 1 mile. The ratios are not equivalent. 

BL Suppose a taxi ride in a third city cost $28 for 7 miles. How can 

you use mental math to determine if the relationship between the 

number of miles and the total cost is a proportional relationship 

with either the first city or the second city? Sample answer: The 

ratio $28 to 7 miles is equivalent to $4 to 1 mile. Neither city has 

this same ratio , so a proportional relationship does not exist 

with either city. 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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7.RP.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Construction 

Objective 

Students will come up with their own strategy to solve an application 

problem involving constructing a deck. 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them, 

4 M odel with Mathematics Students will be presented with a task. 

They will first seek to understand the task, and then determine 

possible entry points to solving it. As students come up with their 

own strategies, they may propose mathematical models to aid them. 

As they work to solve the problem, encourage them to evaluate their 

model and/or progress, and change directions, if necessary. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others As students respond to the Write About It! prompt, 

have them make sure their argument uses correct mathematical 

reasoning. If you choose to have them share their responses 

with others, encourage the listeners to ask clarifying questions 

to verify that the reasoning is correct. 

MPMP

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

t he task, or have a volunteer read it aloud. Then allow students the time 

to make sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them 

on a particular strategy, encourage them to use their own strategies to 

solve the problem and to evaluate their progress along the way. They 

may or may not find that they need to change direction or try out several 

strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustration, or disengagement, intervene to encourage 

them to think of alternate approaches to the problem. Some sample 

questions are shown. 

• What is the ratio of cement to sand? 

• What is the ratio of water to cement? 

• How can you use a ratio table to help you solve this problem? 

Write About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

Interactive Presentation 

Apply, Construction 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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3 REFLECT AND PRACTICE 7.RP.A.2

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Essential Question Follow-Up 

What does it mean for two quantities to be in a proportional 

relationship ? 

In this lesson, students learned how to determine if situations 

represented proportional relationships. Encourage them to discuss 

with a partner why they must check for proportionality by checking 

for equivalent ratios. 

Exit Ticket 

Refer to the Exit Ticket slide. Suppose one person used 2 parts blue 

paint to 3 parts yellow paint. Another person used 4 parts blue paint to 

6 parts yellow paint. Do the ratios of blue paint to yellow paint form a 

proportional relationship? Explain. yes; The ratio of blue paint to yellow 

paint was maintained at 2 parts blue paint to 3 parts yellow paint. 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, 

THEN assign: 

• Practice, Exercises 7, 9–13 

• Proportions 

BL 

IF students score 66–89% on the Checks, 

THEN assign: 

• Practice, Exercises 1–7, 9, 10, 12 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1–2 

• Ratios and Unit Rates 

OL 

IF students score 65% or below on the Checks, 

THEN assign: 

• Remediation: Review Resources 

• Ratios and Unit Rates 

AL 
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7.RP.A.2

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive 

Student Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, 

as well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Assignments 

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T opic Exercises 

2 determine if each situation represents a proportional

relationship 

1–6 

2 extend concepts learned in class to apply them to new

contexts 

7 

3 solve application problems involving proportional

relationships 

8, 9 

3 higher-order and critical thinking skills 10–13 

Common Misconception 

Remind students that, when comparing unit rates to determine if a 

proportional relationship e xists, the second quantity must be the same 

unit as the first quantity. For example, in Exercise 6, rates of “per month” 

and “per year” cannot be compared. One quantity must be rewritten in 

the same units as the other quantity, either  both months or years. 
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3 REFLECT AND PRACTICE 7.RP.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teaching the Mathematical Practices 

7 Look For and Make Use of Structure In E xercise 10, students 

use their knowledge of the structure of ratios to explain how the 

ratio 1 : 1 describes the mixture. 

3 Construct Viable Arguments and Critique the Reasoning of 

Others In Exercise 11, students determine the error in a student’s 

reasoning and explain how to correct it. 

6 Attend to Precision In Exercise 13, students use precise 

mathematical language, including the definition of unit rate, to 

explain how to use unit rate when determining if a relationship 

is proportional. 

MPMP

Collaborative Practice 

Have students work in pairs or small groups to complete the following 

e xercises. 

Create your own application problem. 

Use with Exercise 8 After completing the application problems, have 

students write their own real-world application problem that involves the 

concepts from this lesson. Have them trade their problems with a partner 

and solve them. Then have them check each other’s work, and discuss 

and resolve any differences. 

Solve the problem another way. 

Use with Exercise 12 Have students work in groups of 3–4. After 

completing Exercise 12, have one student from each group rotate to form 

a different group of students. Each student should share the solution 

method they previously used to solve the problem. Have students 

compare and contrast the different methods for solving the problem, 

and determine if each method is viable. If the methods were the same, 

have them brainstorm another way to solve the problem. Have one group 

present two viable solution methods to the class and explain why each 

method is a correct method. 
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Lesson 1-3 

Tables of Proportional Relationships 
7.RP.A.2 

LESSON GOAL 

Students will analyze the relationship between two quantities 

represented in tables to determine proportionality. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Ratios in Tables 

Learn: Proportional Relationships and Tables 

Example 1: Proportional Relationships and Tables 

Example 2: Proportional Relationships and Tables 

Learn: Identify the Constant of Proportionality 

Example 3: Identify the Constant of Proportionality 

Example 4: Identify the Constant of Proportionality 

Apply: Sales Tax 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress of the Checks after each example 

to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Take Another Look ● 

Extension: Constant Rate of Change-Tables ● ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 3 of the Language Development 

Handbook to help your students build 

mathematical language related to tables of 

proportional relationships. 

ELL You can use the tips and suggestions on 

page T3 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 1 day 
45 min 2 days 

Focus 
Domain: Ratios and Proportional Relationships 

Major Cluster(s): In this lesson, students address major cluster 7. RP.A 

by analyzing the relationship between two quantities shown in tables to 

determine proportionality. 

Standards for Mathematical Content: 7 .RP.A.2, 7.RP.A.2.A, 

7.RP.A.2.B 

Standards for Mathematical Practice: MP 1, MP2, MP3, MP4, MP5, MP6 

Coherence 

Vertical Alignment 

Previous

Students used models and ratio reasoning to understand how a proportional 

relationships can e xist between quantities. 

7.RP.A.2 

Now

Students analyze the relationship between two quantities represented in 

tables to determine proportionality. 

7.RP.A.2, 7.RP.A.2.A, 7.RP.A.2.B 

Next

Students will analyze the relationship between two quantities graphed on a 

coordinate plane to determine proportionality. 

7.RP.A.2, 7.RP.A.2.A, 7.RP.A.2.B, 7.RP.A.2.D 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students develop 

understanding of proportional relationships and how to identify the 

constant of proportionality from a table. They use the tables to build 

fluency with identifying the constant of proportionality, and relate it 

to unit rate. 

Mathematical Background 
Two quantities are in a proportional relationship if the two quantities vary 

and yet have a constant ratio between them. In relationships where these 

ratios are not equivalent, the two quantities are nonproportional. You can 

check for equivalent ratios by using a table. If all of the ratios have the 

same unit rate, then the relationship is proportional. 
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1 LAUNCH 7.RP.A.2

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Learn? 

Warm Up 

Prerequisite Skills 

The Warm-Up exercises address the following prerequisite skill for this 

lesson: 

• using ratio reasoning to solve real-world problems (Exercises 1–3) 

Answers

1. 9

2. 3

3. 5

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about proportional relationships 

between two car rental companies. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer 

read aloud How can I meet these standards? and How can I use these 

practices?, and connect these to the standards. 

What Vocabulary Will You Learn? 
Use the following questions to engage students and facilitate a class 

discussion. 

Ask:

• The term proportional is made up of the suffix –al and what other term? 

proportion 

• What does the prefix non- mean ? Sample answer: Non- means not. 

• What is the everyday meaning of the word constant? Sample answer: 

Constant means not changing or varying. 
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2 EXPLORE AND DEVELOP 7.RP.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Ratios in T ables 

Objective 

Students will use a table to explore how to determine if the ratios 

between two quantities are equivalent. 

Ideas for Use 

Recommended Use Pr esent the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the Talk 

About It! questions. Monitor student progress during the activity. Upon 

completion of the Explore activity, have student volunteers share their 

responses to the Inquiry Question. 

What if my students don’t have devices? You may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of Activity 

Students will be presented with real-world scenarios involving the cost of 

different numbers of pizzas. Throughout this activity , students will find the 

relationship between the total cost and the number of pizzas. They will 

compare the ratios in two scenarios. 

Inquiry Question 

How can organizing information in a table help you determine if the ratios 

between two quantities are equivalent? Sample answer: I can write the 

ratios showing the relationships in the tables. I can then compare the 

ratios and see if they are equivalent. 

Go Online to find additional teaching notes and sample answers 

for the T alk About It! questions. Sample responses for the Talk About It! 

questions on Slide 3 are shown. 

Talk About It! 
SLIDE 3 

Mathematical Discourse 

What method did you use to compare the two values? What do you notice 

about the comparisons? Sample answer: The ratios are equivalent. See 

students ’ methods. 

(continued on next page) 

Interactive Presentation 

Explore, Slide 1 of 7 

Explore, Slide 2 of 7 

DRAG & DROP 

On Slide 2, students drag the pieces of pepperoni to complete the 

table for the costs of 1, 2, 3, and 4 pizzas. 
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2 EXPLORE AND DEVELOP 7.RP.A.2 

Interactive Presentation 

Explore, Slide 5 of 7 

DRAG & DROP 

On Slide 4, students drag the pieces of pepperoni to complete 

the table for the costs of 1, 2, 3, and 4 pizzas including the 

delivery charge. 

TYPE 

On Slide 6, students respond to a question about why the ratios 

a are equivalent in the first scenario but not in the second. 

TYPE 

On Slide 7, students respond to the Inquiry Question and view a 

a sample answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Ratios in T ables (continued) 

Teaching the Mathematical Practices 

5 Use Appropriate Tools Strategically Enc ourage students to 

explore how using a table to represent the ratios can help them 

determine if the ratios are equivalent. Students should notice and 

understand what happens to the ratios in the table when a delivery 

charge is added. 

MPMP

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. Sample responses for the Talk About It! 

questions on Slide 5 are shown. 

Talk About It! 
SLIDE 5 

Mathematical Discourse 

What method did you use to compare the two values? What do you notice 

about the comparisons? Sample answer: The ratios are not equivalent. 

See students ' methods. 
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7.RP.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Proportional Relationships and T ables 

Objective 

Students will learn how to identify a proportional relationship from a 

table. 

Teaching the Mathematical Practices 

6 Attend to Precision A s students discuss the Talk About It! 

question on Slide 3, encourage them to clearly explain that all 

ratios shown in a table must simplify to the same unit rate for the 

relationship to be proportional. 

MPMP

Go Online to find additional teaching notes. 

Talk About It! 
SLIDE 3 

Mathematical Discourse 

How can you use ratios to determine if a relationship is proportional? 

Sample answer: If all of the ratios have the same unit rate, then the 

relationship is proportional. 

DIFFERENTIATE 

Reteaching Activity AL 

If students are struggling to determine if relationships are proportional 

or nonproportional, have them first identify pairs from the table. 

Then calculate the unit ratios. Have students complete the following 

simplified exercise. 

Number of Chapters 1 2 3 4 

Pages 8 16 24 32 

What is the unit ratio of pages to chapters based on the first chapter- 

page pair? 

8 pages _______ 
1 chapter 

What is the unit ratio of pages to chapters based on the second 

chapter-page pair? 

16 pages 8 pages _______ 
=

2 chapters 1 chapter 

The number of chapters and number of pages are proportional if all 

of the unit ratios are equal. Check the other unit ratios. Are the two 

quantities proportional? yes 

Interactive Presentation 

Learn, Proportional Relationships and Tables, Slide 1 of 3 
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2 EXPLORE AND DEVELOP 7.RP.A.2 

Interactive Presentation 

Example 1, Proportional Relationships and Tables, Slide 2 of 5 

TYPE 

On Slide 2, students complete a table to 

show the amount of money earned for a 
babysitting different amounts of time. 

FLASHCARDS 

On Slide 3, students use Flashcards to 

find the ratios of amount earned and time 

spent babysitting. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Proportional Relationships 
and Tables 

Objective 

Students will identify a proportional relationship from a table. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively Enc ourage students to 

make sense of the quantities given in the problem, and understand 

the connection between the ratios and what it means for a 

relationship to be proportional. 

6 Attend to Precision Encourage students to understand that all, 

not one or two, of the ratios must have the same unit rate in order 

for the relationship to be proportional. Students should carefully 

examine each of the ratios accurately. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What are you trying to determine? if the money earned is 

proportional to the number of hours spent babysitting 

AL What two quantities are you comparing? money earned to hours 

spent babysitting 

OL How will you determine if the ratios are proportional? Determine if 

all ratios are equivalent to the unit rate. 

BL Would the amount earned change if she was paid $10 for coming 

over, and then $5.25 an hour? Would the money earned be 

proportional to the hours spent babysitting? Explain. Sample 

answer: The amount earned would change. She would earn $15.25 

for 1 hour , $20.50 for 2 hours, $25.75 for 3 hours, and $31.00 for 

4 hours. The relationship would not be proportional. 

SLIDE 3 

AL Look at each ratio. How do the denominators compare to one 

another? How do the numerators compare to one another? Sample 

answer: The denominators are 1, 2, 3, and 4. The numerators are 

multiples of 8.5 (8.5, 17 , 25.5, and 34). 

OL Is the relationship proportional? Explain. yes; All of the ratios are 

equivalent to the unit rate, $8.50 per hour. 

BL Can you determine Carrie’s earnings for 5, 8, and 10 hours spent 

babysitting? Explain. yes; Sample answer: Because the relationship is 

proportional, I can multiply any number of hours she works by the unit 

rate, $8.50 per hour, to determine her earnings; $42.50, $68, $85. 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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7.RP.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Proportional Relationships 
and Tables 

Objective 

Students will identify a nonproportional relationship from a table. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively A s students discuss the 

Talk About It! question on Slide 4, encourage them to make sense 

of the quantities given in the problem in order to set up each of the 

ratios, and understand the connection between the ratios and what 

it means for a relationship to be proportional. 

6 Attend to Precision Encourage students to understand that all, 

not some, of the ratios must have the same unit rate in order for 

the relationship to be proportional. Students should carefully 

examine each of the ratios. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What are you trying to determine? if the cost of an order is
proportional to the number of tickets ordered 

OL How will you use the table to determine if the relationship is
proportional? Determine whether each ratio is equivalent to the 

unit rate. 

BL If seven tickets are purchased, what is the total cost of the order?

$181 

SLIDE 3 

AL What is the cost of 1 ticket? $31

OL Is the relationship proportional? Explain. No; the ratios are not

equivalent. 

BL Write an expression that represents the cost, in dollars, of buying

x tickets. 25x + 6 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 2, Proportional Relationships and Tables, Slide 2 of 5 

CLICK

On Slide 2, students select buttons to see 

how the quantities in the table are 

related. 

TYPE

On Slide 3, students write ratios as unit 

a ratios. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

Lesson 1-3 • Tables of Proportional Relationships 23 

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page0079.xhtml


2 EXPLORE AND DEVELOP 7.RP.A.2 

Interactive Presentation 

Example 3, Identify the Constant of Proportionality, Slide 2 of 4 

EXPAND 

On Slide 1 of the Learn, students expand 

to compare their responses to the correct 

answers. 

DRAG & DROP 

On Slide 2 of Example 3, students drag 

appropriate values to form equivalent 

ratios. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Identify the Constant of 
Proportionality 

Objective 

Students will learn how to find the constant of proportionality from a table 

or verbal description. 

Go Online 

• Find additional teaching notes and Teaching the Mathematical 

Practices. 

• Find a sample answer for the Talk About It! question. 

Example 3 Identify the Constant of 
Proportionality 

Objective 

Students will find the constant of proportionality from a verbal 

description. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively A s students discuss the 

Talk About It! question on Slide 3, encourage them to make 

sense of the constant of proportionality and what it means in order 

to understand and be able to explain why a nonproportional 

relationship does not have a constant of proportionality. 

6 Attend to Precision Encourage students to understand that the 

constant of proportionality and unit rate have the same value. 

They should be able to identify the constant of proportionality 

accurately and efficiently. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What are you trying to find? the constant of proportionality 

AL What does the term constant of proportionality mean? It is the 

constant ratio or unit rate between two variable quantities in a 

proportional relationship . 

OL How can you determine the constant of proportionality? Determine 

if the ratios are equivalent. The constant ratio is the constant of 

proportionality . 

BL Generate a jump rate that has the same unit rate as those in this 

example. Sample answer: 62 jumps in 10 seconds 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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7.RP.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 4 Identify the Constant of 
Proportionality 

Objective 

Students will find the constant of proportionality from a table. 

Teaching the Mathematical Practices 

6 Attend to Precision Enc ourage students to be able to accurately 

and efficiently identify the constant of proportionality by writing 

all of the ratios accurately. Students should understand that the 

unit rate and the constant of proportionality have the same value. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What do you notice about the denominators in each ratio? 

They are all multiples of 5. 

AL What do you notice about the numerators in each ratio? 

They are all multiples of 9. 

OL Are all of the ratios equivalent? What is the constant of 

proportionality? Y es, the ratios are equivalent. The constant of 

proportionality is 1.8. 

BL How far will the lava flow in 25 seconds? 45 meters 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

DIFFERENTIATE 

Language Development Activity ELL 

Students may wonder why the terms constant of proportionality and 

unit rate refer to the same value, yet are two different vocabulary 

terms. Encourage them to consider the context in which each term 

applies. When talking about the equation of a proportional relationship 

being in the form y = kx, the term constant of proportionality is most 

often used to represent k, although it is not incorrect to use the term 

unit rate. In this context, the units are not typically used, as the value 

of k is a numerical constant. The term unit rate is most often used 

when given a rate and asked to find how many of one quantity there 

are per 1 unit of the second quantity. In this context, the unit rate 

usually includes the units of each quantity. 

Have students work with a partner to create a graphic organizer 

comparing the terms constant of proportionality and unit rate, 

including real-world examples of each. Ask them to share their graphic 

organizers with another pair of students. 

Interactive Presentation 

Example 4, Identify the Constant of Proportionality, Slide 2 of 4 

FLASHCARDS 

On Slide 2, students use Flashcards to 

check their answers after finding the unit 

ratios. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

Lesson 1-3 • Tables of Proportional Relationships 25 

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page0081.xhtml


2 EXPLORE AND DEVELOP 7.RP.A.2

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 
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7.RP.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Sales T ax 

Objective 

Students will come up with their own strategy to solve an application 

problem involving sales tax. 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them, 

4 M odel with Mathematics Students will be presented with a task. 

They will first seek to understand the task, and then determine 

possible entry points to solving it. As students come up with their 

own strategies, they may propose mathematical models to aid them. 

As they work to solve the problem, encourage them to evaluate their 

model and/or progress, and change directions, if necessary. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others As students respond to the Write About It! prompt, 

have them make sure their argument uses correct mathematical 

reasoning. If you choose to have them share their responses with 

others, encourage the listeners to ask clarifying questions to 

verify that the reasoning is correct. 

MPMP

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

t he task, or have a volunteer read it aloud. Then allow students the time 

to make sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them 

on a particular strategy, encourage them to use their own strategies to 

solve the problem and to evaluate their progress along the way. They 

may or may not find that they need to change direction or try out several 

strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustration, or disengagement, intervene to encourage 

them to think of alternate approaches to the problem. Some sample 

questions are shown. 

• What does it mean for quantities to be in a proportional relationship? 

• How can you find the sales tax for an item that costs $1? 

• How can you set up equivalent ratios to find the amount of sales tax for 

an $84 purchase? 

Write About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

Interactive Presentation 

Apply, Sales Tax 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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3 REFLECT AND PRACTICE 7.RP.A.2

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Foldables 

Have students update their Foldables based on what they learned in this 

lesson. For this lesson, students could add examples of proportional and 

nonproportional relationships expressed as tables. You may wish to have 

students share their Foldables with a partner to compare the information 

they recorded, discussing and resolving any differences. 

Essential Question Follow-Up 

What does it mean for two quantities to be in a proportional 

relationship ? 

In this lesson, students learned how to determine whether two quantities 

are in a proportional relationship by testing for equivalent ratios in tables. 

Encourage them to discuss with a partner why they must test every pair 

of values in order to determine if the relationship is proportional. 

Exit Ticket 

Refer to the Exit Ticket slide. Explain how to determine which relationship 

is proportional. Sample answer: A relationship is proportional if the ratio 

between the two variable quantities is constant. Ryan’ s Rentals has an 

additional fee on top of the daily rental fee, so the relationship is not 

proportional. The relationship for Road Trips is proportional because the 

ratio between the number of days and cost is always $19.99. 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, 

THEN assign: 

• Practice, Exercises 1–9 odd, 11–14 

• Extension: Constant Rate of Change-Tables 

• Proportions 

BL 

IF students score 66–89% on the Checks, 

THEN assign: 

• Practice, Exercises 1–7, 9, 12, 13 

• Extension: Constant Rate of Change-Tables 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1–4 

• Ratios and Unit Rates 

OL 

IF students score 65% or below on the Checks, 

THEN assign: 

• Remediation: Review Resources 

• Take Another Look 

• Ratios and Unit Rates 

AL 
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7.RP.A.2

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive Student 

Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Assignments 

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T opic Exercises 

2 identify a proportional relationship from a table 1, 2 

2 identify a nonproportional relationship from a table 3, 4 

2 find the constant of proportionality from a verbal

description 

5, 6 

2 find the constant of proportionality from a table 7 

2 extend concepts learned in class to apply them in new

contexts 

8 

3 solve application problems involving proportional

relationships and tables 

9, 10 

3 higher-order and critical thinking skills 11–14 

Common Misconception 

Students may calculate the reciprocal of the constant of proportionality 

rather than the correct value. In Ex ercise 5, students may find the 

constant of proportionality using the ratio of tickets to cost rather 

than cost to tickets. In this case, the constant of proportionality may 

be calculated as 2 rather than 0.5. Before calculating the constant of 

proportionality, have students identify the independent and dependent 

variables. 
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3 REFLECT AND PRACTICE 7.RP.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teaching the Mathematical Practices 

3 Construct Viable Arguments and Critique the Reasoning 

of O thers In Exercise 13, students examine a conclusion and 

hypothesize how the conclusion might have been drawn based 

on the given table. 

Collaborative Practice 

Have students work in pairs or small groups to complete the following 

e xercises. 

Interview a student. 

Use with Exercises 9–10 Have pairs of students interview each other as 

they complete these application problems. Students take turns being the 

interviewer and interviewee for each problem. Interview questions should 

include asking the interviewee to think aloud through their solution 

process. An example of a good interview question for Exercise 9 might 

be “How much money does the restaurant donate for every dollar on a 

dinner bill?” 

Create your own higher-order thinking problem. 

Use with Exercises 11–14 After completing the higher-order thinking 

problems, have students write their own higher-order thinking problem 

that involves the concepts from this lesson. Have them trade their 

problems with a partner and solve them. Then have them check each 

other’s work, and discuss and resolve any differences. 

MPMP
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Lesson 1-4 

Graphs of Proportional Relationships 
7.RP.A.2 

LESSON GOAL 

Students will analyze the relationship between two quantities 

graphed on a coordinate plane to determine proportionality. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Proportional Relationships, Tables, and Graphs 

Learn: Proportional Relationships and Graphs 

Examples 1-2: Proportional Relationships and Graphs 

Learn: Find the Constant of Proportionality from Graphs 

Example 3: Find the Constant of Proportionality from Graphs 

Explore: Analyze Points 

Learn: Analyze Points on a Graph 

Example 4: Analyze Points on a Graph 

Apply: Fundraising 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of the Checks to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Take Another Look ● 

Extension: Constant Rate of Change-Graphs ● ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 4 of the Language Development 

Handbook to help your students build 

mathematical language related to graphs of 

proportional relationships. 

ELL You can use the tips and suggestions on 

page T4 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 1 day 
45 min 2 days 

Focus 
Domain: Ratios and Proportional Relationships 

Major Cluster(s): In this lesson, students address major cluster 7. RP.A 

by analyzing the relationship between two quantities graphed 

on a coordinate plane to determine proportionality. 

Standards for Mathematical Content: 7 .RP.A.2, 7.RP.A.2.A, 

7.RP.A.2.B, 7.RP.A.2.D 

Standards for Mathematical Practice: MP 1, MP2, MP3, MP4, MP5, 

MP6, MP8 

Coherence 

Vertical Alignment 

Previous

Students analyzed the relationship between two quantities represented in 

tables to determine proportionality. 

7.RP.A.2, 7.RP.A.2.A, 7.RP.A.2.B 

Now

Students analyze the relationship between two quantities graphed on a 

coordinate plane to determine proportionality. 

7.RP.A.2, 7.RP.A.2.A, 7.RP.A.2.B, 7.RP.A.2.D 

Next

Students will write equations to represent proportional relationships. 

7.RP.A.2, 7.RP.A.2.B, 7.RP.A.2.C 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students develop 

understanding of proportional relationships and how to identify the 

constant of proportionality from a graph. They come to understand 

that proportional relationships can be represented on a graph by a 

straight line that passes through the origin, and that in the point 

(1, r), r represents the constant of proportionality. They use the graph 

to build fluency with identifying the constant of proportionality. 

Mathematical Background 
One way to determine whether two quantities are proportional is to 

graph the quantities on the coordinate plane. The relationship between 

two quantities is proportional if the graph of the data points lies on a 

straight line that passes through the origin. In a proportional relationship, 

the point (1, r) represents the unit rate r. 
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1 LAUNCH 7.RP.A.2

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Use? 

Warm Up 

Prerequisite Skills 

The Warm-Up exercises address the following prerequisite skill for this 

lesson: 

• locating ordered pairs on a coordinate plane (Exercises 1–5) 

Answers 

1. (6, 2) 4. ( 1,-  -12) 

2. ( 3,-  5) 5. (4, -3) 

3. (9 , -8) 

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about a proportional relationship 

between job pay and hours worked. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer 

read aloud How can I meet these standards? and How can I use these 

practices?, and connect these to the standards 

What Vocabulary Will You Use? 
Use the following questions to engage students and facilitate a class 

discussion. 

Ask:

• The term proportional consists of the term proportion plus the suffix 

- .al  The suffix -al indicates that this term is what part of speech? 

Sample answer: The suffix -al indicates that the term proportional is an 

adjective. 

• How does the meaning of the prefix non- help you understand how the 

meaning of nonproportional relates to the meaning of proportional? 

Sample answer: Non means not. So , nonproportional means not 

proportional. 

• What are some synonyms for the term constant? Sample answer: 

Constant means not changing, or something that remains the same. 
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2 EXPLORE AND DEVELOP 7.RP.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Proportional Relationships, 
Tables, and Graphs 

Objective 

Students will use Web Sketchpad to explore the graphs of proportional 

and nonproportional linear relationships. 

Ideas for Use 

Recommended Use Pr esent the Inquir y Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the Talk 

About It! questions. Monitor student progress during the activity. Upon 

completion of the Explore activity, have student volunteers share their 

responses to the Inquiry Question. 

What if my students don’t have devices? You may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of Activity 

Students will be presented with a real-world problem involving four 

students ’ online comments and the number of replies they receive. 

Throughout this activity, students will use the information to identify and 

compare ratios, determine which data sets are proportional, and compare 

the graphs of proportional and nonproportional relationships. Students 

will use W eb Sketchpad to explore the Inquiry Question. 

Inquiry Question 

How are the graphs of proportional and nonproportional linear 

relationships alik e? How are they different? Sample answer: The graphs 

of proportional and nonproportional linear relationships are straight lines. 

Only the graphs of proportional linear relationships pass through the 

origin. 

Go Online to find additional teaching notes and sample answers 

for the T alk About It! questions. A sample response for the T alk About It! 

question on Slide 2 is shown. 

Talk About It! 
SLIDE 2 

Mathematical Discourse 

What do you notice about the ratios for each of the students? Sample 

answer: The ratios of the number of replies to the number of comments 

for each of Albert’ s and David’s posts have the same unit ratio. The ratios 

for Bianca and Connie have different unit ratios. 

(continued on ne xt page) 

Interactive Presentation 

Explore, Slide 1 of 5 

Explore, Slide 2 of 5 

DRAG & DROP 

On Slide 2, students drag ratios to corresponding locations in the 

tables. 

DRAG & DROP 

On Slide 3, students drag to sort relationships as proportional or 

nonproportional. 
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2 EXPLORE AND DEVELOP 7.RP.A.2 

Interactive Presentation 

Explore, Slide 4 of 5 

WEB SKETCHPAD 

On Slide 4, students use Web Sketchpad to explore how the 

graphs of proportional and nonproportional relationships are alike 

and different. 

TYPE 

On Slide 5, students respond to the Inquiry Question and view a 

a sample answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Proportional Relationships, 
Tables, and Graphs (continued) 

Teaching the Mathematical Practices 

3 Construct Viable Arguments and Critique the Reasoning of 

Ot hers Students should be able to make a conjecture as to what 

the graphs of proportional relationships and nonproportional 

relationships have in common, and how they are different. 

5 Use Appropriate Tools Strategically Encourage students to 

use the tables and graphs to examine the similarities among the 

graphs of proportional and nonproportional linear relationships. 

MPMP

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. Sample responses for the Talk About It! 

questions on Slide 4 are shown. 

Talk About It! 

SLIDE 4 

Mathematical Discourse 

Albert’s and David’s tables showed that they were proportional, while 

Bianca’s and Connie’s were nonproportional. Compare the graphs of 

the proportional relationships with the graphs of the nonproportional 

relationships. What similarities do you notice? What difference do you 

notice? Sample answer: The graphs of the proportional relationships, 

from Albert’ s and David’s tables, pass through the origin, while the 

graphs of the nonproportional relationships, from Bianca’s and Connie’s 

tables, do not pass through the origin. 
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7.RP.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Proportional Relationships and Graphs 

Objective 

Students will learn how to identify a proportional relationship from a 

graph. 

Teaching the Mathematical Practices 

6 Attend to Precision As students discuss the Talk About It! 

question on Slide 3, encourage them to accurately and efficiently 

use clear and precise mathematical language in their explanation 

for why the graph of a proportional relationship needs to be a 

straight line. 

MPMP

Go Online to find additional teaching notes. 

Talk About It! 

SLIDE 3 

Mathematical Discourse 

Why does the line of the graph of a proportional relationship need to 

be straight and pass through the origin? Sample answer: When a line 

on a graph is straight and passes through the origin, it means the ratios 

between the x-values and y-values are constant. If the line does not pass 

through the origin, then the ratios between the x- and y-values would not 

be maintained. 

DIFFERENTIATE 

Language Development Activity ELL 

If students are struggling to determine proportional relationships 

from graphs, have them consider the four situations shown in the 

table below and determine whether or not each would represent a 

proportional relationship. Some students may benefit from drawing an 

example of a graph for each category. 

Through Origin Not Through Origin 

Line proportional nonproportional 

Curve nonproportional nonproportional 

Interactive Presentation 

Learn, Proportional Relationships and Graphs, Slide 2 of 3 

FLASHCARDS 

On Slide 1, students use Flashcards to 

learn how to determine if a relationship is 

proportional from a graph. 

CLICK 

On Slide 2, students move through the 

slides to analyze a selection of graphs. 

Lesson 1-4 • Graphs of Proportional Relationships 31 

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page0091.xhtml


2 EXPLORE AND DEVELOP 7.RP.A.2 

Interactive Presentation 

Example 1, Proportional Relationships and Graphs, Slide 2 of 5 

eTOOLS 

On Slide 2, students use the Coordinate 

Graphing eTool to graph a relationship on 

a coordinate plane. 

CLICK 

On Slide 3, students select from drop- 

down menus to describe why a 

relationship is proportional. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Proportional Relationships 
and Graphs 

Objective 

Students will graph and identify a proportional relationship on the 

coordinate plane. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively As students discuss the 

Talk About It! question on Slide 4, encourage them to reason that, 

because a proportional relationship has a constant ratio or unit 

rate, time and distance in the table increase at a steady rate. 

5 Use Appropriate Tools Strategically Encourage students to 

use the Coordinate Graphing eTool embedded within this example 

in order to graph the relationship on the coordinate plane. 

6 Attend to Precision Students should use clear and precise 

mathematical language to describe why the relationship shown 

on the graph is proportional. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What do you need to determine? if the time and distance of the 

tortoise’s movement are proportional 

AL What are the ordered pairs listed in the table? (0, 0), (1, 6), (2, 12), 

(3, 18) 

OL How will the graph show whether or not the relationship is 

proportional? If the graph forms a straight line that passes through 

the origin, then the relationship is proportional. 

OL Is the relationship proportional? Explain. yes; The graph is a 

straight line that passes through the origin. 

BL How can you tell by studying the table that the relationship is 

proportional? Sample answer: The relationship will pass through 

the origin because the point (0, 0) is listed in the table and the 

quantities are in a constant ratio . 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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7.RP.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Proportional Relationships 
and Graphs 

Objective 

Students will graph and identify a nonproportional relationship on the 

coordinate plane. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively As students discuss 

the Talk About It! question on Slide 4, encourage them to make 

sense of the quantities given in the real-world scenario in order 

to identify what part of the scenario makes the relationship 

nonproportional. 

5 Use Appropriate Tools Strategically Encourage students to 

use the Coordinate Graphing eTool embedded within this example 

in order to graph the relationship on the coordinate plane. 

6 Attend to Precision Students should use clear and precise 

mathematical language to describe why the relationship shown 

on the graph is nonproportional. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What do you need to determine? if the time and distance of the 

rabbit’s movement are proportional 

AL What are the ordered pairs listed in the table? (0, 0), (1, 8), (2, 8), 

(3, 15) 

OL How will the graph show whether or not the relationship is 

proportional? If the graph forms a straight line that passes 

through the origin, then the relationship is proportional. 

OL Is the relationship proportional? no; The graph is not a straight line. 

BL How can you tell by studying the table that the relationship is not 

proportional? Sample answer: The table contains the same distance 

of 8 feet for both 1 and 2 minutes. The quantities 8 to 1 and 8 to 2 

will not be in the same ratio . 

Go Online 

• Find additional teaching notes and Talk About It! questions to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 2, Proportional Relationships and Graphs, Slide 1 of 5 

eTOOLS 

On Slide 2, students use the Coordinate 

Graphing eTool to graph a nonproportional 

relationship on a coordinate plane. 

CLICK 

On Slide 3, students select to explain why 

the relationship is nonproportional. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 7.RP.A.2 

Interactive Presentation 

Example 3, Find the Constant of Proportionality from Graphs, Slide 2 of 5 

CLICK 

On Slide 1 of the Learn, students select 

points to see the constant of proportionality 

simplified from each ordered pair. 

DRAG & DROP 

On Slide 2 of Example 3, students drag 

values to complete ratios of distance 

to time. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Find the Constant of Proportionality 
from Graphs 

Objective 

Students will learn how to identify the constant of proportionality 

from a graph. 

Go Online to find additional teaching notes and Teaching the 

Mathematical Practices. 

T alk About It! 

SLIDE 2 

Mathematical Discourse 

What do you notice about the constant of proportionality and the 

coordinates of points A(2, 10) and B(3, 15)? Sample answer: The 

difference between each y-coordinate from one point to the ne xt 

on a graph is equal to the constant of proportionality . 

Example 3 Find the Constant of 
Proportionality from Graphs 

Objective 

Students will find the constant of proportionality from a graph. 

Questions for Mathematical Discourse 
SLIDE 2 

AL What do you need to find? the constant of proportionality 

AL Does the graph show a proportional relationship? Explain. Y es, 

the graph is a straight line through the origin. 

OL Because you know the relationship is proportional, how can you 

use the point (5, 31) to find the constant of proportionality? 

Sample answer: Find the ratio of 31 to 5, which is 6.2. Check the 

other ordered pairs to verify this ratio is constant. 

BL The problem asks you to find the constant of proportionality of a 

runner in a 100-meter race based on the first 15 seconds of the 

race. In real life, what problem(s) could you have encountered 

when solving a problem similar to this one? Sample answer: 

The speed might not be constant. 

Go Online 

• Find additional teaching notes, Teaching the Mathematical Practices, 

discussion questions, and the Talk About It! question to promote 

mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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2 EXPLORE AND DEVELOP 7.RP.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Analyze Points 

Objective 

Students will use Web Sketchpad to explore and analyze the points (0, 0) 

and (1, r) on a graph of a proportional relationship . 

Ideas for Use 

Recommended Use Pr esent the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the Talk 

About It! questions. Monitor student progress during the activity. Upon 

completion of the Explore activity, have student volunteers share their 

responses to the Inquiry Question. 

What if my students don’t have devices? You may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of Activity 

Students will be presented with a sketch that models the time and 

distance that a toy car travels. Throughout this activity , students will 

observe graphs showing the relationship between the time and the 

distance traveled. They will determine what various points on the graph 

of a proportional relationship represent and compare the constant of 

proportionality, the unit rate, and the y-value of the point at (1, r). They will 

use Web Sketchpad to explore the Inquiry Question. 

Inquiry Question 

What are special points on a graph of a proportional relationship and 

what do they represent? Sample answer: The two special points in a 

proportional relationship are (0 , 0), which represents the origin, and (1, r), 

which represents the unit rate. 

Go Online to find additional teaching notes and sample answers 

for the T alk About It! questions. A sample response for the Talk About It! 

question on Slide 4 is shown. 

Talk About It! 
SLIDE 4 

Mathematical Discourse 

What do you notice about the constant of proportionality, the unit rate, 

and the coordinates for point B? Sample answer: The value for the 

constant of proportionality is the same as the value for the unit rate. 

P oint B has a y-value that is equal to the unit rate and an x-value 

equal to 1. 

(continued on next page) 

Interactive Presentation 

Explore, Slide 1 of 6 

Explore, Slide 2 of 6 

WEB SKETCHPAD 

Throughout the Explore, students use Web Sketchpad to explore 

special points on the graphs of proportional relationships. 

TYPE 

On Slide 2, students indicate the distance the front of the car 

a moved in 5 seconds. 

CLICK 

On Slide 3, students select the point on a graph that represents 

where the car began. 
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2 EXPLORE AND DEVELOP 7.RP.A.2 

Interactive Presentation 

Explore, Slide 5 of 6 

TYPE

On Slide 6, students respond to the Inquiry Question and view a 

a sample answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Analyze Points (continued) 

Teaching the Mathematical Practices 

5 Use Appropriate Tools Strategically S tudents will use Web 

Sketchpad to explore and examine the meaning of the ordered 

pairs (0, 0) and (1, r) on the graph of a proportional relationship. 

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. Sample responses for the Talk About It! 

questions on Slide 5 are shown. 

Talk About It! 

SLIDE 5 

Mathematical Discourse 

Use the point labeled drag to change the rate. Where is point B 

located now? How does this compare to the unit rate and constant of 

proportionality? Sample answer: Point B is now located at (1, 2). The 

y-coordinate represents the unit rate in feet per second and has the 

value of the constant of proportionality . 

MPMP
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7.RP.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Analyze Points on a Graph 

Objective 

Students will understand the significance of the points (0, 0) and (1, r) on a 

graph of a proportional relationship . 

Teaching the Mathematical Practices 

6 Attend to Precision A s students discuss the Talk About It! 

question, encourage them to use clear and precise mathematical 

language when explaining the significance of the point (0, 0) on 

the graph of a proportional relationship. 

Go Online to find additional teaching notes. 

Talk About It! 

SLIDE 2 

Mathematical Discourse 

What is the significance of (0, 0) on the graph of a proportional 

relationship? Sample answer: The graph of any proportional 

relationship will pass through the origin, (0 , 0). 

MPMP

DIFFERENTIATE

Enrichment Activity BL 

To help students further their understanding of special points on the 

graphs of proportional relationships, have them answer the following 

questions. 

The unit rate of a proportional relationship is 3 miles per minute. What 

two important points are on the graph of the relationship? What do 

those points mean? (0, 0), (1, 3); The graph will pass through the origin, 

(0 , 0). The unit rate, 3 miles per minute, is represented by the point 

(1, 3). 

Suppose the graph of a proportional relationship passes through the 

5 __ _ 5 _ point 1, . What is the constant of proportionality? ( 6 ) 6 

Interactive Presentation 

Learn, Analyze Points on a Graph, Slide 1 of 2 

CLICK

On Slide 1, students select points to reveal 

the special properties of those points in a 

proportional relationship. 
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2 EXPLORE AND DEVELOP 7.RP.A.2 

Interactive Presentation 

Example 4, Analyze Points on a Graph, Slide 1 of 4 

CLICK 

On Slide 2, students select points to see 

visual representations of the values. 

TYPE 

On Slide 2, students enter the missing 

a value to complete the interpretation of an 

ordered pair. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 4 Analyze Points on a Graph 

Objective 

Students will identify and describe the significance of the points (0, 0) and 

(1, r) on the graph of a proportional relationship . 

Teaching Notes 

Data that can be graphed as any real number are continuous. Data that 

can only be graphed as whole numbers are discrete. In this Example, a 

dashed line is used to indicate the graph of discrete data. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively Enc ourage students 

to make connections between the points (0, 0) and (1, r) on the 

graph of a proportional relationship, what those points mean 

within the context of the real-world scenario, and how the point 

(1, r) is related to the unit rate or constant of proportionality. 

6 Attend to Precision As students discuss the Talk About It! 

question on Slide 3, encourage them to use precise mathematical 

vocabulary, such as ratio of y to x, ordered pair, unit rate, 

and/or constant of proportionality, as they explain how they 

can find the unit rate from any point on the graph of a 

proportional relationship. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL In the ordered pair (1, 25), what does the x-value represent? the 

y-value? 1 teacher; 25 students 

OL Could you use the ordered pair (4, 100) to find the constant of 

proportionality? Explain. yes; Sample answer: The ratio of y to x 

for any ordered pair is equivalent to the unit rate, which is 

the same as the constant of proportionality , as long as the 

relationship is proportional. 

BL Use the graph to determine how many teachers are needed if there 

are 200 students. 8 teachers 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

36 Module 1 • Proportional Relationships 

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page0098.xhtml


7.RP.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Fundraising 

Objective 

Students will come up with their own strategy to solve an application 

problem involving fundraising. 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them, 

4 M odel with Mathematics Students will be presented with a task. 

They will first seek to understand the task, and then determine 

possible entry points to solving it. As students come up with their 

own strategies, they may propose mathematical models to aid them. 

As they work to solve the problem, encourage them to evaluate their 

model and/or progress, and change directions, if necessary. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others As students respond to the Write About It! prompt, 

have them make sure their argument uses correct mathematical 

reasoning. If you choose to have them share their responses with 

others, encourage the listeners to ask clarifying questions to 

verify that the reasoning is correct. 

MPMP

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

t he task, or have a volunteer read it aloud. Then allow students the time 

to make sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them 

on a particular strategy, encourage them to use their own strategies to 

solve the problem and to evaluate their progress along the way. They 

may or may not find that they need to change direction or try out several 

strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

o verwhelmed, frustration, or disengagement, intervene to encourage 

them to think of alternate approaches to the problem. Some sample 

questions are shown. 

• How can you graph each set of data on a coordinate plane? 

• Which relationship shows a proportional relationship? 

• What is the unit rate of the proportional relationship? 

Write About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

Interactive Presentation 

Apply, Fundraising 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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3 REFLECT AND PRACTICE 7.RP.A.2 

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Foldables 

Have students update their Foldables based on what they learned in this 

lesson. For this lesson, students could add examples of proportional and 

nonproportional relationships expressed as graphs. You may wish to have 

students share their Foldables with a partner to compare the information 

they recorded, discussing and resolving any differences. 

Essential Question Follow-Up 

What does it mean for two quantities to be in a proportional 

relationship ? 

In this lesson, students learned how to determine whether two quantities 

are in a proportional relationship by observing whether the graph is a 

straight line through the origin. Encourage them to discuss with a partner 

why a graph has to possess both qualities (straight line, passes through 

the origin) in order to be considered proportional. 

Exit Ticket 

Refer to the Exit Ticket slide. Explain how to determine the constant of 

proportionality from a graph. Sample answer: The constant of 

proportionality of a graph is the y-value of the ordered pair with a 

corresponding x-value of 1 if the graph passes through (0 , 0). 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, 

THEN assign: 

• Practice, Exercises 1, 3, 5–9 

• Extension: Constant Rate of Change-Graphs 

• Proportions 

BL 

IF students score 66–89% on the Checks, 

THEN assign: 

• Practice, Exercises 1–5, 7, 8 

• Extension: Constant Rate of Change-Graphs 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1–4 

• Ratios and Unit Rates 

OL 

IF students score 65% or below on the Checks, 

THEN assign: 

• Remediation: Review Resources 

• Take Another Look 

• Ratios and Unit Rates 

AL 

38 Module 1 • Proportional Relationships

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page0100.xhtml


7.RP.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive Student 

Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B
OL Practice Form A
BL Practice Form C

Suggested Assignments 

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T opic Exercises 

2 graph and identify a proportional relationship on the

coordinate plane 

1 

2 graph and identify a nonproportional relationship on

the coordinate plane 

2 

2 find the constant of proportionality from a graph 3 

2 identify and describe the significance of the points

(0, 0) and (1, r) on the graph of a proportional 

relationship 

4 

3 solve application problems involving proportional

relationships and graphs 

5 

3 higher-order and critical thinking skills 6–9 

Common Misconception 

When determining the constant of proportionality from a graph, students 

may not tak e all points into consideration when determining (1, r). 

For example, in Exercise 3, the y-value when the x-value is 1 could be 

interpreted as 14, 15, or 16 as the scale does not show those specific 

values. Encourage students to use the other points graphed, such as 

(2, 30), to help determine (1, r). 
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3 REFLECT AND PRACTICE 7.RP.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teaching the Mathematical Practices 

8 Look For and Express Regularity in Repeated Reasoning

In E xercise 6, students identify a point on a graph by recognizing 

and using patterns and relationships in the ordered pairs of 

graphs of proportional relationships. 

3 Construct Viable Arguments and Critique the Reasoning of 

Others In Exercise 7, students construct an argument for whether 

or not a line can have a constant rate and not be proportional. 

In Exercise 8, students analyze the work of another to diagnose 

and correct the error. 

MPMP

Collaborative Practice 

Have students work in pairs or small groups to complete the following 

e xercises. 

Explore the truth of statements created by others. 

Use with Exercise 5 Have students work in pairs. After completing the 

application problem, have students write two true statements and one 

false statement about the situation. An example of a true statement 

might be “Natalie ran at a constant rate for each of the three minutes.” 

An example of a false statement might be “José ran at a constant rate for 

each of the three minutes.” Have them trade statements with another pair 

or group. Each pair identifies which statements are true and which are 

false. Have them discuss and resolve any differences. 

Make sense of the problem. 

Use with Exercise 8 Have students work together to prepare a brief 

explanation that illustrates Karl’s flawed reasoning. For example, Karl 

might think that the graph represents a proportional relationship since 

it is a straight line. Have each pair or group of students present their 

explanations to the class. 
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Lesson 1-5 

Equations of Proportional Relationships 
7.RP.A.2 

LESSON GOAL 

Students will write equations to represent proportional 

relationships. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Proportional Relationships and Equations 

Learn: Identify the Constant of Proportionality in Equations 

Example 1: Identify the Constant of Proportionality in Equations 

Learn: Proportional Relationships and Equations 

Example 2: Proportional Relationships and Equations 

Example 3: Proportional Relationships and Equations 

Apply: Running 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

Formative Assessment Math Probe 

DIFFERENTIATE 

View reports of student progress of the Checks after each example 

to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Take Another Look ● 

Extension: Hooke’s Law ● ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 5 of the Language Development 

Handbook to help your students build 

mathematical language related to equations of 

proportional relationships. 

ELL You can use the tips and suggestions on 

page T5 of the handbook to support students 

who are building English proficiency . 

Suggested Pacing 

90 min 0.5 day 
45 min 1 day 

Focus 
Domain: Ratios and Proportional Relationships 

Major Cluster(s): In this lesson, students address major cluster 7. RP.A 

by writing equations of proportional relationships. 

Standards for Mathematical Content: 7 .RP.A.2, 7.RP.A.2.B, 7.RP.A.2.C 

Standards for Mathematical Practice: MP 1, MP2, MP3, MP4, 

MP5, MP6 

Coherence 

Vertical Alignment 

Previous

Students analyzed the relationship between two quantities graphed on a 

coordinate plane to determine proportionality . 

7.RP.A.2, 7.RP.A.2.A, 7.RP.A.2.B, 7.RP.A.2.D 

Now

Students write equations to represent proportional relationships. 

7.RP.A.2, 7.RP.A.2.B, 7.RP.A.2.C 

Next

Students will use proportional relationships to solve problems. 

7.RP.A.2, 7.RP.A.3 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students develop 

understanding of proportional relationships and how to identify 

the constant of proportionality from an equation. They come to 

understand that proportional relationships can be represented by 

an equation in the form y = kx, where k represents the constant of 

proportionality or unit rate. They use equations to build fluency with 

identifying the constant of proportionality, or unit rate, and writing 

equations to find missing values in a proportional relationship. 

Mathematical Background 
Proportional relationships can be represented using equations in the 

form y = kx, where k is the constant of proportionality (unit rate). 
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1 LAUNCH 7.RP.A.2

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Use? 

Warm Up 

Prerequisite Skills 

The Warm-Up exercises address the following prerequisite skills for 

this lesson: 

• writing equations from verbal descriptions (Exercises 1–4) 

• writing equations to represent real-world problems (Exercise 5) 

Answers

y __ 
1. 2x - 7y = 20 4. = 3x - 5

9 

1 _ 0 _ _ +__ x _ 
2. = 44 5. c = 15 + 4h

3y 

3. x = 11 + y

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about the proportional relationship of 

one of the fastest elevators in the world. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer 

read aloud How can I meet these standards? and How can I use these 

practices?, and connect these to the standards. 

What Vocabulary Will You Use? 
Use the following questions to engage students and facilitate a class 

discussion. 

Ask:

• What does it mean when there is a relationship between two 

quantities? Sample answer: It means that the two quantities are related 

or connected in some way . 

• Define portion in your own words. Sample answer: A portion is a part of 

a whole. 
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2 EXPLORE AND DEVELOP 7.RP.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Proportional Relationships and 
Equations 

Objective 

Students will use Web Sketchpad to explore the equations of proportional 

relationships. 

Ideas for Use 

Recommended Use Pr esent the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the Talk 

About It! questions. Monitor student progress during the activity. Upon 

completion of the Explore activity, have student volunteers share their 

responses to the Inquiry Question. 

What if my students don’t have devices? You may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of Activity 

Students will use a sketch to graph the time and distance of balloons 

that have been launched. Throughout this activity , students will observe 

the graphs and make conjectures about the equations that represent 

proportional and nonproportional relationships. 

Inquiry Question 

How are equations of proportional relationships different from those 

of nonproportional relationships ? Sample answer: The equation for the 

nonproportional relationship has a number added to it as a constant, such 

as y = 0 .58x + 10. In equations of proportional relationships there is only 

a value multiplied by x, such as y = 0.345 .x  

Go Online to find additional teaching notes and sample answers 

for the T alk About It! questions. Sample responses for the Talk About It! 

questions on Slide 2 are shown. 

Talk About It! 
SLIDE 2 

Mathematical Discourse 

Press the Show Equation button. What do you notice about the equation? 

What do you notice about the graph? Sample answer: The equation is 

a one-step multiplication equation that has a coefficient of 0 .345. The 

graph passes through the origin and is a straight line. 

(continued on next page) 

Interactive Presentation 

Explore, Slide 1 of 6 

Explore, Slide 2 of 6 

WEB SKETCHPAD 

Throughout the Explore, students use Web Sketchpad to explore 

how equations of proportional relationships are different from 

those of nonproportional relationships. 

Lesson 1-5 • Equations of Proportional Relationships 41c

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page0105.xhtml


2 EXPLORE AND DEVELOP 7.RP.A.2 

Interactive Presentation 

Explore, Slide 5 of 6 

DRAG & DROP 

On Slide 5, students drag to sort equations as proportional or 

nonproportional. 

TYPE 

On Slide 6, students respond to the Inquiry Question and view a 

a sample answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Proportional Relationships and 
Equations (continued) 

Teaching the Mathematical Practices 

5 Use Appropriate Tools Strategically Enc ourage students to 

use the sketch to explore the difference between the equations of 

proportional relationships and nonproportional relationships. 

MPMP

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. A sample response for the Talk About It! 

question on Slide 5 is shown. 

Talk About It! 
SLIDE 5 

Mathematical Discourse 

What do you notice about the structure of the equations that are 

proportional? Sample answer: The equations that are proportional have 

a single value multiplied by a variable without an added constant. 
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7.RP.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Identify the Constant of 
Proportionality in Equations 

Objective 

Students will learn how to identify the constant of proportionality in 

equations. 

Teaching the Mathematical Practices 

6 Attend to Precision A s students discuss the Talk About It! 

question on Slide 2, encourage them to clearly explain that 

the equation in the form y = kx only represents proportional 

relationships. 

MPMP

Go Online to find additional teaching notes. 

Talk About It! 
SLIDE 2 

Mathematical Discourse 

Can you write an equation in the form y = kx for a line that does not 

pass through the origin? Explain. no; Sample answer: Any value of k 

when multiplied by the x-value of zero will result in a y-value of zero . This 

ordered pair passes through the origin, (0, 0), on the graph of any line. 

DIFFERENTIATE 

Reteaching Activity AL 

If students are struggling to relate the equation y = kx to 

proportionality, have them think about how they calculate the 

constant of proportionality from an ordered pair ( ,x  y). For the 

following ordered pairs, have students calculate the constant of 

proportionality and write an equation of the form y = kx. 

y __ _ 5 _ (1, 5) k = = = 5; 5 = 5 · 1; y = 5xx 1 
y __ _ 3 _ _ 1 _ _ 1 _ _ 1 _ (6, 3) k = = = ; 3 = · 6; y = x x 6 2 2 2 
y __ 4 __ 4 __ _ 4 _ _ 4 _ (9, 4) k = = = ; 4 = · 9; y = x x 9 9 9 9 

Interactive Presentation 

Learn, Identify the Constant of Proportionality in Equations, Slide 1 of 2 

FLASHCARDS 

On Slide 1, students use Flashcards to 

learn about the multiple representations of 

proportional relationships. 
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2 EXPLORE AND DEVELOP 7.RP.A.2 

Interactive Presentation 

Example 1, Identify the Constant of Proportionality in Equations, Slide 1 of 5 

TYPE 

On Slide 2, students enter missing values 

a to identify and interpret the constant of 

proportionality. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Identify the Constant of 
Proportionality in Equations 

Objective 

Students will identify the constant of proportionality in equations. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively Enco urage students to 

make the connection between the constant of proportionality and 

how it is represented in an equation. As students discuss the Talk 

About It! question on Slide 4, encourage them to make sense of the 

quantities given in the question, relate them to the equation, and 

be able to evaluate the equation for an x-value of 10. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL Is the equation y = 1.28x in the form y = kx? yes 

OL What does k represent? What is the value of k in this scenario? 

k is the constant of proportionality; in this scenario, its value is 1.28 

BL What is another name for the constant of proportionality? Sample 

answer: the unit rate 

SLIDE 3 

AL What is the cost of each container of yogurt? $1.28 

OL What does k represent, in the context of the problem? the cost of 

each container 

BL How can you use the constant of proportionality to find the cost of 

12 containers of yogurt? 15 containers? n containers? 

Sample answer: Since the cost of one container is $1.28, multiply 

that by 12, 15, and n to obtain the cost of those containers; $15.36; 

$19 .20; $1.28 n 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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7.RP.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Proportional Relationships and 
Equations 

Objective 

Students will learn how to write equations to represent proportional 

relationships. 

Go Online to find teaching notes, T eaching the Mathematical 

Practices, and a sample answer for the Talk About It! question. 

Example 2 Proportional Relationships 
and Equations 

Objective 

Students will write equations to represent proportional relationships. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively Enco urage students 

to make sense of the quantities given in the real-world problem, 

decontextualize them, and represent them symbolically with the 

correct equation. 

6 Attend to Precision As students discuss the Talk About It! 

question, encourage them to explain clearly how they can use 

the equation to determine the cost for 15 gallons of gas. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL How do you know that this relationship is proportional? Sample 

answer: Each gallon of gasoline costs the same amount. 

OL How will you find the constant of proportionality? Sample answer: 

I can write a ratio that compares the cost of the gasoline to the 

number of gallons. 

OL What is the constant of proportionality? 3.89 

BL Use the constant of proportionality to find the number of gallons of 

gasoline used, if the total cost was $54.46. 14 gallons 

SLIDE 3 

AL What is the form of an equation that represents a proportional 

relationship? y = kx 

OL What is the value of k? 3.89 

BL Suppose you were to graph this equation. Describe the graph. 

Name two points that the graph would pass through. Sample 

answer: The graph would be a straight line that passes through the 

origin (0 , 0), and the unit rate (1, 3.89). 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 2, Proportional Relationships and Equations, Slide 3 of 5 

TYPE 

On Slide 2, students enter the missing 

a value to identify the constant of 

proportionality. 

FLASHCARDS 

On Slide 3, students use Flashcards to see 

the steps for writing an equation. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 7.RP.A.2 

Interactive Presentation 

Example 3, Proportional Relationships and Equations, Slide 3 of 5 

TYPE 

On Slide 2, students enter the missing 

a value to identify the constant of 

proportionality. 

DRAG & DROP 

On Slide 3, students drag to match 

equations with steps in solving a problem. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Proportional Relationships 
and Equations 

Objective 

Students will write equations for proportional relationships to find a 

missing value. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively Enc ourage students to 

make sense of the quantities given in the problem, decontextualize 

them, and represent them symbolically with the correct equation. 

6 Attend to Precision Students should be able to clearly explain 

how they can use the equation to find the length of the side of 

the square with the given perimeter, as they respond to the Talk 

about It! question. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL How many sides does a square have? What do you know about 

the lengths of the sides of a square? 4 sides; They are all of equal 

length. 

OL What is the ratio of perimeter to side length? What does this 

number represent? 4 : 1; This number is the constant of 

proportionality . 

BL Would the constant of proportionality change if the length of one 

side of the square was 20 inches? Explain. no; Sample answer: The 

perimeter would now be 80 inches, and the ratio of 80 to 20 would 

still remain 4. 

SLIDE 3 

AL What is the form of the equation for a proportional relationship? 

y = kx 

OL What does x represent in the context of the problem? 

the length of the side, in inches 

OL What does y represent in the context of the problem? 

the perimeter, in inches 

BL What is the perimeter of square with a side length of 4.5 inches? 

18 inches 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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7.RP.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Running 

Objective 

Students will come up with their own strategy to solve an application 

problem involving running. 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them, 

4 M odel with Mathematics Students will be presented with a task. 

They will first seek to understand the task, and then determine 

possible entry points to solving it. As students come up with their 

own strategies, they may propose mathematical models to aid them. 

As they work to solve the problem, encourage them to evaluate their 

model and/or progress, and change directions, if necessary. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others As students respond to the Write About It! prompt, 

have them make sure their argument uses correct mathematical 

reasoning. If you choose to have them share their responses 

with others, encourage the listeners to ask clarifying questions 

to verify that the reasoning is correct. 

MPMP

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

the task, or have a volunteer read it aloud. Then allow students the time 

to mak e sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them on a 

particular strategy, encourage them to use their own strategies to solve the 

problem and to evaluate their progress along the way. They may or may not 

find that they need to change direction or try out several strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustration, or disengagement, intervene to encourage 

them to think of alternate approaches to the problem. Some sample 

questions are shown. 

• What is the unit rate? 

• How many miles can Hugo run in 90 minutes? 

Write About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

Interactive Presentation 

Apply, Running 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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3 REFLECT AND PRACTICE 7.RP.A.2

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Foldables 

Have students update their Foldables based on what they learned in this 

lesson. For this lesson, students could add examples of proportional and 

nonproportional relationships expressed as equations. You may wish 

to have students share their Foldables with a partner to compare the 

information they recorded, discussing and resolving any differences. 

Essential Question Follow-Up 

What does it mean for two quantities to be in a proportional 

relationship ? 

In this lesson, students learned how to represent proportional 

relationships by equations. Encourage them to discuss with a partner why 

an equation such as y = 2x indicates a proportional relationship, and why 

an equation such as y = 2x + 3 indicates a nonproportional relationship. 

Exit Ticket 

Refer to the Exit Ticket slide. The distance traveled by another elevator 

is given by the equation y = 5x where x is the number of hours. What is 

the constant of proportionality? Explain the meaning of the constant of 

proportionality. 5; Sample answer: The constant of proportionality is the 

speed the elevator travels in miles per hour . So, the elevator travels at a 

speed of 5 miles per hour. 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, 

THEN assign: 

• Practice, Exercises 1–9 odd, 10–13 

• Extension: Hooke’s Law 

• Proportions 

BL 

IF students score 66–89% on the Checks, 

THEN assign: 

• Practice, Exercises 1–6, 9 

• Extension: Hooke’s Law 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1–3 

• Ratios and Unit Rates 

OL 

IF students score 65% or below on the Checks, 

THEN assign: 

• Remediation: Review Resources 

• Take Another Look 

• Ratios and Unit Rates 

AL 
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7.RP.A.2

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive Student 

Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Assignments 

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T opic Exercises 

2 identify the constant of proportionality in equations 1, 2 

2 write equations to represent proportional relationships 3, 4 

2 write equations for proportional relationships to find a

missing value 

5, 6 

2 extend concepts learned in class to apply them in new

contexts 

7 

3 solve application problems involving proportional

relationships and equations 

8, 9 

3 higher-order and critical thinking skills 10–13 

Common Misconception 

Students may incorrectly write an equation in the form x = ky or 
_ 1 _ y = x rather than y = kx. After students calculate the constant of 
k 

proportionality and write the equation, encourage them to check their 

work by substituting the known values into the equation. In Exercise 3, 
_ 2 _ students may write the incorrect equation y = x. Students can test this 
3 

equation by substituting 3 for x and 4.5 for y based on the information 
2 __ given in the question. This results in the equation 4.5 ≠ (3) or 4.5 ≠ 2. 
3 

Because the simplified equation is not true, the original equation must 

be incorrect. 
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3 REFLECT AND PRACTICE 7.RP.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them 

In E xercise 11, students need to make sense of the problem by 

understanding what it means to be proportional. 

3 Construct Viable Arguments and Critique the Reasoning of 

Others In Exercise 12, students need to determine the truth of a 

statement, and use a counterexample to justify their reasoning if the 

statement is false. 

In Exercise 13, students must justify their reasoning as they calculate 

a constant of proportionality and find the number of gallons of water 

needed. 

MPMP

Collaborative Practice 

Have students work in pairs or small groups to complete the following 

e xercises. 

Explore the truth of statements created by others. 

Use with Exercise 8–9 Have students work in pairs. After completing the 

application problems, have students write two true statements and one 

false statement about each situation. An example of a true statement for 

Exercise 8 might be “At this rate, Roman can type 6 pages in 2 hours.” 

An example of a false statement might be “At this rate, Roman can type 

9 pages in 2.5 hours.” Have them trade statements with another pair or 

group. Each pair identifies which statements are true and which are false. 

Have them discuss and resolve any differences. 

Clearly explain your strategy. 

Use with Exercise 13 Have students work in pairs. Give students 1–2 

minutes to individually consider the problem and formulate their strategy. 

Then ask them to clearly explain to their partner their strategy for how 

they would find the number of gallons of water needed, without actually 

solving the problem. Have each student use their partner’s strategy 

to solve the problem. Have them compare and contrast strategies to 

determine if one or both strategies were viable, and discuss and resolve 

any differences. 
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Lesson 1-6 

Solve Problems Involving Proportional Relationships 
7.RP.A.2, 7.RP.A.3 

LESSON GOAL 

Students will solve problems involving proportional relationships. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Learn: Proportions 

Example 1: Solve Problems Involving Proportional Relationships 

Example 2: Solve Problems Involving Proportional Relationships 

Apply: Blood Drives 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress of the Checks after each example 

to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Extension: Solve Proportions Involving 

Two-Step Equations 
● ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 6 of the Language Development 

Handbook to help your students build 

mathematical language related to solving 

problems involving proportional relationships. 

ELL You can use the tips and suggestions on 

page T6 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 
45 min 1 day 

Focus 
Domain: Ratios and Proportional Relationships 

Major Cluster(s): In this lesson, students address major cluster 7. RP.A 

by solving problems involving proportional relationships. 

Standards for Mathematical Content: 7. RP.A.2, 7.RP.A.3 

Standards for Mathematical Practice: MP 1, MP2, MP3, MP4, 

MP5, MP6 

Coherence 

Vertical Alignment 

Previous

Students wrote equations to represent proportional relationships. 

7 .RP.A.2, 7.RP.A.2.B, 7.RP.A.2.C 

Now

Students solve problems involving proportional relationships. 

7.RP.A.2, 7.RP.A.3 

Next

Students will use proportional relationships to solve percent problems. 

7.RP.A.3 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students expand their 

understanding of proportional relationships by writing and solving 

problems involving proportional relationships. They build fluency by 

representing a relationship using a proportion, and then solving the 

problem. They apply their understanding of proportions to solve real- 

world problems. 

Mathematical Background 
A proportion is an equation stating that two ratios are equivalent. If two 

quantities are in a proportional relationship, you can write and use a 

proportion to find missing values. Suppose a recipe calls for 3 cups of 

flour for every 2 cups of sugar. You have 4 cups of sugar. You can use the 
3 __ _ f _ proportion = to find the number of cups of flour f needed for 4 cups 
2 4 

of sugar. You can solve the proportion for f by using ratio reasoning. 

Because 2 × 2 = 4, multiply 3 by 2 to find f, which is 6. So, 6 cups of 

flour are needed. 
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1 LAUNCH 7.RP.A.2, 7.RP.A.3 

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 1 

What Vocabulary Will You Learn? 

Warm Up 

Prerequisite Skills 

The Warm-Up exercises address the following prerequisite skill for this 

lesson: 

• finding equivalent ratios (Exercises 1–5) 

Answers 

1. 2 5. Julie; Sample answer: Both the numerator 
_ 12 _ and denominator in the ratio can be 2. 20 18 

2 __ divided by the same number, 6, to obtain . 
3. 9 3 

There is no one number that can be divided 
4. 36 4 __ into both 12 and 18 to obtain . 

9 

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about using information from an 

infographic on the Golden Ratio to find forearm length. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer 

read aloud How can I meet these standards? and How can I use these 

practices?, and connect these to the standards. 

What Vocabulary Will You Learn? 
Use the following question to engage students and facilitate a class 

discussion. 

Ask: 

• What other term have you learned in this module that might relate 

to the term proportion? What does that term mean? Sample answer: 

proportional; T wo quantities are proportional if they vary and have a 

constant ratio between them. 
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7.RP.A.2, 7.RP.A.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Proportions 

Objective 

Students will understand how to make a table, use a graph, or write an 

equation to solve problems involving proportional relationships. 

Teaching the Mathematical Practices 

6 Attend to Precision A s students discuss the Talk About It! 

question on Slide 3, encourage them to use clear and precise 

mathematical language in order to accurately explain how each 

representation shows the unit rate. 

MPMP

Teaching Notes 

SLIDES 1–2 

Students also learned how to write an equation, in the form y = kx, 

to represent a proportional relationship where k is the constant of 

proportionality (unit rate). In this lesson, students will learn about another 

equation they can write to represent proportional relationships. This type of 

equation is called a proportion and it states that two ratios are equivalent. 

3 __ 6 __ Ask students to study the proportion = . Ask them to explain how they 
4 8 

_ 6 _ 3 __ know that is equal to . They should notice that by multiplying both the 
8 4 

3 __ numerator 3 and the denominator 4 of the ratio by 2, they obtain the 
4 

_ 6 _ ratio . Because they multiplied both quantities by the same number, the 
8 

_ 3 _ ratio was maintained. 
4 

Have students study the multiple representations table to look for 

correspondences between each representation (words, ratio table, 
3 __ graph, and example) using the equation y = x. Have them explain how 
4 

each representation is a valid method for finding the number of cups of 

milk needed if 3 cups of flour are used in the recipe. 

Go Online to find the T alk About It! question to promote 

mathematical discourse. 

DIFFERENTIATE 

Enrichment Activity BL 

To further students’ understanding of proportions, ask them to work 

with a partner to determine how they can write a proportion and use it 

to find the number of cups of milk needed if 3 cups of flour are used. 

Then have them share their proportions and methods with another pair 

of students or the entire class. A sample method is shown. 

3 __ _ m _ 
= Write a proportion. 

4 3 

3 __ _ m _ 3 ( Multiply each side by 3 to find m. 
4 ) =

3 

_ 9 _ 
= m Simplify. 

4 

_ 1 _ _ 1 _ 2 = m Simplify. 2 cups of milk are needed. 
4 4 

Interactive Presentation 

Learn, Proportions, Slide 2 of 3 

FLASHCARDS 

On Slide 2, students use Flashcards to 

learn how to solve a problem using 

multiple representations. 
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2 EXPLORE AND DEVELOP 7.RP.A.2, 7.RP.A.3 

Interactive Presentation 

Example 1, Solve Problems Involving Proportional Relationships, Slide 2 of 6 

CLICK 

On Slide 2, students move through slides 

to see how a table can be used. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Solve Problems Involving 
Proportional Relationships 

Objective 

Students will solve problems involving proportional relationships using a 

table, a graph, or an equation. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively, 5 Use Appropriate Tools 

S trategically Encourage students to analyze each representation 

of the proportional relationship and reason how each illustrates the 

unit rate. Have them explain how accurate using the graph is when 

finding the desired coordinates. 

6 Attend to Precision As students discuss the Talk About It! 

question, encourage them to pay careful attention to the scale. 

MPMP

Questions for Mathematical Discourse 

SLIDE 2 

AL What is the greatest factor 20 and 160 have in common? 20 

OL How is the unit rate represented in the table? What does the unit 

rate mean? By scaling back to 8 people per minute, the unit rate is 

found to be 8 people per minute. This means that when 8 people 

are in line, the e xpected wait time is 1 minute. 

OL Is there a way to solve the problem without scaling backward 

first? What is the advantage to scaling backward first? yes; Sample 

answer: Scale from 160 to 240 by multiplying by 1.5. Scaling 

backward helps to find the unit rate. Knowing the unit rate means 

you can solve other problems, other than this one. 

BL Why is 30 minutes the expected wait time and not the actual wait 

time? Sample answer: The unit rate of 8 people per minute is 

assuming the ratio of people to wait time is constant. In real life, 

the wait times may vary . 

SLIDE 3 

AL What do the points (0, 0) and (20, 160) represent? The point (0,0) 

represents a wait time of 0 minutes when 0 people are in line. 

The point (20 , 160) represents a wait time of 20 minutes when 

160 people are in line. 

OL How do you know the point (30, 240) will lie on the same line as 

(0, 0) and (20, 160)? Sample answer: Because the relationship is 

proportional, the graph that represents the relationship is a straight 

line. The relationship between the x-values and y-values will always 

be constant. 

BL How can you use the graph to estimate the number of people in 

line when the wait time is 15 minutes? Sample answer: I can find 

the corresponding y-value when the x-value is 15. 120 people 

(continued on next page) 

50 Module 1 • Proportional Relationships 

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page0118.xhtml


7.RP.A.2, 7.RP.A.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Solve Problems Involving 
Proportional Relationships (continued) 

Teaching Notes 

Another way to solve problems involving proportional relationships is to 

use cross products. Y ou may or may not choose to show this method to 

students. While using cross products may be more efficient, it does not 

convey the meaningful quantities in relation to the context of the problem. 

3 __ _ 6 _ In the proportion, the ratios and are equivalent. The process of setting 
4 8 

them equal to each other creates a proportion. The cross products of 

3 × 8 and 4 × 6 are both 24, so the cross products are equal. This is one 

way to show a proportion. This method, however, does not fully explain 

why the ratios are equivalent or that the equivalent ratios were maintained. 

Questions for Mathematical Discourse 
SLIDE 4 

AL What does the variable k represent? Why is it a variable and not 

a known number? Sample answer: k represents the constant of 

proportionality , or unit rate, of people per minute. It is a variable 

because we do not know its value. 

OL After solving for k, how can you check your work? Sample answer: 

I can create a table of values to determine if the number of people 

in line is 8 times the number of minutes waited. 

OL Describe an advantage of using an equation. Sample answer: By 

writing an equation, I can use it to find other values, not just the 

one ask ed for in this Example. 

BL Suppose a classmate wrote the equation 20 = k(160). Is this a 

correct equation? Explain. no; Sample answer: The unit rate k is 

the number of people per minute. If k is the coefficient of 160 , 

then it is saying that the wait time is 160 minutes. 

Go Online 

• Find additional teaching notes, Teaching the Mathematical Practices, 

and the Talk About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 1, Solve Problems Involving Proportional Relationships, Slide 4 of 6 

CLICK 

On Slide 4, students move through the 

slides to see how to use an equation. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 7.RP.A.2, 7.RP.A.3 

Interactive Presentation 

Example 2, Solve Problems Involving Proportional Relationships, Slide 2 of 5 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Solve Problems Involving 
Proportional Relationships 

Objective 

Students will choose a strategy for solving a problem involving a 

proportional relationship , such as writing an equation. 

Questions for Mathematical Discourse 
SLIDE 2 

AL In the equation y = kx, what does the variable y represent? x? 

y represents the rise in temperature; x represents the number 

of hours 

OL What is the constant of proportionality, or unit rate? 3 degrees 

per hour 

OL How can you use a different representation to check your answer? 

Sample answer: I can create a table of equivalent ratios and scale 

backward to determine the number of degrees per hour . 

_ 1 _ BL A classmate found the constant of proportionality to be . What 
3 

was the likely error? Sample answer: The classmate confused 

the dependent and independent variables. Time is the 

independent variable. 

SLIDE 3 

AL In the equation y = kx, what does the variable k represent? 

the constant of proportionality, 3 

OL How can you check your answer? Sample answer: I can multiply the 

_ 1 _ unit rate, 3, by the number of hours, 4 , to determine the number 
3 

of degrees, 13. 

_ 1 _ _ 1 _ OL Why is 4 equal to 4 hours and 20 minutes? of an hour, or 
3 3 

60 minutes, is 20 minutes 

BL Choose a strategy to find the number of degrees the expected 

outside temperature will have risen after 5 hours. Explain. 

Sample answer: I chose the equation because I already know the 

value of k, which is 3; y = 3 ;x  when x = 5, y = 3(5), or 15. The 

temperature is e xpected to rise an additional 15°F after 5 hours. 

BL Will the temperature always continue to rise at this rate? Explain. 

no; Sample answer: Temperatures fluctuate throughout the day 

due to changes in weather patterns and time of day or night. 

Go Online 

• Find additional teaching notes, Teaching the Mathematical Practices, 

and the Talk About It! question to promote mathematical discourse. 

• View performance reports of the checks. 

• Assign or present an Extra Example. 
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7.RP.A.2, 7.RP.A.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Blood Drives 

Objective 

Students will come up with their own strategy to solve an application 

problem involving blood drives. 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them, 

4 M odel with Mathematics Students will be presented with a task. 

They will first seek to understand the task, and then determine 

possible entry points to solving it. As students come up with their 

own strategies, they may propose mathematical models to aid them. 

As they work to solve the problem, encourage them to evaluate their 

model and/or progress, and change directions, if necessary. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others As students respond to the Write About It! prompt, 

have them make sure their argument uses correct mathematical 

reasoning. If you choose to have them share their responses 

with others, encourage the listeners to ask clarifying questions 

to verify that the reasoning is correct. 

MPMP

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

t he task, or have a volunteer read it aloud. Then allow students the time 

to make sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them 

on a particular strategy, encourage them to use their own strategies to 

solve the problem and to evaluate their progress along the way. They 

may or may not find that they need to change direction or try out several 

strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustration, or disengagement, intervene to encourage 

them to think of alternate approaches to the problem. Some sample 

questions are shown. 

• What is the ratio of Type O donors to the total donors? 

• What is the unit rate of total donors per Type O donor? 

• How can you set up a table or equation to solve the problem? 

Write About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

Interactive Presentation 

Apply, Blood Drives 

WATCH 

Students watch an animation that 

illustrates the problem they are about 

to solve. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

Lesson 1-6 • Solve Problems Involving Proportional Relationships 53 

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page0121.xhtml


3 REFLECT AND PRACTICE 7.RP.A.2, 7.RP.A.3 

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Exit Ticket 

Refer to the Exit Ticket slide. Explain how to determine the length of a 

woman’s hand if her forearm is 17 centimeters long. 

Sample answer: Find the unit rate using the Golden Ratio. The Golden 

human forearm length _________________ 1 _ . _ 6 _ 18 _ R atio is ≈ . So, the unit rate is 1.618. Solve the 
human hand length 1 

equation 17 = 1.618 .x  

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, 

THEN assign: 

• Practice, Exercises 1–11 odd, 12–15 

• Extension: Solve Proportions Involving Two-Step Equations 

• Proportions 

BL 

IF students score 66–89% on the Checks, 

THEN assign: 

• Practice, Exercises 4–7, 11, 12, 14 

• Extension: Solve Proportions Involving Two-Step Equations 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1 and 2 

• Ratios and Unit Rates 

OL 

IF students score 65% or below on the Checks, 

THEN assign: 

• Remediation: Review Resources 

• Ratios and Unit Rates 

AL 
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7.RP.A.2, 7.RP.A.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive Student 

Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Assignments 

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T opic Exercises 

2 solve problems involving proportional relationships

using any strategy 

1–4 

2 extend concepts learned in class to apply them in new

contexts 

5, 6 

3 solve application problems involving proportional

relationships 

7, 8 

3 higher-order and critical thinking skills 9–12 

Common Misconception 

Students may incorrectly think of unit rate as an additive relationship. 

For e xample, in Exercise 6, students may assume that Tanya has typed 

1.5 more pages than Ingrid at all stages. Students may think, then, that 

Tanya will have typed 12.5 pages in the same amount of time that Ingrid 

typed 11  pages. Encourage students to use a method learned earlier in 

the module, such as double number lines, bar diagrams, or ratio tables, 

to check their work . 
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3 REFLECT AND PRACTICE 7.RP.A.2, 7.RP.A.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them 

In E xercise 9, students will need to identify important information, 

find the area of the fence, and determine how many gallons of 

paint are needed. 

3 Construct Viable Arguments and Critique the Reasoning of 

Others In Exercise 10, students analyze a student sʼ  solution in 

order to both diagnose and correct the error. 

6 Attend to Precision In Exercise 12, students use clear and 

precise mathematical language to explain when it is more 

beneficial to use one method over another. 

MPMP

Collaborative Practice 

Have students work in pairs or small groups to complete the following 

e xercises. 

Interview a student. 

Use with Exercises 7–8 Have pairs of students interview each other as 

they complete these application problems. Students take turns being the 

interviewer and interviewee for each problem. Interview questions should 

include asking the interviewee to think aloud through their solution 

process. An example of a good interview question for Exercise 7 might be 

“What is the ratio of adults to total number of people?” 

Solve the problem another way. 

Use with Exercise 9 Have students work in groups of 3–4. After 

completing Exercise 9, have one student from each group rotate to form 

a different group of students. Each student should share the solution 

method they previously used. Have students compare and contrast the 

different methods, and determine if each method is viable. If the methods 

were the same, have them brainstorm another way to solve the problem. 

Have one group present two viable solution methods to the class and 

explain why each method is a correct method. 
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Module 1 • Proportional Relationships 

Review 

ELL A completed Foldable for this module should include examples of 

proportional relationships written as tables, graphs, and equations. Have 

students share their completed Foldables with a partner, comparing the 

similarities and differences in the examples recorded. Students can use 

their completed Foldables to study for the module assessment. 

Rate Yourself! 

Have students return to the Module Opener to rate their understanding 

of the concepts presented in this module. They should see that their 

knowledge and skills have increased. After completing the chart, have 

them respond to the prompts in their Interactive Student Edition and share 

their responses with a partner. 

Review and Assessment Options 

The following online review and assessment resources are available 

for you to assign to your students. These resources include technology- 

enhanced questions that are auto-scored, as well as essay questions. 

Review Resources 

Vocabulary Activity 

Module R eview 

Assessment Resources 

Put It All Together 1: Lessons 1-3 through 1-5 

Put It All T ogether 2: Lesson 1-6 

Vocabulary Test 

AL Module Test Form B 

OL Module Test Form A 

BL Module Test Form C 

Performance Task* 

*The module-level performance task is available online as a printable and editable 

document. A scoring rubric is included. 

LearnSmart Use LearnSmart as part of your test preparation plan 

to measure student topic retention. You can create a student assignment 

in LearnSmart for additional practice with these topics for Ratios and 

Proportional Relationships. 

• Unit Rate 

• Proportional Relationships 

• Equations of Proportional Relationships 

• Applications of Proportional Relationships 
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Essential Question 

ELL Have students complete the graphic organizer to organize their 

thoughts related to the Essential Question. You may wish to have students 

work in pairs or groups to answer the Essential Question, or facilitate a 

whole class discussion. You may wish to have students watch the Launch 

the Module video again in which the module Essential Question was first 

presented. 

What does it mean for two quantities to be in a proportional 

relationship? See students’ graphic organizers. 
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Test Practice 
You can use these pages to help your students review module content 

and prepare for online assessments. Exercises 1–10 mirror the types of 

questions your students will see on the online assessments. 

Question Type Description Exercise(s) 

Multiple Choice Students select one correct answer. 1 

Multiselect Multiple answers may be correct. 

Students must select all correct 

answers. 

3, 7 

Equation Editor Students use an online equation 

editor to construct their response, 

often using math notation and 

symbols. 

9, 10 

Table Item Students complete a table by

entering in the correct values. 

6 

Grid Students create a graph on an

online coordinate plane. 

8 

Open Response Students construct their own

response in the area provided. 

2, 4, 5 

To ensure that students understand the standards, check students’ 

success on individual exercises. 

Standard(s) Lesson(s) Exercise(s) 

7.RP.A.1 1-1 1, 2 

7 .RP.A.2 1-2, 1-3, 1-4, 1-5, 1-6 5–10 

7.RP.A.2.A 1-3, 1-4 5–8 

7.RP.A.2.B 1-3, 1-4, 1-5 5–9 

7.RP.A.2.C 1-5 9 

7.RP.A.2.D 1-4 7, 8 

7.RP.A.3 1-6 10 
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Module 2 

Solve Percent Problems 

Module Goal 

Solve multi-step percent problems. 

Focus 

Doma n:i  Ratios and Proportional Relationships 

Ma orj  Clu ster(s): 7.RP.A Analyze proportional relationships and use 

them to solve real-world and mathematical problems. 

7.EE.A Use properties of operations to generate equivalent expressions. 

Standards for Mathemat cali  C ontent: 

7.RP.A.3 Use p roportional relationships to solve multistep ratio 

and percent problems. Examples: simple interest, tax, markups and 

markdowns, gratuities and commissions, fees, percent increase and 

decrease, percent error. 

7.EE.A.2 Understand that rewriting an expression in different forms in a 

problem context can shed light on the problem and how the quantities in 

it are related. Also addresses 7.EE.B.3. 

Standards for Mathemat cali  Prac t ce:i  MP1, MP2, MP3, MP4, MP5, 

MP6, MP7 

Be Sure to Cover 

Students need to have a thorough understanding of the prerequisite skills 

required for this module. 

• operations with decimals and percents 

• finding the percent of a number 

• finding the whole, given the part and the percent 

Use the Module Pretest to diagnose readiness. You may wish to spend 

more time on the Warm Up for each lesson to fully review these concepts. 

Coherence 

Vertical Alignment 

Previous

Students used ratio and rate reasoning to find the percent of a number, and 

to find the whole, given the part and the percent. 

6.RP.A.3 

Now

Students solve multi-step ratio and percent problems. 

7.RP.A.3, 7.EE.A.2 

Next

Students will use ratios to find the probability of an event occurring. 

7.SP.C.7 

R gori  

The Three Pillars of Rigor 

In this module, students draw on their understanding of proportional 

relationships to build fluency with using ratio reasoning and properties 

of operations to solve algebraic equations involving percents. They apply 

their fluency to solve multi-step ratio and percent problems. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

EXPLORE LEARN EXAMPLE & PRACTICE 

Suggested Pac ngi  

Lesson Standards 45-m ni  classes 90-m ni  classes 

Module Pretest and Launch the Module V deoi 1

2-1 P ercent of Change 7.RP.A.3, Also addresses 7.EE.B.3 1 0.5 

2-2 Tax 7.RP.A.3, 7.EE.A.2, Also addresses 7.EE.B.3 1 0.5 

2-3 Tips and Markups 7.RP.A.3, 7.EE.A.2, Also addresses 7.EE.B.3 1 0.5 

2-4 Discounts 7.RP.A.3, 7.EE.A.2, Also addresses 7.EE.B.3 1 0.5 

Put It All Together 1: Lessons 2-1 through 2-4 0.5 0.25 

2-5 Interest 7.RP.A.3, Also addresses 7.EE.B.3 1 0.5 

2-6 Commission and Fees 7.RP.A.3, 7.EE.A.2, Also addresses 7.EE.B.3 1 0.5 

2-7 Percent Error 7.RP.A.3, Also addresses 7.EE.B.3 1 0.5 

Put It All Together 2: L essons 2-5 through 2-7 0.5 0.25 

Module Rev ewi 1 0.5 

Module Assessment 1 0.5 

Total Days 11 5.5 
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CHERYL TOBEY 

MATH 
PROBES 

Formative Assessment Math Probe 

Estimate with Percents 

Analyze the Probe 

Review the probe prior to assigning it to your students. 

In this probe, students will determine the best choice for an estimate for each item (without 

calculating), and explain their choices. 

Targeted Concept Determining an estimate involves reasoning about the size of numbers 

and the relationship among the percent, the whole, and the part. 

Targeted Misconceptions 

• Students may apply incorrect reasoning, such as 5.23% of a quantity is about 0.5 or half 

of the quantity. 

• Students may convert a percent to a decimal without understanding that they cannot 

simply just drop the percent symbol. 

• Students may revert to using an algorithm (correctly or incorrectly) to solve the problem. 

Assign the probe before Lesson 1. 

Collect and Assess Student Work 

If the student selects... Then the student likely... 

1. e

2. f

3. f 

Is dividing the larger number by the smaller number without reasoning about the 

size of the percent or the relationship among the percent, the part, and the whole. 

1. d thinks of 5.23% of some quantity as 0.5 or half of the quantity. 

2. d, e, f does not understand that 17.9 is almost 6 times as great as 3.18, therefore the 

percent must be greater than 100. 

3. e incorrectly converts 0.41% to 0.41 instead of 0.0041. 0.41% is less than half of 1%. 

The correct estimate would have to be very large. 

Take Action 

After the Probe Design a plan to address any possible misconceptions. You may wish to 

assign the following resources. 

• Percents 

• Lesson 1, Examples 1–3 

Revisit the probe at the end of the module to be sure your students no longer carry these 

misconceptions. 

Correct Answers: 1. f; 2. b; 3 a. 
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The Ignite! activities, created by Dr. Raj Shah, cultivate curiosity and 

engage and challenge students. Use these open-ended, collaborative 

activities, located online in the module L aunch section, to encourage your 

students to develop a growth mindset towards mathematics and problem 

solving. Use the teacher notes for implementation suggestions and 

support for encouraging productive struggle. 

Essent ali  Quest oni  

At the end of this module, students will complete a graphic organizer to 

help them answer the Essential Question. 

How can percent descr bei  the change of a quant ty?i  See students’ 

graphic organizers. 

What W lli  You Learn? 

Prior to beginning this module, have your students rate their knowledge 

of each item listed. At the end of the module, you will be reminded to 

have your students return to these pages to rate their knowledge again. 

They should see that their knowledge and skills have increased. 

Foldables are three-dimensional graphic organizers that help students 

create study guides for each module. 

Step 1 Have students locate the module Foldable at the back of the 

Interactive Student Edition. They should follow the cutting and assembly 

instructions at the top of the page. 

Step 2 Have students attach their Foldable to the first page of the 

Module Review, by matching up the tabs. Dotted tabs indicate where to 

place the Foldable. Striped tabs indicate where to tape the Foldable. 

When to Use It Students add information to their Foldables as they 

complete selected lessons. Once they’ve completed their Foldable, they 

can use it to help them study for the module assessment. 

Launch the Module 

The Launch the Module video uses the topics of training to run a race 

and sales tax to introduce the idea of percents. Use the video to engage 

students before starting the module. 

Pause and Reflect 

Encourage your students to engage in the habit of reflection. As they 

progress through the module, they will be encouraged to pause and think 

about what they just learned. These moments of reflection are indicated 

by the Pause and Reflect questions that appear in the Interactive Student 

Edition. You may wish to have your students share their responses with a 

partner or use these questions to facilitate a whole-class discussion. 

Interactive Student Presentation 
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What Vocabulary W lli  You Learn? 

ELL As you proceed through the module, introduce each vocabulary 

term using the following routine. Ask the students to say each term aloud 

after you say it. 

Def nei  The percent of change is a ratio, written as a percent, which 

compares the change in quantity to the original amount. 

Example The cost of an item goes from $20 to $25. The amount of 

change is $5, which is 25% of the original amount, $20. So, the percent 

of change is 25%. 

Ask If the cost of an item goes from $30 to $24, what is the percent of 

change? 20% 

Are You Ready? 

Students may need to review the following prerequisite skills to succeed 

in this module. 

• operations with decimals 

• converting percents to decimals 

• converting decimals to percents 

• finding the percent of a number 

• finding the percent, when given the part and the whole 

• finding the whole, when given the part and the percent 

ALEKS is an adaptive, personalized learning environment that identifies 

precisely what each student knows and is ready to learn, ensuring 

student success at all levels. 

You can use the ALEKS pie report to see which students know the 

concepts in the Percents topic – who is ready to learn these concepts 

and who isn’t quite ready to learn them yet – in order to adjust your 

instruction as appropriate. 

M ndseti  Matters 

View Challenges as Opportunities 

Part of cultivating a growth mindset in math involves viewing challenging 

problems or tasks as opportunities to learn and mak e new connections in 

your brain. 

How Can I Apply It? 

Encourage students to embrace challenges by trying problems that are 

thought provoking, such as the Apply Problems and H gher-Orderi  

Th nk ngi i  Problems in the Pract cei  section of each lesson. R emember to 

regularly remind students that each new challenge is an opportunity to 

grow! 
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Lesson 2-1 

Percent of Change 
7.RP.A.3 

LESSON GOAL 

Students will solve problems involving percent of increase and 

percent of decrease. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Percent of Change 

Learn: Percent of Increase 

Example 1: Percent of Increase 

Example 2: Percent of Increase 

Learn: Percent of Decrease 

Example 3: Percent of Decrease 

Apply: Movies 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress of the Checks after each example 

to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Take Another Look ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 7 of the Language Development 

Handbook to help your students build 

mathematical language related to percent of 

change. 

ELL You can use the tips and suggestions on 

page T7 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 
45 min 1 day 

Focus 
Doma n:i  Ratios and Proportional Relationships 

Ma orj  Cluster(s): In this lesson, students address major clusters 7. RP.A 

and 7.EE.B by solving problems involving percent of increase and percent 

of decrease. 

Standards for Mathemat cali  Content: 7. RP.A.3, Also addresses 

7.EE.B.3 

Standards for Mathemat cali  Pract ce:i  MP 1, MP2, MP3, MP4 

Coherence 

Vert cali  Al gnmenti  

Prev ousi

Students solved problems involving proportional relationships. 

7 .RP.A.2 

Now

Students solve problems involving percent of increase and percent of 

decrease. 7.RP .A.3 

Next

Students will solve multi-step ratio and percent problems involving tax. 

7.RP.A.3, 7.EE.A.2 

Rigor 

The Three P llarsi  of R gori  

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Br dgei  In this lesson, students draw on their 

understanding of proportional relationships and percents to build 

fluency with determining the percent of change when a quantity 

either increases or decreases. They apply their understanding of 

percents of change to solve real-world problems. 

Mathematical Background 
A percent of change is a ratio, written as a percent, that compares the 

amount of change in a quantity to the original amount. If the original 

quantity is less than the new quantity, it is a percent of increase. If the 

original quantity is greater than the new quantity, it is a percent of decrease. 
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1 LAUNCH 7.RP.A.3

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Learn? 

Warm Up 

Prerequ s tei i  Sk llsi  

The Warm-Up exercises address the following prerequisite skill for this 

lesson: 

• converting decimals to percents (Exercises 1–5) 

Answers

1. 15% 4. 33%

2. 90% 5. 80%

3. 7%

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about inflation of ticket prices as a 

percent of change. 

Go Onl nei  to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer read 

aloud How can I meet this standard? and How can I use these practices?, 

and connect these to the standards. 

What Vocabulary Will You Learn? 
Use the following questions to engage students and facilitate a class 

discussion. 

Ask:

• How does knowing the meaning of the word change help you 

determine the meaning of percent of change? Sample answer: Change 

means to become different. So , percent of change means the new 

amount is different than the original amount by a certain percent. 

• What does increase mean ? Sample answer: Increase means to become 

greater in amount. 

• What do you think percent of decrease means ? Sample answer: 

Decrease means to become lesser in amount. So, percent of decrease 

means the new amount is less that the original amount by a certain 

percent. 
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2 EXPLORE AND DEVELOP 7.RP.A.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Percent of Change 

Ob ect vej i  

Students will use bar diagrams to explore percent of change. 

Ideas for Use 

Recommended Use Pr esent the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the Talk 

About It! questions. Monitor student progress during the activity. Upon 

completion of the Explore activity, have student volunteers share their 

responses to the Inquiry Question. 

What if my students don’t have devices? You may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of Act v tyi i  

Students will be presented with two real-world percent of change 

problems. Throughout this activity , students will use bar diagrams and 

sliders to represent and solve the problems. 

Inqu ryi  Quest oni  

How can you use a percent to describe a change when a quantity 

increases or decreases ? Sample answer: I can use a percent to compare 

the increase or decrease to the value of the original quantity . 

Go Onl nei  to find additional teaching notes and sample answers 

for the T alk About It! questions. A sample response for the Talk About It! 

question on Slide 3 is shown. 

Talk About It! 

SLIDE 3 

Mathemat cali  D scoursei  

You know the price increased by $16. How can you use the bar diagram 

to find the percent that corresponds to $16? Sample answer: I can split 

the bar diagram into 5 equal parts, with each part representing $16. 

(continued on ne xt page) 

Interactive Presentation 

Explore, Slide 1 of 10 

Explore, Slide 5 of 10 

TYPE

On Slide 2, students type to specify by how much a price 

a increases. 

TYPE

On Slide 4, students type to indicate a percent increase. 

a

CLICK

On Slide 5, students select values to interpret the bar diagram. 
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2 EXPLORE AND DEVELOP 7.RP.A.3 

Interactive Presentation 

Explore, Slide 8 of 10 

TYPE

On Slide 6, students type to indicate by how much a price 

a decreases. 

CLICK

On Slide 9, students select to divide a bar diagram into sections 

and show a decrease in price. 

TYPE

On Slide 10, students respond to the Inquiry Question and view a 

a sample answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Percent of Change (cont n ed)i u  

Teach ngi  the Mathemat cali  Pract cesi  

2 Reason Abstractly and Quantitatively Enc ourage students to 

make sense of the quantities given in each situation, and how a 

bar diagram can represent them and be used to find the missing 

quantity. Students should understand why the bar diagrams are 

divided into the number of sections indicated in the Explore. 

Go Onl nei  to find additional teaching notes and sample answers 

for the Talk About It! questions. A sample response for the Talk About It! 

question on Slide 7 is shown. 

Talk About It! 

SLIDE 7 

Mathemat cali  D scoursei  

You know the price decreased by $15. How can you use the bar diagram 

to find the percent that corresponds to $15? Sample answer: I can split 

the bar diagram into 4 equal parts, with each part representing $15. 

MPMP
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7.RP.A.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Percent of Increase 

Ob ect vej i  

Students will understand how percent of change (increase) compares the 

change in quantity to the original amount. 

Teach ngi  the Mathemat cali  Pract cesi  

2 Reason Abstractly and Quantitatively A s students discuss the 

Talk About It! question, encourage them to make sense of the two 

quantities. If the quantities have different units, for example dollars 

and cents, you cannot subtract them to find the amount of change. 

Teach ngi  Notes 
SLIDE 1 

Be sure students understand that the percent of increase compares 

the amount of increase to the original amount. Some students may 

incorrectly compare the amount of increase to the new amount. Point out 

that the percent of change ratio compares the amount of increase, $9, to 

the original amount, $36. 

Talk About It! 
SLIDE 2 

Mathemat cali  D scoursei  

When finding percent of change, why is it important that the two 

quantities have the same unit of measure? Sample answer: When 

determining how much the quantity increased by , you need to use 

subtraction. You cannot subtract values that have different units of 

measure. 

(continued on next page) 

MPMP

DIFFERENTIATE

Reteach ngi  Act v tyi i  AL 

If students are struggling to understand how to find the percent of 

change, have them first focus on finding the amount of change. In 

each of the following exercises, have students identify the amount of 

change and then identify if the change is an increase or decrease. 

1. The price of a keyboard changed from $15 to $18. $3; increase 

2. Eliza ran 45 minutes yesterday and 53 minutes today. 8 minutes; 

increase 

3. It rained 0.4 inch last week and 0.1 inch this week. 0.3 inch; decrease 

4. Student enrollment this year is 12,500. Student enrollment next year 

is expected to be 13,200. 700; increase 

Interactive Presentation 

Learn, Percent of Increase, Slide 1 of 2 

CLICK

On Slide 1, students move through the 

slides to see how to use bar diagrams to 

find the percent of increase. 
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2 EXPLORE AND DEVELOP 7.RP.A.3 

Interactive Presentation 

Example 1, Percent of Increase, Slide 2 of 5 

CLICK 

On Slide 2, students move through the 

slides to use a bar diagram to find the 

percent of increase. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Percent of Increase 

Ob ect vej i  

Students will find the percent of increase in a real-world context. 

Teach ngi  the Mathemat cali  Pract cesi  

2 Reason Abstractly and Quantitatively Enc ourage students 

to make sense of the quantities given in the Example, and to 

understand how a bar diagram or equivalent ratios can be used 

to represent the amount of increase and the percent of increase. 

Students should understand that the new amount, 780, is 120% 

of the original amount, but that the number of students increased 

by 20%. 

As students discuss the Talk About It! question on Slide 3, 

encourage them to reason about the quantities given, so they 

can determine which value represents the whole. 

MPMP

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 2 

AL Does 100% represent the original number of students, 650, or the 

new number of students, 780? the original number of students, 650 

AL Why does this situation represent a percent increase? The number 

of students increased. 

OL How do you know how many sections into which to divide the bar 

diagram? Sample answer: The amount of increase is 130, which 

_ 1 _ is of the original amount 650. So, you need to divide the bar 
5 

diagram into 5 sections. 

BL In order for the percent of increase to be 10%, by what amount 

would the number of students have to increase? 65 

BL Suppose the number of students increased at a constant rate 

over the five years. Explain why the percent of increase for each 

year is not 20 ÷ 5, or 4%. If the rate is constant, then the number 

of students increased by 130 ÷ 5, or 26 students per year . The 

original amount, then, would change for each year. 

(continued on next page) 
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7.RP.A.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Percent of Increase 
(cont n ed)i u

Quest onsi  for Mathemat cali  D scoursei  

SLIDE 3 

AL Which value represents the part? the amount of increase, 130 

OL How is the amount of increase used to find the percent of 

increase? Sample answer: The amount of increase is the part and 

the original amount is the whole. Divide the amount of increase by 

the original amount to find the percent of increase. 

BL What is the percent of increase if the original amount is 650, but the 

new amount is 845? 30% 

Go Onl nei  

• Find additional teaching notes, discussion questions, and the Talk 

About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

DIFFERENTIATE 

Language Development Act v tyi i  ELL 

In Example 1, some students may confuse the following two concepts. 

• The new enrollment, 780, is 120% of the original enrollment. 

• The enrollment increased by 20%. 

They may incorrectly say that the new enrollment is 20% of the 

original enrollment, or that the enrollment increased by 120%. 

Have students work with a partner to study the vocabulary  used in 

each sentence and use reasoning to determine when to use 120% 

and when to use 20%. If the percent of increase is 20%, then the 

enrollment increased by that same percent, 20%. However, the 

new enrollment is not 20% of the original enrollment. If it was, the 

enrollment would not have increased. The nature of the enrollment 

increasing means that the new enrollment is greater than 100% of the 

original enrollment. 

You may wish to provide students with sentence frames that they can 

use when describing percent of increase, such as the ones below. 

The new [amount] is _____% of the original [amount]. 

The [amount] increased by _____%. 

Interactive Presentation 

Example 1, Percent of Increase, Slide 3 of 5 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 7.RP.A.3 

Interactive Presentation 

Example 2, Percent of Increase, Slide 2 of 4 

CLICK 

On slide 2, students move through the 

slides to use ratio reasoning to find the 

percent of increase. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Percent of Increase 

Ob ect vej i  

Students will find the percent of increase in a real-world context. 

Quest onsi  for Mathemat cali  D scoursei  

SLIDE 2 

AL How do you find the amount of increase? Subtract the original 

amount from the new amount. 

OL Why is the percent of increase greater than 100? Sample answer: 

Because the price of a gallon of gas increases by an amount that is 

greater than the original amount, the part is greater than the whole 

and the percent of increase will be greater than 100%. 

BL Suppose the new price for a gallon of gas is $2.90. Would the percent 

of increase still be greater than 100%? Explain. no; Sample answer: 

If the new price is $2.90 and the original price is $1.50 , the amount 

of increase is $1.40. Because $1.40 is less than $1.50, the percent of 

increase would be less than 100%. 

Go Onl nei  

• Find additional teaching notes, Teaching the Mathematical Practices, 

and the Talk About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

DIFFERENTIATE 

Language Development Act v tyi i  ELL 

Some students may confuse the percent of increase (120%) in Example 2 

with the percent of increase in Example 1 (20%). 

• Example 1: The new enrollment is 120% of the original enrollment. 

The enrollment increased by 20%. 

• Example 2: The price per gallon of gas increased by 120%. 

Without taking into context the language, a student may incorrectly 

think the percents of increase are the same because they see 120% 

in each Example. Have students complete a table like the one shown. 

While the percent in the last cell, 220%, is not presented in Example 2, 

have students use reasoning to generate it and provide an explanation 

defending the percent they chose. A sample explanation is shown. 

Example 1 Example 2 

Percent of Increase “increased by ____%” 20% 120% 

The new amount is ____% of the original 

amount. 
120% 220% 

In Example 2, the percent of increase is 120%. The new amount, $3.30, 

is more than twice the original amount, $1.50. For an amount to be 

twice its original amount, the percent of increase is 200%. So, the 

percent of increase must be greater than 200%. 
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7.RP.A.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Percent of Decrease 

Ob ect vej i  

Students will understand how percent of change (decrease) compares the 

change in quantity to the original amount. 

Teach ngi  the Mathemat cali  Pract cesi  

2 Reason Abstractly and Quantitatively A s students discuss the 

Talk About It! question, encourage them to attend to the meaning 

of the quantities given in the problem. Students should understand 

that Jordan’s new time is 80% of his original time, but that his time 

decreased by 20%. 

MPMP

Talk About It! 
SLIDE 2 

Mathemat cali  D scoursei  

The percent of decrease is 20%. Explain why it is not 80%. Sample 

answer: T wenty-eight is 80% of 35, but this does not represent the 

percent of change. The time changed by 7 minutes, which is 20% of 

35 minutes. 

Go Onl nei  to find additional teaching notes. 

Example 3 Percent of Decrease 

Ob ect vej i  

Students will find the percent of decrease in a real-world context. 

Teach ngi  the Mathemat cali  Pract cesi  

2 Reason Abstractly and Quantitatively Enc ourage students to 

make sense of the quantities given in the example. Even though 

the starting amount is greater than the new amount, when finding 

the percent of change, the amount of change is a positive number. 

The fact that the starting amount is greater than the new amount 

indicates that the percent of change is a percent of decrease. 

As students discuss the Talk About It! question, encourage them to 

make sense of the quantities given, in order to be able to estimate 

the percent of change and check their answer for reasonableness. 

MPMP

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 2 

AL Does 25.2 milliliters represent the part or the whole? whole

OL Does 6.3 milliliters represent the part or the whole? part

BL How could you use a ratio table to check your work? Sample answer:

I can scale backward from 25.2 to 6.3 by dividing by 4. Because 25.2 

is 100%, I can divide 100% by 4 to obtain a percent decrease of 25%. 

(continued on next page) 

Interactive Presentation 

Example 3, Percent of Decrease, Slide 2 of 5 

CLICK

Students will move through the slides to 

use a bar diagram to find the percent of 

decrease. 
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2 EXPLORE AND DEVELOP 7.RP.A.3 

Interactive Presentation 

Example 3, Percent of Decrease, Slide 3 of 5 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Percent of Decrease 
(cont n ed)i u

Quest onsi  for Mathemat cali  D scoursei  

SLIDE 3 

AL What two quantities are we comparing in the ratio? amount of 

decrease and original amount 

AL What is the amount of decrease? What is the original amount? 

The amount of decrease is 6.3 mL. The original amount is 25.2 mL. 

OL Suppose a classmate stated that the percent of decrease was 

0.25. Describe the error they made. Sample answer: They did not 

write the part-to-whole ratio as a rate per 100 , or a percent. After 

dividing the part-to-whole ratio, the decimal they found needs to 

be written as a percent. 

BL In order for the percent of decrease to be 50%, by what amount 

would the volume of liquid have to decrease? 12.6 mL 

Go Onl nei  

• Find the additional teaching notes and Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

DIFFERENTIATE 

Enr chmenti  Act v tyi i  BL 

To better students’ understanding of percent of change, have them 

complete the exercise below to ensure that they are able to correctly 

identify the amount of change and the original amount. 

Anita invested $400 in a certain company’s stock. After one year, her 

investment had grown to $460. After one more year, her investment 

had decreased from the previous amount to $414. 

What was the percent of change from the initial investment to the end 

of the first year? 15% increase 

What was the percent of change from the end of the first year to the 

end of the second year? 10% decrease 
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7.RP.A.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Movies 

Ob ect vej i  

Students will come up with their own strategy to solve an application 

problem involving the change in the length of movies over time. 

Teach ngi  the Mathemat cali  Pract cesi  

1 Make Sense of Problems and Persevere in Solving Them, 

4 M odel with Mathematics Students will be presented with a task. 

They will first seek to understand the task, and then determine 

possible entry points to solving it. As students come up with their 

own strategies, they may propose mathematical models to aid them. 

As they work to solve the problem, encourage them to evaluate their 

model and/or progress, and change directions, if necessary. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others As students respond to the Write About It! prompt, 

have them make sure their argument uses correct mathematical 

reasoning. If you choose to have them share their responses with 

others, encourage the listeners to ask clarifying questions to 

verify that the reasoning is correct. 

MPMP

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

t he task, or have a volunteer read it aloud. Then allow students the time 

to make sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them 

on a particular strategy, encourage them to use their own strategies to 

solve the problem and to evaluate their progress along the way. They 

may or may not find that they need to change direction or try out several 

strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustration, or disengagement, intervene to encourage 

them to think of alternate approaches to the problem. Some sample 

questions are shown. 

• What do you notice about the units of time used in the problem? 

• Can you find the amount of increase when the units are different? 

• Do you think the percent of change will be less than, greater than, or 

equal to 100%? Why? 

Wr tei  About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

Interactive Presentation 

Apply, Movies 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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3 REFLECT AND PRACTICE 7.RP.A.3

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Foldables 

Have students update their Foldables based on what they learned in 

this lesson. For this lesson, students can give the definition of percent of 

increase and percent of decrease. You may wish to have students share 

their Foldables with a partner to compare the information they recorded, 

discussing and resolving any differences. 

Essent ali  Quest oni  Follow-Up 

How can percent describe the change of a quantity? 

In this lesson, students learned how to find the percent of change 

between two quantities, and how to identify a percent of increase or a 

percent of decrease. Encourage them to discuss with a partner why it is 

important to compare the amount of increase or decrease to the original 

quantity , and how the same amount of increase may not be the same for 

different situations. 

Exit Ticket 

Refer to the Exit Ticket slide. Will the percent of change in movie ticket 

prices between 1985 and 2000 be the same as the percent of change 

in movie ticket prices between 2000 and 2015? Write a mathematical 

argument that can be used to defend your solution. no; Sample answer: 

The amount of change in movie tick et prices between 1985 and 2000 is 

different than the amount of change in movie ticket prices between 2000 

and 2015. Also, the original amount is different in 1985 and 2000. 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, 

THEN assign: 

• Practice, Exercises 5–11 odd, 13–16 

• Percent Increase and Decrease 

BL 

IF students score 66–89% on the Checks, 

THEN assign: 

• Practice, Exercises 1–9, 11, 15 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1 and 2 

• Understanding Percents 

OL 

IF students score 65% or below on the Checks, 

THEN assign: 

• Remediation: Review Resources 

• Take Another Look 

• Understanding Percents 

AL 
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7.RP.A.3

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive 

Student Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Ass gnmentsi  

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T op ci  Exerc sesi  

1 find the percent of change 1–3 

2 find the percent of increase 4–7 

2 find the percent of decrease 8, 9 

2 extend concepts learned in class to apply them in new

contexts 

10 

3 solve application problems involving the percent of

change 

11, 12 

3 higher-order and critical thinking skills 13–16 

Common M sconcept oni i  

Students may incorrectly determine the part in the part-to-whole ratio. 

For e xample, in Exercise 6, the phrase an additional 1,500 comments 

suggests the amount of change rather than the end result. In this case, 

students are given the amount of change. 
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3 REFLECT AND PRACTICE 7.RP.A.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teach ngi  the Mathemat cali  Pract cesi  

3 Construct Viable Arguments and Critique the Reasoning of 

Others In Ex ercise 14, students use ratio reasoning and mental 

math to explain why one savings account had a greater percent 

of increase. 

2 Reason Abstractly and Quantitatively In Exercise 15, students 

use reasoning to analyze a generalized statement to determine if it 

is true or false. 

2 Reason Abstractly and Quantitatively In Exercise 16, students 

use an example to explain their reasoning. 

MPMP

Collaborat vei  Pract cei  

Have students work in pairs or small groups to complete the following 

e xercises. 

Interview a student. 

Use with Exercises 11–12 Have pairs of students interview each other 

as they complete these apply problems. Students take turns being the 

interviewer and interviewee for each problem. Interview questions should 

include asking the interviewee to think aloud through their solution 

process. An example of a good interview question for Exercise 12 might 

be “How many ounces are in a pound?” 

Clearly and precisely explain. 

Use with Exercise 14 Have pairs of students prepare their explanations, 

making sure that their reasoning is clear and precise. Then call on 

one pair of students to explain their reasoning to the class. Encourage 

students to come up with a variety of responses, such as using part, 

whole, and percent in their responses. 
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Lesson 2-2 

Tax 

7.RP.A.3, 7.EE.A.2 

LESSON GOAL 

Students will solve multi-step ratio and percent problems involving 

taxes. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Sales Tax 

Learn: Sales Tax 

Example 1: Sales Tax 

Example 2: Hotel Tax 

Example 3: Sales Tax 

Apply: Shopping 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress of the Checks after each example 

to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Take Another Look ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 8 of the Language Development 

Handbook to help your students build 

mathematical language related to solving 

problems involving tax. 

ELL You can use the tips and suggestions on 

page T8 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 
45 min 1 day 

Focus 
Doma n:i  Ratios and Proportional Relationships 

Major Cluster(s): In this lesson, students address major clusters 7. RP.A 

and 7.EE.A by solving problems involving taxes. 

Standards for Mathemat cali  Content: 7. RP.A.3, 7.EE.A.2, Also 

addresses 7.EE.B.3 

Standards for Mathemat cali  Pract ce:i  MP 1, MP2, MP3, MP4, 

MP5, MP7 

Coherence 

Vert cali  Al gnmenti  

Prev ousi

Students solved problems involving percent of increase and percent of 

decrease. 

7 .RP.A.3 

Now

Students solve multi-step ratio and percent problems involving tax. 

7.RP.A.3, 7.EE.A.2 

Next

Students will solve multi-step ratio and percent problems involving tips and 

markups. 

7.RP.A.3, 7.EE.A.2 

Rigor 

The Three P llarsi  of R gori  

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Br dgei  In this lesson, students apply their 

understanding of ratios and percent to solve problems involving 

tax, such as sales tax and hotel tax rates. Students develop 

understanding of different methods that can be used to find the 

total cost of an item, including tax. They build fluency in using ratio 

reasoning and/or properties of operations to find the amount of tax 

and the total cost. 

Mathematical Background 
Sales tax is a state or local tax that is added to the price of an item or service. 

Sales tax is calculated as a percent of the price. It can be represented as a 

percent of increase because the total cost increases by that percent. Total 

cost can be calculated by adding the sales tax to the price of an item. Total 

cost can also be found by adding the percent of tax to 100% and then using 

ratio reasoning and/or properties of operations. 
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1 LAUNCH 7.RP.A.3, 7.EE.A.2 

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Learn? 

Warm Up 

Prerequ s tei i  Sk llsi  

The Warm-Up exercises address the following prerequisite skill for this 

lesson: 

• finding the percent of a number (Exercises 1–5) 

Answers 

1. 7 4. 47 .5 

2. 0.08 5. $1.20 

3. 15 

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about taxes and how they are related 

to percents. 

Go Onl nei  to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer 

read aloud How can I meet these standards? and How can I use these 

practices?, and connect these to the standards. 

What Vocabulary Will You Learn? 
Use the following questions to engage students and facilitate a class 

discussion. 

Ask: 

• Sales tax is an additional amount of money charged on purchased 

items. When have you had to pay sales tax? Sample answer: I paid 
sales tax when I purchased a new book. 
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2 EXPLORE AND DEVELOP 7.RP.A.3, 7.EE.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Sales T ax 

Ob ect vej i  

Students will use Web Sketchpad to explore how sales tax affects the 

total cost of an item. 

Ideas for Use 

Recommended Use Pr esent the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the Talk 

About It! questions. Monitor student progress during the activity. Upon 

completion of the Explore activity, have student volunteers share their 

responses to the Inquiry Question. 

What if my students don’t have devices? You may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of Act v tyi i  

Students will use a sketch that calculates the sales tax and the total cost 

of an item. Throughout this activity , students will use sketches to find the 

sales tax and total cost of items for different sales tax rates. 

Inqu ryi  Quest oni  

How does sales tax change the total cost to purchase an item? Sample 

answer: Sales tax is added to the price of an item. Sales tax can be 

a small amount added, lik e when buying a shirt, or it can be a large 

amount, like when buying a car. 

Go Onl nei  to find additional teaching notes and sample answers 

for the T alk About It! questions. A sample response for the Talk About It! 

question on Slide 2 is shown. 

Talk About It! 
SLIDE 2 

Mathemat cali  D scoursei  

Research the sales tax in your location. If you live in a state with no 

sales tax, research a city in a nearby state that does have sales tax. 

What is the sales tax? Sample answer: 6.75% 

(continued on ne xt page) 

Interactive Presentation 

Explore, Slide 1 of 9 

Explore, Slide 3 of 9 

WEB SKETCHPAD 

Throughout the Explore, students use Web Sketchpad to explore 

how sales tax changes the total cost to purchase an item. 

TYPE 

On Slide 3, students type to indicate the total cost, the sales tax, 

a and the sales tax rate. 

CLICK 

On Slide 4, students select from a drop-down menu a good 

estimate for the total cost. 
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2 EXPLORE AND DEVELOP 7.RP.A.3, 7.EE.A.2 

Interactive Presentation 

Explore, Slide 7 of 9 

CLICK

On Slide 7, students select from a drop-down menu a good 

estimate for the total cost. 

TYPE

On Slide 9, students respond to the Inquiry Question and view a 

a sample answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Sales T ax (cont n ed)i u  

Teach ngi  the Mathemat cali  Pract cesi  

5 Use Appropriate Tools Strategically S tudents will use Web 

Sketchpad to explore how sales tax changes the total cost of an 

item. 

MPMP

Go Onl nei  to find additional teaching notes and sample answers 

for the Talk About It! questions. A sample response for the Talk About It! 

question on Slide 8 is shown. 

Talk About It! 

SLIDE 8 

Mathemat cali  D scoursei  

Change the tax rate to match the rate you researched at the beginning 

of the Explore, and drag the car into the cart. How did that change the 

amount of sales tax and the total cost? Sample answer: Increasing the 

sales tax to 6. 75% increased the total sales tax and the total cost. 
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7.RP.A.3, 7.EE.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Sales T ax 

Objective 

Students will learn how to find sales tax. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively A s students discuss the 

Talk About It! question, encourage them to attend to the quantities 

used in the problem. Students should understand that finding the 

amount of tax does not give the total cost. The sales tax needs to 

be added to the cost of the item or items you are purchasing to 

find the total cost. 

MPMP

Teaching Notes 
SLIDE 1 

Ask students to generate examples of sales tax they may have 

encountered in their everyday lives. You may wish to ask them what their 

city or state sales tax rate is, and then calculate the amount of sales tax 

on a $10 T-shirt using that rate. 

Encourage them to make sense of the proportion presented in the 
_ t _ _ 7. _ 5 _ Learn, = , and to use ratio reasoning to find the amount of 10 100 

tax t. Because the ratios are equivalent, the same number must be 

multiplied or divided by the numerator and denominator to maintain the 

equivalence. Have students reason about the quantities to verify the 

amount of tax. 

Another way to solve proportions is to use cross products. You may or 

may not choose to show this method to students. While using cross 

products is mathematically correct, they may not convey meaningful 

quantities in relation to the context of the problem. In the proportion 
_ t _ _ 7 _ .5 _ 
= , the product of t and 100 and the product of 10 and 7.5 are 10 100 

called cross products. The cross products of a proportion are equivalent. 

To solve a proportion by using cross products, write the corresponding 

equation stating that the cross products are equivalent. Then solve the 

equation. 

_ t _ _ 7. _ 5 _ 
= Write the proportion. 10 100 

100t = 10(7 .5) Find the cross products. 

_ 10 _ 0 __ t _ 7 _ 5 _ 
= Simplify. Divide each side by 100. 100 100 

t = 0 .75 Simplify. The tax is $0.75. 

Have students compare and contrast using ratio reasoning and cross 

products to solve proportions. Ask them to decide which method is more 

Talk About It! 
SLIDE 2 

Mathematical Discourse 

How can you find the total cost of the T-shirt, including the tax? 

Sample answer: Add the tax to the cost of the T-shirt. The total cost is 

$10 + $0 .75, or $10.75. 

Interactive Presentation 

Learn, Sales Tax, Slide 1 of 2 
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2 EXPLORE AND DEVELOP 7.RP.A.3, 7.EE.A.2 

Interactive Presentation 

Example 1, Sales Tax, Slide 2 of 5 

TYPE 

On Slide 3, students determine the total 

a cost. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Sales T ax 

Ob ect vej i  

Students will find the total cost for an item given the item's cost and the 

percent of sales tax. 

Teach ngi  the Mathemat cali  Pract cesi  

2 Reason Abstractly and Quantitatively St udents should 

understand the mathematical reasoning behind why either method 

is acceptable to solving the problem and why they both yield the 

same solution. 

In both methods, encourage students to decontextualize the 

information given in the problem by representing it symbolically 

with a proportion. 

MPMP

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 2 

AL When setting up a proportion, what values do you know? What 

value is unknown? Sample answer: You know the percent, which 

can be written as a rate per 100 , and you know the whole, which 

is the cost of the sports equipment. The unknown is the amount 

of tax. 

OL Estimate the amount of sales tax. Explain. Sample answer: 5.75% 

is close to 5%, and 5% is half of 10%. Because 10% of $140 is $14, 

then 5% would be $7 . The amount of sales tax is close to $7. 

BL Is the amount of sales tax less than or greater than $7? Explain. 

greater than; Sample answer: 5% of $140 is $7, but the sales tax is 

5. 75%, which is greater than 5%. 

SLIDE 3 

AL Why do you need to multiply each side of the equation by 140? 

__ t _ Sample answer: Because = 0.0575 is a one-step equation, 140 

you can isolate the variable t by undoing the division with 

multiplication. 

BL How is Method 2 different than Method 1? Sample answer: In 

Method 1, you use scaling to determine the unknown value in 

the proportion. In Method 2, the proportion becomes a one-step 

equation that you can solve using the properties of operations. 

OL How could you find the sales tax without first setting up a 

proportion? Sample answer: You can find the product of the percent 

written as a decimal, and the cost of the sports equipment. So , 

multiply 140 by 0.0575. 

Go Onl nei  

• Find additional teaching notes, Teaching the Mathematical Practices, 

and the Talk About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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7.RP.A.3, 7.EE.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Hotel T ax 

Ob ect vej i  

Students will find the total cost of a hotel room given the cost of the room 

and the percent of tax. 

Teach ngi  the Mathemat cali  Pract cesi  

1 Make Sense of Problems and Persevere in Solving Them 

Enc ourage students to plan a solution pathway, prior to jumping 

into a solution attempt. Students should understand that finding 

the total cost of a hotel room with the hotel tax is the similar to 

finding the total cost of an item with sales tax. Students should 

be able to explain why Method 1 and Method 2 both arrive at the 

same solution, even though the steps are different. 

When discussing the Talk About It! question, encourage students 

to analyze the steps in Method 2 to determine an efficient way of 

solving any tax problem. 

MPMP

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 2 

AL When setting up a proportion, what values do you know? What 

value is unknown? Sample answer: You know the percent, which 

can be written as a rate per 100 , and you know the whole, which 

is the cost of the hotel room. The unknown is the amount 

of tax. 

2 __ 8 _ 0 _ _ 1 _ 2 _ 
OL A classmate wrote the proportion = . Is this a correct 

t 100 2 __ 8 _ 0 _ proportion? Why or why not? no; Sample answer: The ratios 
t 

_ 1 _ 2 _ and are not equivalent. The variable t is the amount of tax 100 
_ 1 _ 2 _ which represents the part and not the whole, 280. In the ratio , 100 

12 is the part and 100 is the whole. 

OL How can you determine what value you should multiply 12 by to 

find the value of t? Sample answer: You can work backwards to 

determine what value you multiply 100 by to obtain 280 . So, divide 

280 by 100, which is 2.80. 

BL If the tax on the bill was $42, what was the tax rate? 15% 

(continued on next page) 

Interactive Presentation 

Example 2, Hotel Tax, Slide 1 of 5 

CLICK 

On Slide 2, students move through the 

slides to use ratio reasoning to find 

hotel tax. 
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2 EXPLORE AND DEVELOP 7.RP.A.3, 7.EE.A.2 

Interactive Presentation 

Example 2, Hotel Tax, Slide 3 of 5 

CLICK 

On Slide 2, students move through the 

slides to use ratio reasoning to find the 

total cost. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Hotel T ax (cont n ed)i u  

Quest onsi  for Mathemat cali  D scoursei  

SLIDE 3 

AL In Method 2, why is it advantageous to divide 12 by 100? 

Sample answer: Dividing 12 by 100 is advantageous because it 

results in a one-step equation. 

OL After finding t, how can you check your work? Sample answer: I can 

substitute 33.60 into the proportion, then use division to determine 

if 33.60 ÷ 280 is equivalent to 12 ÷ 100 , which it is. 

OL How could you use estimation to determine if your answer is 

reasonable? Sample answer: I know that 12% is close to 10% and 

10% of $280 is $28. Because $28 is close to $33.60 , I know my 

answer is reasonable. 

_ 1 _ 2 _ 
BL A classmate stated that you do not need to write as 0.12 before 100 

multiplying both sides of the equation by 280. Is this correct? 

Explain. What advantage is there in writing the fraction as a 

decimal? Yes, this is correct; Sample answer: You can multiply both 

sides of the original proportion by 280 to isolate the variable t. The 

only advantage to writing the fraction as a decimal is to perform 

the operations with decimals, instead of fractions. 

T alk About It! 

SLIDE 4 

Mathemat cali  D scoursei  

In Method 2, how could you use the steps in solving the equation to 

find the tax rate, or percentage, of any value? Sample answer: Y ou can 

multiply the tax rate percentage, written as a decimal, by the cost of the 

item. 

Go Onl nei  

• Find additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

DIFFERENTIATE 

Reteaching Activity AL 

To help students who may be struggling to use properties of 

operations to solve proportions, remind them that solving a proportion 

is similar to solving a one-step division equation. Have them solve the 

following division equations, that increase in difficulty, yet are each 

solved the same way. 

_x_
= 3 x = 15

5 

_ x_ 
= 0.3 x = 1.5 5 

__ x__ 
= 0.3 x = 150 500 
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7.RP.A.3, 7.EE.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Sales T ax 

Ob ect vej i  

Students will find the total cost of an item given the item’s cost and the 

percent of sales tax. 

Teach ngi  the Mathemat cali  Pract cesi  

2 Reason Abstractly and Quantitatively S tudents should 

understand the mathematical reasoning behind why any of the 

three methods is acceptable to solving the problem and why they 

yield the same solution. Encourage students to see the connection 

between the methods, which includes understanding that 100% of 

a quantity is the quantity itself. 

When discussing the Talk About It! question, encourage students 

to analyze the three methods for solving the problem to see 

which one would be most efficient. 

MPMP

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 2 

AL What does t represent? Is it the part or the whole? t represents the 

amount of sales tax, which is the part 

OL How can you check the amount of sales tax for reasonableness? 

Sample answer: 7.5% is a little less than 10%. 10% of $56.00 is 

$5.60 . So, the amount of tax should be a little less than $5.60. 

BL If the amount of sales tax of a $56 purchase is $3.92, what is the 

sales tax rate? 7% 

SLIDE 3 

AL Explain the difference between Method 1 and Method 2. 

Sample answer: In Method 1, I find the sales tax first, then add it to 

the selling price. In Method 2, I add the sales tax percent to 100%, 

then calculate the total cost. 

OL When using Method 2, what does 107.5% of $56 represent? 

Sample answer: 100% of $56 represents the total cost and 7.5% of 

$56 represents the sales tax. So , 107.5% of $56 represents the cost 

of the clothing plus the amount of sales tax. 

BL Explain how to mentally estimate 107.5% of $56. Sample answer: 

100% of $56 is $56. Then estimate 7.5% of $56 by finding 10% of 

$56. Because 10% of $56 is $5.60, an estimate for 107.5% of $56 

is $56 + $5.60 or $61.60. 

(continued on next page) 

Interactive Presentation 

Example 3, Sales Tax, Slide 1 of 6 

CLICK 

On Slide 2, students move through the 

slides to use the properties of operations 

to find the amount of sales tax. 
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2 EXPLORE AND DEVELOP 7.RP.A.3, 7.EE.A.2 

Interactive Presentation 

Example 3, Sales Tax, Slide 3 of 6 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Sales T ax (cont n ed)i u  

Quest onsi  for Mathemat cali  D scoursei  

SLIDE 4 

AL What does each part of the equation represent? Sample answer: 

c represents the total cost including sales tax; 56 represents the

cost of the clothing, or 100%; 0 .075(56) represents the amount of 

sales tax, or 7.5% of the cost of the clothing. 

OL When using Method 3, why are you able to use the Distributive 

Property in the second step? Sample answer: Because each term 

on the right side of the equation is multiplied by 56, you can 

rewrite the e xpression as a product of 56 and its remaining factors. 

BL How could you use the steps in Method 2 or 3 to find the total cost 

including sales tax for any purchase you make? Sample answer: 

In both Methods 2 and 3 the cost of the clothing $56, is multiplied 

by 1.075, which is the sales tax percent added to 100% and then 

written as a decimal. For any purchase you mak e, you can multiply 

the cost by the percent written as a decimal to find the total, 

where the percent is the sales tax rate plus 100%. 

Talk About It! 

SLIDE 5 

Mathemat cali  D scoursei  

If you are at a store and need to quickly calculate sales tax, what method 

would you use? Explain. Sample answer: I would multiply the cost of the 

clothing by 1.075, because this would give the total cost in one step . 

Go Onl nei  

• Find additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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7.RP.A.3, 7.EE.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Shopping 

Ob ect vej i  

Students will come up with their own strategy to solve an application 

problem involving the total cost of a purchase at a grocery store. 

Teach ngi  the Mathemat cali  Pract cesi  

1 Make Sense of Problems and Persevere in Solving Them, 

4 M odel with Mathematics Students will be presented with a task. 

They will first seek to understand the task, and then determine 

possible entry points to solving it. As students come up with their 

own strategies, they may propose mathematical models to aid them. 

As they work to solve the problem, encourage them to evaluate their 

model and/or progress, and change directions, if necessary. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others As students respond to the Write About It! prompt, 

have them make sure their argument uses correct mathematical 

reasoning. If you choose to have them share their responses with 

others, encourage the listeners to ask clarifying questions to 

verify that the reasoning is correct. 

MPMP

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

the task, or have a volunteer read it aloud. Then allow students the time 

to mak e sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them 

on a particular strategy, encourage them to use their own strategies to 

solve the problem and to evaluate their progress along the way. They 

may or may not find that they need to change direction or try out several 

strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustration, or disengagement, intervene to encourage 

them to think of alternate approaches to the problem. Some sample 

questions are shown. 

• Which items have sales tax, and which do not? 

• How do you calculate sales tax on the non-food items? 

• What do you need to do with the cost of the food items? 

Wr tei  About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

Interactive Presentation 

Apply, Shopping 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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3 REFLECT AND PRACTICE 7.RP.A.3, 7.EE.A.2 

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Exit Ticket 

Refer to the Exit Ticket slide. Suppose you purchase school supplies 

for $20 and lunch meat for $5 at a store. Sales tax of 6% is added to all 

non-food items in your state. What is the total cost of all the items ? Write 

a mathematical argument that can be used to defend your solution. 

$26.20; Sample answer: Multiply the price of the school supplies, $20, 

by the sales tax 6%, or 0 .06: $1.20. Then add the tax to the price of the 

school supplies: $21.20. Then add the price of school supplies including 

tax to the price of the lunch meat: $26.20. 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, 

THEN assign: 

• Practice, Exercises 5–11 odd, 12–15 

• Percent Increase and Decrease 

BL 

IF students score 66–89% on the Checks, 

THEN assign: 

• Practice, Exercises 1–10, 12, 15 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1–3 

• Understanding Percents 

OL 

IF students score 65% or below on the Checks, 

THEN assign: 

• Remediation: Review Resources 

• Take Another Look 

• Understanding Percents 

AL 
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7.RP.A.3, 7.EE.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive 

Student Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Ass gnmentsi  

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T op ci  Exerc sesi  

1 find the total cost for an item given the item's cost and

the percent of sales tax 

1–3 

2 find the total cost for an item given the item's cost and

the percent of sales tax 

4, 5, 8, 9 

2 find the total cost of a hotel room with the hotel room

tax 

6, 7 

3 solve application problems involving tax 10, 11 

3 higher-order and critical thinking skills 12–15 

Common M sconcept oni i  

Students may have trouble rewriting percents that include fractions as 

decimals. For e xample, in Exercises 4  and 5, students may not correctly 

_ 1 _ _ 1 _ rewrite 5 % and 6 % as 0.055 and 0.065, respectively. Remind them 
2 2 

_ 1 _ that % is equivalent to 0.5% which is equivalent to 0.005. 
2 
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3 REFLECT AND PRACTICE 7.RP.A.3, 7.EE.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teach ngi  the Mathemat cali  Pract cesi  

3 Construct Viable Arguments and Critique the Reasoning of 

Others In Ex ercise 12, students find a student's mistake and 

correct it. 

7 Look For and Make Use of Structure In Exercise 13, students 

must identify the operational structure used to find total cost 

including sales tax as well as algebraic structure. 

2 Reason Abstractly and Quantitatively In Exercise 15, students 

use quantitative reasoning to estimate sales tax. 

MPMP

Collaborat vei  Pract cei  

Have students work in pairs or small groups to complete the following 

e xercises. 

Solve the problem another way. 

Use with Exercise 10 Have students work in groups of 3–4. After 

completing Exercise 10, have one student from each group rotate to form 

a different group of students. Each student should share the solution 

method they previously used to solve the problem. Have students 

compare and contrast the different methods for solving the problem, and 

determine if each method is a viable solution. If the solutions were the 

same, have them brainstorm another way to solve the problem. Have one 

group present two viable solution methods to the class, and explain why 

each method is a correct method. Repeat this process for Exercise 11. 

Listen and ask clarifying questions. 

Use with Exercise 12 Have students work in pairs. Have students 

individually read Exercise 12 and formulate their strategy to solve the 

problem. Assign one student as the coach. The other student should talk 

through their strategy, while the coach listens, asks clarifying questions, 

and offers encouragement and/or redirection. Have students switch roles 

to complete Exercise 13. 
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Lesson 2-3 

Tips and Markups 
7.RP.A.3, 7.EE.A.2 

LESSON GOAL 

Students will solve multi-step ratio and percent problems involving 

tips and markups. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Learn: Tips 

Example 1: Tips 

Learn: Markup 

Example 2: Markup 

Example 3: Markup 

Apply: Dining Out 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress of the Checks after each example 

to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Take Another Look ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 9 of the Language Development 

Handbook to help your students build 

mathematical language related to solving 

problems involving tips and markups. 

ELL You can use the tips and suggestions on 

page T9 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 
45 min 1 day 

Focus 
Doma n:i  Ratios and Proportional Relationships 

Major Cluster(s): In this lesson, students address major clusters 7. RP.A 

and 7.EE.A by solving problems involving tips and markups. 

Standards for Mathemat cali  Content: 7. RP.A.3, 7.EE.A.2, Also 

addresses 7.EE.B.3 

Standards for Mathemat cali  Practce:i  MP 1, MP2, MP3, MP4, MP7 

Coherence 

Vert cali  Al gnmenti  

Prev ousi

Students solved multi-step ratio and percent problems involving tax. 

7 .RP.A.3, 7.EE.A.2 

Now

Students solve multi-step ratio and percent problems involving tips and 

markups. 

7.RP.A.3, 7.EE.A.2 

Next

Students will solve multi-step ratio and percent problems involving discounts. 

7.RP.A.3, 7.EE.A.2 

Rigor 

The Three P llarsi  of R gori  

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Br dgei  In this lesson, students apply their 

understanding of ratios and percent to solve problems involving 

tips and markups. They build fluency in using ratio reasoning and/or 

properties of operations to find the amount of tip or markup and the 

total amount paid. They apply their understanding of markup to find the 

percent of markup given the selling and wholesale prices of an item. 

Mathematical Background 
A tip, or gratuity, is an additional amount of money paid in return for 

a service. Tips are calculated as a percent of the service. A tip can be 

represented as a percent of increase because the final amount paid 

increases by that percent. 

Stores typically sell items for more than they pay for them. The amount a 

store pays for an item is called the wholesale cost. The amount of increase 

is called the markup. The selling price is the amount the customer pays for 

an item. A markup can also be represented as a percent of increase. 
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1 LAUNCH 7.RP.A.3, 7.EE.A.2 

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Learn? 

Warm Up 

Prerequ s tei i  Sk llsi  

The Warm-Up exercises address the following prerequisite skill for this 

lesson: 

• finding the percent when given the part and the whole (Exercises 1–3) 

Answers 

1. 75% 

2. 38% 

3. 70% 

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about tips for services in everyday life. 

Go Onl nei  to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer 

read aloud How can I meet these standards? and How can I use these 

practices?, and connect these to the standards. 

What Vocabulary Will You Learn? 
Use the following questions to engage students and facilitate a class 

discussion. Additional questions are available online. 

Ask: 

• The term gratuity comes from the Latin root gratus, which means 

pleasing or thankful. How have you heard the term gratuity used in 

everyday life? How do you think it might relate to its Latin root? Sample 

answer: A gratuity is a tip we leave for our servers at a restaurant. W e 

leave gratuities because we are thankful for their service. 

• How could you use the word tip in a sentence ? Sample answer: I paid 

the server a tip for serving me at a restaurant. 

• How does the word up help you understand markup ? Sample answer: 

Up means to go higher. So, markup means to raise something higher. 

• The amount a store pays for an item is the wholesale cost. Who do you 

think pays the selling price? Sample answer: The customer pays the 

selling price of an item. 
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2 EXPLORE AND DEVELOP 7.RP.A.3, 7.EE.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Tips 

Ob ect vej i  

Students will understand that tips are usually based on a percent of the 

service provided. 

Go Onl nei  to find additional teaching notes. 

Example 1 Tips 

Ob ect vej i  

Students will find the total cost of a service including a percent tip. 

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 2 

AL What does t represent? t represents the part, which is the amount 

of the tip 

OL Explain how you can check the amount of the tip for 

reasonableness. Sample answer: 18% is a little less than 20%. 

20% of $125 would be twice 10% of $125, or 2($12.50), which is 

$25. So , the amount of the tip should be a little less than $25. 

BL If the tip on a $125 bill was $20, what was the percent of the tip? 

16% 

SLIDE 3 

AL Explain the main difference between Method 1 and Method 2. 

Sample answer: In Method 1, scaling is used to find the value of t in 

the proportion. In Method 2, properties of operations are used to 

find the value of t. 

OL When using Method 2, why are you able to use the Multiplication 

Property of Equality? Sample answer: Because a one-step 

equation results after dividing 18 by 100 , you can isolate the 

variable t by undoing the division with multiplication. 

BL Suppose you want to leave a tip of 20%. How could you mentally 

compute the amount of tip? Sample answer: 10% of $125 is $12.50, 

so 20% would be twice that or $25. 

Go Onl nei  

• Find additional teaching notes, Teaching the Mathematical Practices, 

and the Talk About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 1, Tips, Slide 2 of 5 

CLICK 

On Slide 2 of Example 1, students move 

through the slides to solve the proportion. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 7.RP.A.3, 7.EE.A.2 

Interactive Presentation 

Learn, Markup 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Markup 

Ob ect vej i  

Students will understand that the selling price of an item is equal to the 

item' s wholesale cost plus the percent markup. 

Teach ngi  Notes 
SLIDE 1 

Students will learn the terms wholesale cost, markup, and selling price. 

You may wish to point out to students that markups are a form of percent 

of increase. Ask students why markups are necessary in the marketplace. 

Students should understand that a store usually cannot make a profit 

unless they sell the item for more than what they paid for it. 

Example 2 Markup 

Ob ect vej i  

Students will find the selling price of an item given the wholesale cost of 

an item and a percent markup . 

Teach ngi  the Mathemat cali  Pract cesi  

2 Reason Abstractly and Quantitatively E ncourage students 

to consider alternative methods to solving the problem, and to 

identify correspondences between the methods. Students should 

understand that 100% of a quantity is the quantity itself, and be 

able to explain why Method 1 and Method 2 both arrive at the same 

solution, even though the steps are different. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others As students discuss the Talk About It! question, 

encourage them to make a case for when Method 1 might be 

the more helpful method to use. Students should listen to the 

explanations of others and decide whether or not their reasoning 

makes sense and ask clarifying questions, if needed. 

MPMP

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 2 

AL What does x represent? x represents the part, which is the amount 

of the markup 

OL Explain how you can check the amount of the markup for 

reasonableness. Sample answer: 125% is 100% + 25%. 100% of 

$17 is $17 . 25% of $17 will be about $4, because $17 is close to $16, 

and one fourth of $16 is $4. So, the amount of the markup should 

be close to $17 + $4, or $21. 

BL What does it tell you about the selling price of the shirt if the 

markup is 125%? Sample answer: The price of the shirt will more 

than double. It will be greater than $34. 

(continued on next page) 
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7.RP.A.3, 7.EE.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Markup (cont n ed)i u  

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 3 

AL When using Method 2, why are you able to use the Multiplication

Property of Equality? Sample answer: Because a one-step equation 

results after dividing 125 by 100 , you can isolate the variable t by 

undoing the division with multiplication. 

OL How can you solve the problem another way? Sample answer: I
can add the percent of markup to 100% then set up a proportion 

and solve. Because 125% + 100% is 225%, then one of the ratios 
_ 2 _ 2 _ 5 _ in the proportion would be . 100 

BL What will be the store’s profit for selling 10 shirts? Explain. $212.50;

Sample answer: The profit for one shirt is $21.25, so the profit for 

10 shirts would be 10 · $21.25, or $212.50 . 

Go Onl nei  

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Example 3 Markup 

Ob ect vej i  

Students will find the percent of markup of an item given the selling price 

and the wholesale cost. 

Teach ngi  the Mathemat cali  Pract cesi  

2 Reason Abstractly and Quantitatively S tudents should be able 

to reason that finding the percent of markup is the same as finding 

the percent of increase. Encourage students to use their prior 

knowledge to determine the part and the whole in order to write 

the part-to-whole ratio. 

(continued on next page) 

MPMP

Interactive Presentation 

Example 2, Markup, Slide 2 of 5 

CLICK

On Slide 2 of Example 2, students move 

through the steps to solve the proportion. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 7.RP.A.3, 7.EE.A.2 

Interactive Presentation 

Example 3, Markup, Slide 1 of 4 

TYPE 

On Slide 2, students determine the 

a wholesale cost. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Markup (cont n ed)i u  

Quest onsi  for Mathemat cali  D scoursei  

SLIDE 2 

AL What does wholesale cost mean? Does the wholesale cost 

represent the original amount or the new amount? the amount a 

store pays for an item; it represents the original amount 

OL How do you find the amount of increase? Does this represent the 

part or the whole? subtract the wholesale cost from the selling 

price; it represents the part 

BL Suppose a classmate stated that the percent of increase is 95%. 

Describe the error they made. Sample answer: They incorrectly 

_ 9 _ 5 _ _ 9 _ .5 _ wrote the rate per 100 for 0 .095 as instead of . 
100 100 

Go Onl nei  

• Find additional teaching notes, Teaching the Mathematical Practices, 

and the Talk About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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7.RP.A.3, 7.EE.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Dining Out 

Ob ect vej i  

Students will come up with their own strategy to solve an application 

problem involving tips. 

Teach ngi  the Mathemat cali  Pract cesi  

1 Make Sense of Problems and Persevere in Solving Them, 

4 M odel with Mathematics Students will be presented with a task. 

They will first seek to understand the task, and then determine 

possible entry points to solving it. As students come up with their 

own strategies, they may propose mathematical models to aid them. 

As they work to solve the problem, encourage them to evaluate their 

model and/or progress, and change directions, if necessary. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others As students respond to the Write About It! prompt, 

have them make sure their argument uses correct mathematical 

reasoning. If you choose to have them share their responses 

with others, encourage the listeners to ask clarifying questions 

to verify that the reasoning is correct. 

MPMP

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

the task, or have a volunteer read it aloud. Then allow students the time 

to mak e sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them on a 

particular strategy, encourage them to use their own strategies to solve the 

problem and to evaluate their progress along the way. They may or may not 

find that they need to change direction or try out several strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustration, or disengagement, intervene to encourage 

them to think of alternate approaches to the problem. Some sample 

questions are shown. 

• Does it matter if you find the tip or the tax first? Why or why not? 

• Is the sales tax applied to just the cost of the food, or the cost of the 

food plus the tip? 

Wr tei  About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

Interactive Presentation 

Apply, Dining Out 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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3 REFLECT AND PRACTICE 7.RP.A.3, 7.EE.A.2 

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Essent ali  Quest oni  Follow-Up 

How can percent describe the change of a quantity? 

In this lesson, students learned about tips, wholesale cost, markups, and 

selling price. Encourage them to discuss with a partner how a markup 

changes the price of an item, and why markups can best be represented 

as a percent. For e xample, have students explain how a store can use 

percents to represent markups and why using percents makes it easier to 

compare different types of markups. 

Exit Ticket 

Refer to the Exit Ticket slide. Suppose you had lunch with a friend at 

a restaurant. The lunch cost $32.00, and sales tax was $4.45. If you 

plan to tip 20%, find the total amount you need to pay for lunch. Write 

a mathematical argument that can be used to defend your solution. 

$42.85; Sample answer: Find 20% of $32.00, which is $6.40. Add $6.40 

to $32.00 , which is $38.40. Then add the sales tax of $4.45. $38.40 + 

$4.45 = $42.85 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, 

THEN assign: 

• Practice, Exercises 5–11 odd, 13–16 

• Percent Increase and Decrease 

BL 

IF students score 66–89% on the Checks, 

THEN assign: 

• Practice, Exercises 1–9, 11, 14, 15 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1–3 

• Understanding Percents 

OL 

IF students score 65% or below on the Checks, 

THEN assign: 

• Remediation: Review Resources 

• Take Another Look 

• Understanding Percents 

AL 
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7.RP.A.3, 7.EE.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive 

Student Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Ass gnmentsi  

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T op ci  Exerc sesi  

1 find the total cost including a tip or markup based on
a percent 

1–3 

2 find the total cost of a service including a tip based on
a percent 

4, 5 

2 find the selling price of an item given the wholesale
cost of an item and a markup based on a percent 

6, 7 

2 find the percent of markup of an item given the selling
price of an item and the wholesale cost 

8, 9 

2 extend concepts learned in class to apply them in new
contexts 

10 

3 solve application problems involving tips or markups 11, 12 

3 higher-order and critical thinking skills 13–16 

Common M sconcept oni i  

When finding the percent of markup, students may not use the correct 

value for the whole. For e xample, in Exercise 9, the selling price of the 

dog kennel is $98.50 while the wholesale cost is $63.55. After finding the 

amount of increase, $34.95, students may use $98.50 as the whole. In 

this case, the whole, or original cost of the dog kennel, is $63.55. 
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3 REFLECT AND PRACTICE 7.RP.A.3, 7.EE.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teach ngi  the Mathemat cali  Pract cesi  

3 Construct a Viable Argument and Critique the Reasoning of 

Others In Ex ercise 14, students determine if a statement is true or 

false, providing a counterexample if it is false. 

7 Look For and Make Use of Structure In Exercise 15, students 

write two different expressions to calculate the total cost of a service 

with a tip, and explain why they are equivalent. 

MPMP

Collaborat vei  Pract cei  

Have students work in pairs or small groups to complete the following 

e xercises. 

Interview a student. 

Use with Exercises 11–12 Have pairs of students interview each other 

as they complete these apply problems. Students take turns being the 

interviewer and interviewee for each problem. Interview questions should 

include asking the interviewee to think aloud through their solution 

process. An example of a good interview question for Exercise 11 might 

be “How much did Louise spend on supplies only, before tax?” 

Listen and ask clarifying questions. 

Use with Exercise 14 Have students work in pairs. Have students 

individually read Exercise 14 and formulate their strategy to solve the 

problem. Assign one student as the coach. The other student should talk 

through their strategy, while the coach listens, asks clarifying questions, 

and offers encouragement and/or redirection. Have students switch roles 

to complete Exercise 15. 
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Lesson 2-4 

Discounts 

7.RP.A.3, 7.EE.A.2 

LESSON GOAL 

Students will solve multi-step ratio and percent problems involving 

discounts. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Learn: Discounts 

Example 1: Discounts 

Example 2: Combined Discounts 

Example 3: Find the Original Price 

Apply: Shopping 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress of the Checks after each example 

to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Take Another Look ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 10 of the Language Development 

Handbook to help your students build 

mathematical language related to solving 

problems involving discounts. 

ELL You can use the tips and suggestions on 

page T10 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 
45 min 1 day 

Focus 
Doma n:i  Ratios and Proportional Relationships 

Major Cluster(s): In this lesson, students address major clusters 7. RP.A 

and 7.EE.A by solving problems involving discounts. 

Standards for Mathemat cali  Content: 7. RP.A.3, 7.EE.A.2, Also 

addresses 7.EE.B.3 

Standards for Mathemat cali  Pract ce:i  MP 1, MP2, MP3, MP4, MP6, MP7 

Coherence 

Vert cali  Al gnmenti  

Prev ousi

Students solved multi-step ratio and percent problems involving tips 

and markups. 

7 .RP.A.3, 7.EE.A.2 

Now

Students solve multi-step ratio and percent problems involving discounts. 

7.RP.A.3, 7.EE.A.2 

Next

Students will solve problems involving simple interest. 

7.RP.A.3 

Rigor 

The Three P llarsi  of R gori  

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Br dgei  In this lesson, students apply their 

understanding of ratios and percent to solve problems involving 

discounts. Students come to understand that multiple discounts on 

an item are not equivalent to a discount of the combined percents. 

They build fluency in using ratio reasoning to find the amount of the 

discount and the final selling price, using different methods, including 

subtracting the percent of discount from 100%. 

Mathematical Background 
Discount or markdown is the amount by which the regular price of an 

item is reduced. The sale price is the original price minus the discount. 

The percent of discount is a percent of decrease, because the final cost 

of the item decreases by that percent. 
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1 LAUNCH 7.RP.A.3, 7.EE.A.2 

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Learn? 

Warm Up 

Prerequ s tei i  Sk llsi  

The Warm-Up exercises address the following prerequisite skill for this 

lesson: 

• finding the whole when given the part and the percent (Exercises 1–5) 

Answers 

1. 500 4. 32.5 

2. 50 5. 96 

3. 30 

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about discounts in everyday life. 

Go Onl nei  to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer 

read aloud How can I meet these standards? and How can I use these 

practices?, and connect these to the standards. 

What Vocabulary Will You Learn? 

Use the following questions to engage students and facilitate a class 

discussion. 

Ask: 

• What does the prefix dis- mean? Sample answer: opposite of, remove, 

or undo 

• How does the key word down help you understand the term 
mark down? Sample answer: Down means to decrease or to go lower. 

So , markdown means to make something decrease. 
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2 EXPLORE AND DEVELOP 7.RP.A.3, 7.EE.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Discounts 

Ob ect vej i  

Students will understand that a discount is an amount by which the price 

of an item is decreased and is often represented as a percent of the 

original price. 

Teach ngi  Notes 
SLIDE 1 

Students will learn the terms discount and markdown. You may wish to 

ask students what the term discount means in their own words. They 

should note that discount is the amount that is taken off the regular price. 

Students previously learned about markups. Have them explain how the 

terms markup and markdown are constructed and how that can help them 

remember whether each one is a percent of increase or decrease. 

Example 1 Discounts 

Ob ect vej i  

Students will find the sale price of an item given the original cost and a 

percent discount. 

Teach ngi  the Mathemat cali  Pract cesi  

1 Make Sense of Problems and Persevere in Solving Them 

Enc ourage students to consider alternative methods to solving the 

problem, and to identify correspondences between the methods. 

2 Reason Abstractly and Quantitatively Students should 

understand that 100% of the original price is the original price 
itself, and use reasoning to explain why the sale price is 35% of 

the original price if there is a 65% discount. 

MPMP

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 2 

AL What does d represent? d represents the amount of the discount

OL Will the amount of the discount be less than or greater than $30?

Explain. greater than; Sample answer: $59 is close to $60; If the 

discount was $30 , then the percent of discount would be about 

50%. Because 65% > 50%, the discount will be greater than $30. 

BL If the amount of the discount was $14.75, what would be the

percent of discount? 25% 

(continued on next page) 

Interactive Presentation 

Example 1, Discounts, Slide 2 of 5 

CCLLIICCKK

On Slide 2, students move through the 

slides to solve the proportion. 
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2 EXPLORE AND DEVELOP 7.RP.A.3, 7.EE.A.2 

Interactive Presentation 

Example 1, Discounts, Slide 3 of 5 

CLICK

On Slide 3 of Example 1, students move 

through the slides to find the sale price. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Discounts (cont n ed)i u  

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 3 

AL If the discount is 65%, what percent of the original price will

actually be paid? 35% 

OL What is the main difference between Method 1 and Method 2?

Sample answer: In Method 1, first find the amount of the discount, 

then subtract that from the original price. In Method 2, first 

subtract the percent of discount from 100% to find the percent 

that represents the sale price, then multiply that by the original 

price to find the sale price. 

BL When would Method 1 be more useful? Method 2?

Sample answer: Method 1 would be more useful when you need 

to find the amount of the discount, but not the sale price; Method 

2 would be more useful when you only need to find the sale price. 

Go Onl nei  

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Example 2 Combined Discounts 

Ob ect vej i  

Students will find the sale price of an item given the original cost and 

more than one discount applied. 

Teach ngi  the Mathemat cali  Pract cesi  

2 Reason Abstractly and Quantitatively Enc ourage students to 

make sense of the fact that the two discounts must be applied 

separately. Students should understand that the second discount 

is taken after the first discount has been applied which results in a 

different whole, or starting price prior to the second discount. 

3 Construct Viable Arguments and Critique the Reasoning of 

Others As students discuss the Talk About It! question, encourage 

them to construct a plausible argument for why the two discounts 

must be applied separately. They should use examples and/or 

counterexamples to demonstrate their reasoning. 

(continued on next page) 

MPMP
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7.RP.A.3, 7.EE.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Combined Discounts 
(cont n ed)i u  

Quest onsi  for Mathemat cali  D scoursei  

SLIDE 2 

AL How many discounts are given in this problem? 2 

AL How do we know which discount to apply first? The first discount 

is that the tablets were marked down 20%. 

OL Why do we find 80% of the original price? If the discount is 20%, 

then the sale price will be 80% of the original price. 

OL Is there another way to find the clearance price after the first 

discount? Explain. yes; Sample answer: I can find 20% of $375 

and then subtract that from $375. 

OL Why is there a new starting amount after the first discount 

was applied? The additional 30% discount was taken off of 

already-reduced prices, so the original price is now $300 when 

completing S tep 2. 

BL Suppose a classmate stated that the clearance price was 120% of 

the original price. Explain their error. Sample answer: They added 

20% to 100% instead of subtracting. It does not mak e sense that the 

clearance price would be greater than the original price. 

Go Onl nei  

• Find additional teaching notes, discussion questions, and the Talk 

About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

DIFFERENTIATE 

Reteaching Activity AL 

To help students that may be struggling with discounts, have them first 

identify the amount of discount. Finding the amount of discount might 

be calculated by taking a percent of the original price. Have students 

find the amount of discount for each of the following. 

1. A pair of jeans costs $40 and is discounted $10. $10 

2. A clock regularly costs $12 and is on sale for $3 off the regular 

price. $3 

3. A sofa regularly costs $800 is discounted 10%. $80 

4. A grill costs $150 and is on sale for 20% off the regular price. $30 

Interactive Presentation 

Example 2, Combined Discounts, Slide 3 of 5 

CC LL IIC CK K

On Slide 2, students move through the 

slides to find the first discount. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 7.RP.A.3, 7.EE.A.2 

Interactive Presentation 

Example 3, Find the Original Price, Slide 2 of 4 

TYPE 

On Slide 2, students determine the original 

a price of the hockey equipment. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Find the Original Price 

Ob ect vej i  

Students will find the original price given the percent of discount and the 

sale price. 

Teach ngi  the Mathemat cali  Pract cesi  

6 Attend to Precision A s students discuss the Talk About It! 

question, encourage them to use clear and precise mathematical 

language, such as original price, discount, and sale price. 

MPMP

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 2 

AL Why do we subtract 25% from 100%? We are only paying 75% of 

the original price. 

OL Will the original price be less than or greater than $172.50? 

Explain. greater than; Sample answer: $172.50 is the price after 

receiving a discount, so the original price will be greater than the 

discounted price. 

OL Will the original price be less than or greater than $345? Explain. 

less than; Sample answer: If the original price was $345, then 

the discount would be 50%. The discount was only 25%, so the 

original price must be less than $345. 

BL A classmate divided $172.50 by 3 to find that 25% of the original 

price is $57.50. Why is this helpful? What might the classmate do 

next? Sample answer: If you know that 25% of the original price is 

$57 .50, you can multiply $57.50 by 4 to find 100% of the original 

price, which is the original price; $57.50 × 4 = $230. 

Go Onl nei  

• Find additional teaching notes, Teaching the Mathematical Practices, 

and the Talk About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

94 Module 2 • Solve Percent Problems 

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page0176.xhtml


7.RP.A.3, 7.EE.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Shopping 

Ob ect vej i  

Students will come up with their own strategy to solve an application 

problem that involves comparing prices after a discount. 

Teach ngi  the Mathemat cali  Pract cesi  

1 Make Sense of Problems and Persevere in Solving Them, 

4 M odel with Mathematics Students will be presented with a task. 

They will first seek to understand the task, and then determine 

possible entry points to solving it. As students come up with their 

own strategies, they may propose mathematical models to aid them. 

As they work to solve the problem, encourage them to evaluate their 

model and/or progress, and change directions, if necessary. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others As students respond to the Write About It! prompt, 

have them make sure their argument uses correct mathematical 

reasoning. If you choose to have them share their responses 

with others, encourage the listeners to ask clarifying questions 

to verify that the reasoning is correct. 

MPMP

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

the task, or have a volunteer read it aloud. Then allow students the time 

to mak e sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them on a 

particular strategy, encourage them to use their own strategies to solve the 

problem and to evaluate their progress along the way. They may or may not 

find that they need to change direction or try out several strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustration, or disengagement, intervene to encourage 

them to think of alternate approaches to the problem. Some sample 

questions are shown. 

• How can you break up this problem into smaller problems to solve or 

questions to answer? 

• Why do you think the sales tax will be important? 

Wr tei  About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

Interactive Presentation 

Apply, Shopping 

W CLA IT CC KH 

Students watch an animation that 

illustrates the problem they are about 

to solve. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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3 REFLECT AND PRACTICE 7.RP.A.3, 7.EE.A.2 

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Essent ali  Quest oni  Follow-Up 

How can percent describe the change of a quantity? 

In this lesson, students learned about discounts. Encourage them to 

discuss with a partner how a discount changes the cost of an item, and 

why discounts can best be represented as a percent. For e xample, have 

students explain how a store uses percents to represent discounts and 

how those affect the selling price of an item. 

Exit Ticket 

Refer to the Exit Ticket slide. Suppose you see a T-shirt you would like to 

buy that was originally $19.99 and is on sale for 25% off. You have $15 

with you. Will you have enough money to buy the T-shirt, before tax? 

Write a mathematical argument that can be used to defend your solution. 

yes; Sample answer: To find the amount of discount, multiply the original 

price of the T -shirt, $19.99, by the percent of discount, 25% or 0.25. To 

find the discounted price of the T-shirt before tax, subtract the amount of 

discount from the original price of the T-shirt. The discounted price of the 

T-shirt is $14.99, which is less than $15, so you have enough to purchase 

the T-shirt, before tax. 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, 

THEN assign: 

• Practice, Exercises 5–11 odd, 13–16 

• Percent Increase or Decrease 

BL 

IF students score 66–89% on the Checks, 

THEN assign: 

• Practice, Exercises 1–9, 12–14 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1–3 

• Understanding Percents 

OL 

IF students score 65% or below on the Checks, 

THEN assign: 

• Remediation: Review Resources 

• Take Another Look 

• Understanding Percents 

AL 
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7.RP.A.3, 7.EE.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive 

Student Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, 

as well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Ass gnmentsi  

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T op ci  Exerc sesi  

1 find the sale price of an item given the original cost
and a discount based on a percent 

1–3 

2 find the sale price of an item given the original cost
and a discount based on a percent 

4, 5 

2 find the sale price of an item given the original cost
and more than one discount based on a percent 

6, 7 

2 find the original price given the percent of discount
and the sale price 

8, 9 

2 extend concepts learned in class to apply them in new
contexts 

10  

3 solve application problems involving discounts 11, 12 

3 higher-order and critical thinking skills 13–16 

Common M sconcept oni i  

When finding the final price after multiple discounts are applied, students 

may not use the new price after the first discount is applied when finding 

the final price after a second discount. In Ex ercise 6, students may 

incorrectly use $119.50 as the whole, or original amount, in both steps of 

finding the price after a discount is applied. Remind students to find the 

price after one discount is applied, then use that new price as the whole 

when finding the price after another discount is applied. 
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3 REFLECT AND PRACTICE 7.RP.A.3, 7.EE.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teach ngi  the Mathemat cali  Pract cesi  

1 Make Sense of Problems and Persevere in Solving Them 

In Ex ercise 13, students use multiple steps to find the percent of 

increase needed to raise the price of a 10%-off item to its original 

price. 

7 Look For and Make Use of Structure In Exercise 14, students 

use the patterns of percent of change to explain why a percent of 

increase and a percent of decrease are not the same. 

MPMP

Collaborat vei  Pract cei  

Have students work in pairs or small groups to complete the following 

e xercises. 

Clearly explain your strategy. 

Use with Exercise 11 Have students work in pairs. Give students 1–2 

minutes to individually consider the problem and formulate their strategy. 

Then ask them to clearly explain their strategy to their partner how they 

would solve the problem, without actually solving it. Have each student 

use their partner’s strategy to solve the problem. Have them compare 

and contrast strategies to determine if one or both strategies were viable, 

and discuss and resolve any differences. 

Be sure everyone understands. 

Use with Exercises 13–14 Have students work in groups of 3–4 to solve 

the problem in Exercise 13. Assign each student in the group a number. 

The entire group is responsible to ensure that every group member 

understands how to solve the problem. Group members should ask each 

other clarifying questions and check each other’s understanding. Call 

on a randomly numbered student from one group to share their group’s 

solution to the class. Repeat the process for Exercise 14. 
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Lesson 2-5 

Interest 

7.RP.A.3 

LESSON GOAL 

Students will solve problems involving simple interest. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Interest 

Learn: Simple Interest 

Example 1: Find Simple Interest 

Example 2: Find Simple Interest 

Example 3: Find Simple Interest 

Apply: Car Shopping 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress of the Checks after each example 

to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Take Another Look ● 

Extension: Compound Interest ● ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 11 of the Language Development 

Handbook to help your students build 

mathematical language related to solving 

problems involving interest. 

ELL You can use the tips and suggestions on 

page T11 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 
45 min 1 day 

Focus 
Doma n:i  Ratios and Proportional Relationships 

Major Cluster(s): In this lesson, students address major cluster 7. RP.A 

by solving problems involving simple interest. 

Standards for Mathemat cali  Content: 7. RP.A.3, Also addresses 

7.EE.B.3 

Standards for Mathemat cali  Pract ce:i  MP 1, MP2, MP3, MP4, MP6 

Coherence 

Vert cali  Al gnmenti  

Prev ousi

Students solved multi-step ratio and percent problems involving discounts. 

7 .RP.A.3, 7.EE.A.2 

Now

Students solve problems involving simple interest. 

7.RP.A.3 

Next

Students will solve problems involving commission and fees. 

7.RP.A.3, 7.EE.A.2 

Rigor 

The Three P llarsi  of R gori  

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Br dgei  In this lesson, students draw on their 

understanding of percents to build fluency with using the simple 

interest formula, and apply that fluency to solve real-world problems 

involving simple interest. 

Mathematical Background 
Simple interest is an amount paid or earned for the use of money. Itcan 

be found by using the formula l = prt where I is the interest, p is the 

principal, r is the annual interest rate (written as a decimal), and t is 

the time (in years). 
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1 LAUNCH 7.RP.A.3 

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Learn? 

Warm Up 

Prerequ s tei i  Sk llsi  

The Warm-Up exercises address the following prerequisite skill for this 

lesson: 

• multiplying decimals and whole numbers (Exercises 1–5) 

Answers 

1. 652.5 4. 16.5 

2. 162 5. 6,974.5 cubic inches 

3. 329 .6 

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about everyday life situations involving 

interest. 

Go Onl nei  to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer read 

aloud How can I meet this standard? and How can I use these practices?, 

and connect these to the standards. 

What Vocabulary Will You Learn? 
Use the following questions to engage students and facilitate a class 

discussion. 

Ask: 

• How would you use the word interest in a sentence? Sample answer: I 

earned $7 .55 in interest on my savings this year. 

• The principal is the amount of money that deposited or borrowed. In 

a savings account, what amount is the principal? The amount that was 

originally deposited. 

• How does the meaning of the word simple help you understand the 

meaning of simple interest? Sample answer: Simple means something 

that is easily understood or done. So , simple interest is interest that is 

easily calculated. 
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2 EXPLORE AND DEVELOP 7.RP.A.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Interest 

Ob ect vej i  

Students will use Web Sketchpad to explore the simple interest formula. 

Ideas for Use 

Recommended Use Pr esent the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the Talk 

About It! questions. Monitor student progress during the activity. Upon 

completion of the Explore activity, have student volunteers share their 

responses to the Inquiry Question. 

What if my students don’t have devices? You may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of Act v tyi i  

Students will be presented with a real-world problem involving a 

deposit into an account that earns simple interest. Throughout this 

activity , students will use the information to graph and describe points, 

investigate the relationship between total interest and time, and write 

equations that represent the relationship. 

Inqu ryi  Quest oni  

How is the amount of interest earned on a deposit related to the length of 

time and the interest rate ? Sample answer: The amount of interest is the 

product of the interest rate, the length of time, and the amount deposited 

in an account. 

Go Onl nei  to find additional teaching notes and sample answers 

for the T alk About It! questions. A sample response for the Talk About It! 

question on Slide 2 is shown. 

Talk About It! 
SLIDE 2 

Mathemat cali  D scoursei  

Is the relationship proportional? Explain. yes; Sample answer: The total 

amount of interest increases by the same dollar amount each year . 

(continued on next page) 

Interactive Presentation 

Explore, Slide 1 of 8 

Explore, Slide 2 of 8 

TYPE

On Slide 4, students identify the constant of proportionality and 

a write the simple interest equation. 

eTOOLS

On slide 2, students use the Coordinate Graphing eTool to graph 

the data. 
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2 EXPLORE AND DEVELOP 7.RP.A.3 

Interactive Presentation 

Explore, Slide 6 of 8 

DRAG & DROP 

On Slide 6, students drag values to write an equation. 

TYPE 

On Slide 7, students test the equation they wrote and explain 

a whether or not it works for other values. 

TYPE 

On Slide 8, students respond to the Inquiry Question and view a 

a sample answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Interest (cont n ed)i u  

Teach ngi  the Mathemat cali  Pract cesi  

2 Reason Abstractly and Quantitatively Enc ourage students to 

use the data values on the graph to search for a relationship 

between interest amount, time, and interest rate. Students should 

be able to explain the correspondences between the graph, table, 

and equation. 

Go Onl nei  to find additional teaching notes and sample answers 

for the Talk About It! questions. A sample response for the Talk About It! 

question on Slide 5 is shown. 

Talk About It! 
SLIDE 5 

Mathemat cali  D scoursei  

How is the constant of proportionality, 6, related to the values in the 

problem? Sample answer: 6 is 3% of 200. 

MPMP
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7.RP.A.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Simple Interest 

Ob ect vej i  

Students will understand what simple interest is, and learn how to use the 

simple interest formula. 

Teach ngi  Notes 
SLIDE 1 

Students will learn the terms principal, interest, and simple interest. You 

may wish to ask students what factors affect the amount of interest that 

is paid or earned. They should note the amount of money borrowed, the 

time that the money is borrowed, and the interest rate. 

Go Onl nei  

Have students watch the animation on Slide 2. The animation illustrates 

the simple interest formula. 

SLIDE 2 

Be sure to point out that the simple interest formula expresses the rate of 

interest as a decimal, and the time in terms of years. Students should use 

precision when working with the simple interest formula to ensure they 

adhere to these specifications. 

SLIDE 3 

Have students select the Words and Symbols flashcards to view how 

simple interest is expressed using these multiple representations. Prior 

to having students select the flashcards, ask them to describe simple 

interest in their own words. 

DIFFERENTIATE 

Reteach ngi  Act v tyi i  AL 

To help students learn about simple interest, encourage them to  first 

consider the interest earned in only one period. Then they can find 

the total amount of interest by multiplying by the number of time 

periods. Have students find the interest for the first year for each of 

the following. 

1. $500 at 8% $40 

2. $1,000 at 2% $20 

3. $100 at 10% $10 

4. $2,000 at 5% $100 

Interactive Presentation 

Learn, Simple Interest, Slide 2 of 3 

WATCH 

On Slide 2, students watch an animation 

that explains how interest, principal, rate, 

and time are related. 

FLASHCARDS 

On Slide 3, students use Flashcards to 

view multiple representations of simple 

interest. 
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2 EXPLORE AND DEVELOP 7.RP.A.3 

Interactive Presentation 

Example 1, Simple Interest, Slide 1 of 2 

CLICK 

On Slide 1, students select boxes to use 

the Interest formula to find the amount 

of interest earned. 

TYPE 

On Slide 1, students determine the amount 

a of interest earned. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Find Simple Interest 

Ob ect vej i  

Students will use an annual simple interest rate to find the amount of 

simple interest owed when the time is written as a whole number . 

Teach ngi  the Mathemat cali  Pract cesi  

6 Attend to Precision Enc ourage students to pay careful attention to 

writing the percent as a decimal prior to performing the calculations. 

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 1 

AL What is the principal amount? $580 

AL What is the interest rate? 2.5% 

OL Why do we write the interest rate as a decimal in the simple 

interest formula? Sample answer: A percent is a ratio per 100. To 

calculate with percents, the ratio needs to be written as a single 

number without the % symbol, such as a decimal or a fraction. 

OL How do you know that your answer is reasonable? Sample answer: 

Round $580 to $600; 2.5% of $100 is $2.50, so 2.5% of $600 is 

$2.50 × 6, or $15 and $15 × 2 = $30. 

BL At this rate, how much interest will she make in 5 years? Assume 

she neither adds nor withdraws money. $72.50 

MPMP

Go Onl nei  

• Find additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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7.RP.A.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Find Simple Interest 

Ob ect vej i  

Students will use an annual simple interest rate to find the amount of 

simple interest owed when the time is written as a fraction. 

Teach ngi  the Mathemat cali  Pract cesi  

2 Reason Abstractly and Quantitatively Enc ourage students 

to make sense of the given quantities, noting that 6 months is 

equivalent to half of a year. 

6 Attend to Precision Students should pay careful attention to 

units given for time in order to ensure they are calculating the 

simple interest correctly. 

MPMP

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 2 

AL For how long will Magdalena put her money into the savings

account? 6 months 

AL What unit of time is used in the simple interest formula? What does

this tell you that you need to do? years; convert 6 months to years 

OL If we had left the time as 6, and not 0.5, what would this represent

in the context of the problem? We would have found the interest 

earned after 6 years, not 6 months. 

BL If Magdalena left the money in the account for 9 months, what
3 __ would you use for the time in the formula? Explain. or 0.75; 
4 

_ 9 _ 3 __ 9 months is , or year. This is equivalent to 0.75 year. 
12 4 

SLIDE 3 

AL Identify the values we should substitute for p, r, and t. p = 580,

r = 0.035, t = 0.5 

OL If we had represented r as 3.5, what would that mean in the context

of the problem? That would mean a 350% interest rate, which is an 

unreasonable rate. 

BL Would doubling the principal double the interest earned? Explain.

yes; Sample answer: Doubling the principal would double the 

interest earned because (580 · 2) · 0 .035 · 0.5 = (580 · 0.035 · 

0.5) · 2. 

Go Onl nei  

• Find additional teaching notes, Teaching the Mathematical Practices, 

and the Talk About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 2, Simple Interest, Slide 3 of 5 

CLICK

On Slide 3, students select boxes to use 

the Interest formula to find the amount of 

interest earned. 

TYPE

On Slide 3, students determine the amount 

a of interest earned. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 7.RP.A.3 

Interactive Presentation 

Example 3, Simple Interest, Slide 2 of 4 

TYPE

On Slide 2, students type to indicate 

a variable values and a rate written as a 

decimal. 

CLICK

On Slide 3, students select boxes to use the 

Interest formula to find the amount of 

interest earned. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Find Simple Interest 

Ob ect vej i  

Students will use an annual simple interest rate to find the amount of 

simple interest owed when the rate is written as a fraction. 

Teach ngi  the Mathemat cali  Pract cesi  

6 Attend to Precision Enc ourage students to pay careful attention 

to the given quantities and express the interest rate as a decimal in 

the simple interest formula. Students should note that because the 

time was given as 15 years, they do not need to convert the time 

before proceeding with calculations. Encourage students to make 

sense of their final solutions within the context of the problem. 

MPMP

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 2 

AL What is the interest rate written as a decimal? 0.0475

OL If we had represented r as 4.75, what would that mean in the

context of the problem? That would mean a 475% interest rate, 

which is an unreasonable rate. 

BL How would the value of p change if Rondell’s parents decided to

use $15,000 of their own money, and only take out the loan on 

the remaining amount? p would become 84,400 

SLIDE 3 

AL Identify the values we should substitute for p, r, and t. p = 99,400,

r = 0.0475, t = 15

OL Compare the amount of interest they have to pay to the amount

of the loan. What do you notice? Sample answer: The amount of 

interest is a lot of money (about $70 ,000), compared to the amount 

of the loan (about $100,000). 

BL How much interest would they not have to pay if Rondell’s parents

decided to pay off the loan in 7 years? They would save $37,772 in 

interest. 

Go Onl nei  

• Find additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

102 Module 2 • Solve Percent Problems 

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page0188.xhtml


7.RP.A.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Car Shopping 

Ob ect vej i  

Students will come up with their own strategy to solve an application 

problem that involves purchasing a car . 

Teach ngi  the Mathemat cali  Pract cesi  

1 Make Sense of Problems and Persevere in Solving Them, 

4 M odel with Mathematics Students will be presented with a task. 

They will first seek to understand the task, and then determine 

possible entry points to solving it. As students come up with their 

own strategies, they may propose mathematical models to aid them. 

As they work to solve the problem, encourage them to evaluate their 

model and/or progress, and change directions, if necessary. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others As students respond to the Write About It! prompt, 

have them make sure their argument uses correct mathematical 

reasoning. If you choose to have them share their responses with 

others, encourage the listeners to ask clarifying questions to 

verify that the reasoning is correct. 

MPMP

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

t he task, or have a volunteer read it aloud. Then allow students the time 

to make sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them 

on a particular strategy, encourage them to use their own strategies to 

solve the problem and to evaluate their progress along the way. They 

may or may not find that they need to change direction or try out several 

strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

o verwhelmed, frustration, or disengagement, intervene to encourage 

them to think of alternate approaches to the problem. Some sample 

questions are shown. 

• What values should you use to calculate the sales tax? 

• How do you determine the amount of principal in order to calculate the 

interest? 

• How many monthly payments will Alex need to make? How do you 

know? 

Wr tei  About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

Interactive Presentation 

Apply, Car Shopping 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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3 REFLECT AND PRACTICE 7.RP.A.3

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Essent ali  Quest oni  Follow-Up 

How can percent describe the change of a quantity? 

In this lesson, students learned about how to find simple interest. 

Encourage them to discuss with a partner how different simple interest 

rates or lengths of time can affect the total amount they may pay for 

an item. For e xample, have students explain the differences in the total 

amount paid if they purchase an item for $500 and pay 12% simple 

interest for a year versus if they purchase the same item at a simple 

interest rate of 18% for a year. 

Exit Ticket 

Refer to the Exit Ticket slide. Simar is deciding between two accounts 

to deposit money. Account A pays 2.25% annual interest if the deposit is 

$600 for one year. Account B pays 2.5% annual interest if the deposit is 

$800 for one year. Which account will pay more to deposit Simar's money 

over the course of a year? Write a mathematical argument that can be 

used to defend your solution. Account B; Sample answer: Use the simple 

interest formula. For Account A, the interest earned is 600 multiplied by 

0 .0225, multiplied by 1. The interest earned is $13.50. For Account B, the 

interest earned is 800 multiplied by 0.025, multiplied by 1. The interest 

earned is $20. So, Account B earns more interest over the course of one 

year. 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, 

THEN assign: 

• Practice, Exercises 5–11 odd, 13–16 

• Extension: Compound Interest 

• Interest 

BL 

IF students score 66–89% on the Checks, 

THEN assign: 

• Practice, Exercises 1–9, 11, 13, 15 

• Extension: Compound Interest 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1–3 

• Understanding Percents 

OL 

IF students score 65% or below on the Checks, 

THEN assign: 

• Remediation: Review Resources 

• Take Another Look 

• Understanding Percents 

AL 
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7.RP.A.3

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive 

Student Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Ass gnmentsi  

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T op ci  Exerc sesi  

1 use an annual simple interest rate to find the amount

of simple interest owed when time is written as a 

whole number 

1–3 

2 use an annual simple interest rate to find the amount 4, 5 

of simple interest owed when time is written as a 

whole number 

2 use an annual simple interest rate to find the amount 6, 7 

of simple interest owed when time is written as a 

fraction 

2 use an annual simple interest rate to find the amount 8, 9 

of simple interest owed when the rate is written as a 

fraction 

2 extend concepts learned in class to apply them in new 10 

contexts 

3 solve application problems involving simple interest 11, 12 

3 higher-order and critical thinking skills 13–16 

Common M sconcept oni i  

Remind students that, when finding simple interest, time is represented 

in years. S tudents may need to rewrite time that is given in months as a 

part of a year. For example, in Exercise 6, students should use 0.5 for t 
_ 1 _ because 6 months is , or 0.5, of a year. 
2 
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3 REFLECT AND PRACTICE 7.RP.A.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teach ngi  the Mathemat cali  Pract cesi  

1 Make Sense of Problems and Persevere in Solving Them 

In Ex ercise 13, students determine a strategy they can use to 

find the interest rate. 

3 Construct Viable Arguments and Critique the Reasoning of 

Others In Exercise 15, students explain what happens if different 

variables are doubled when finding simple interest. 

Collaborat vei  Pract cei  

Have students work in pairs or small groups to complete the following 

e xercises. 

Create your own application problem. 

Use with Exercise 12 After completing the application problems, have 

students write their own real-world application problem that involves the 

concepts from this lesson. Have them trade their problems with a partner 

and solve them. Then have them check each other’s work, and discuss 

and resolve any differences. 

Clearly and precisely explain. 

Use with Exercise 15 Have pairs of students prepare their explanations, 

making sure that their reasoning is clear and precise. Then call on 

one pair of students to explain their reasoning to the class. Encourage 

students to come up with a variety of responses, such as using percent 

models or bar diagrams. 

MPMP
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Lesson 2-6 

Commission and Fees 

7.RP.A.3, 7.EE.A.2 

LESSON GOAL 

Students will solve problems involving commission and fees. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Learn: Commission and Fees 

Example 1: Find Commission 

Example 2: Find the Amount of Sales 

Example 3: Fees 

Apply: Personal Finance 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress of the Checks after each example 

to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Take Another Look ● 

Extension: Finance Charges ● ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 12 of the Language Development 

Handbook to help your students build 

mathematical language related to solving 

problems involving commission and fees. 

ELL You can use the tips and suggestions on 

page T12 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 
45 min 1 day 

Focus 
Doma n:i  Ratios and Proportional Relationships 

Major Cluster(s): In this lesson, students address major clusters 7. RP.A 

and 7.EE.A by solving problems involving commission and fees. 

Standards for Mathemat cali  Content: 7. RP.A.3, 7.EE.A.2 Also 

addresses 7.EE.B.3 

Standards for Mathemat cali  Pract ce:i  MP 1, MP2, MP3, MP4, MP6 

Coherence 

Vert cali  Al gnmenti  

Prev ousi

Students solved problems involving simple interest. 

7 .RP.A.3 

Now

Students solve problems involving commission and fees. 

7.RP.A.3, 7.EE.A.2 

Next

Students will solve problems involving percent error. 

7.RP.A.3 

Rigor 

The Three P llarsi  of R gori  

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Br dgei  In this lesson, students apply their 

understanding of percents to solve real-world problems involving 

commissions and fees. They build fluency in using ratio reasoning 

and/or the properties of operations to find the amount of commission, 

the amount of a fee, or the amount of sales needed to earn a given 

commission. 

Mathematical Background 
A commission is an amount earned based on a percent of the cost of 

goods or services sold. A fee is payment for a service. It can be a fixed 

amount, a percent of the charge, or both. 
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1 LAUNCH 7.RP.A.3, 7.EE.A.2 

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Learn? 

Warm Up 

Prerequ s tei i  Sk llsi  

The Warm-Up exercises address the following prerequisite skill for this 

lesson: 

• adding and multiplying decimals (Exercises 1–3) 

Answers 

1. 7 .2 pounds 

2. 4.2 feet 

3. 7.0 minutes 

Launch The Lesson 
The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about wages paid as commission. 

Go Onl nei  to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer read 

aloud How can I meet this standard? and How can I use these practices?, 

and connect these to the standards. 

What Vocabulary Will You Learn? 
Use the following questions to engage students and facilitate a class 

discussion. 

Ask: 

• Use the word commission in a sentence. Sample answer: A car 

salesman earned a 5% commission on the amount of the car sale. 

• If you pay money to a person or business, you are paying a fee. What is 

an e xample of a time when you might pay a fee? Sample answer: You 

may have to pay a fee when you don’t return a library book on time. 
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7.RP.A.3, 7.EE.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Commission and Fees 

Ob ect vej i  

Students will understand what commission and fees are, and how they 

are often calculated using percents. 

Teach ngi  Notes 
SLIDE 1 

Explain to your students that employees can be paid in different ways. 

Some types of careers pay their employees, in part or in whole, using 

commission. Have students expand to reveal the different ways in which 

employees can be paid. Have students list several types of jobs or 

careers that might fall into each category. 

SLIDE 2 

One type of career in which employees are paid by commission is in real 

estate. Realtors often earn commission on the sale of a home. Have 

students use equivalent ratios to determine what a 5% commission on 

the sale of a home that sells for $140,000 would be. 

DIFFERENTIATE 

Language Development Act v tyi i  ELL 

To further students’ understanding of commission, have them work 

with a partner to research careers in which employees are paid either 

entirely by commission, or by a salary plus commission. Have them 

create a presentation that highlights the main responsibilities of 

those careers, as well as a brief explanation how they earn their pay. 

Students’ presentations should include examples from at least three 

different types of careers. Have students share their presentations 

to the class. Some students may be uncomfortable speaking in front 

of others. Encourage them to make appropriate eye contact and 

articulate loudly enough for the class to hear. 

Interactive Presentation 

Learn, Commission and Fees, Slide 1 of 2 

EXPAND 

On Slide 1, students expand to reveal 

different ways in which people are paid. 

CLICK 

On Slide 2, students click to use 

equivalent ratios to determine the amount 

of commission made. 
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2 EXPLORE AND DEVELOP 7.RP.A.3, 7.EE.A.2 

Interactive Presentation 

Example 1, Find Commission, Slide 2 of 5 

CLICK 

On Slide 3, students move through the 

steps to solve the proportion. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Find Commission 

Ob ect vej i  

Students will find the amount of commission, given the total sales and the 

percent of commission. 

Teach ngi  the Mathemat cali  Pract cesi  

2 Reason Abstractly and Quantitatively Enc ourage students to 

use estimation to make sense of the quantities given in the 

example, and to verify their answer for reasonableness. 

Students should be able to reason that 10% of $1,300 is $130 and 

that 5% of $1,300 is half that amount, $65. Because the percent of 

commission 6.25% is between 5% and 10%, Angie’s commission 

will be between $65 and $130. 

6 Attend to Precision As students discuss the Talk About It! 

question, encourage them to use the estimate they made at the 

beginning of the example as they construct their explanation. Their 

explanations should use clear and precise mathematical language. 

MPMP

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 2 

AL What is the percent of commission Angie will earn for selling the 

ring? 6.25% 

AL What is the cost of the ring? $1,300 

OL Without calculating, will her commission be less than or greater 

than $130? Explain. less than; Sample answer: $130 is 10% of 

$1,300 and her commission is less than 10%, so she will earn less 

than $130 in commission. 

BL Will Angie earn more than $65 in commission? Explain. 

Yes, because 10% of $1,300 is $130, then 5% of $1,300 is $65. 

Because Angie earns more than 5%, she will earn more than $65 

in commission. 

SLIDE 3 

AL What is 6.25 divided by 100? Why is the division helpful? 

0.0625; Sample answer: Dividing results in a one-step equation. 

OL How do you know that your answer is reasonable? 

Sample answer: $81.25 is less than $130, and $130 is 10% of $1,300 

BL How much does Angie need to sell to earn $1,200 a week? 

Sample answer: $19,200 worth of jewelry 

Go Onl nei  

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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7.RP.A.3, 7.EE.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Find the Amount of Sales 

Ob ect vej i  

Students will find the total amount of sales, given the amount of 

commission and the percent of commission. 

Quest onsi  for Mathemat cali  D scoursei  

SLIDE 2 

AL What is the part, the whole, and the percent in this problem? 

1,200 is the part, a is the whole, and 8 is the percent. 

OL Without calculating, will Caleb need to sell more than $12,000? 

Explain. yes; Sample answer: 10% of $12,000 is $1,200. Because 

8% < 10%, Caleb will earn less than $1,200 if the sales are 

$12,000 . So, he needs to sell more than $12,000. 

OL A classmate wrote the equation 1,200 = 0.08 .x  Is this equation 

1,200 _____ _ 8 __ equivalent to the proportion = ? Explain. yes; Sample x 100 
_ 8 __ answer: By writing as 0.08 and multiplying both sides by x, 100 

the one-step equation 1,200 = 0.08x results and is equivalent to 

the proportion. 

BL How much would Caleb need to sell to earn $2,000 each month? 

$25,000 

Go Onl nei  

• Find additional teaching notes, Teaching the Mathematical Practices, 

and the Talk About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. Interactive Presentation 

Example 2, Find the Amount of Sales, Slide 2 of 4 

CLICK 

On Slide 2, students move through steps 

to construct a proportion. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 7.RP.A.3, 7.EE.A.2 

Interactive Presentation 

Example 3, Fees, Slide 2 of 5 

CLICK 

On Slide 2, students determine 8% of 

$85.50. 

TYPE 

On Slide 3, students determine how much 

a will be paid in shipping fees. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Fees 

Ob ect vej i  

Students will find the amount of a fee, given the conditions on which the 

fee is based and the percent of the fee. 

Teach ngi  the Mathemat cali  Pract cesi  

1 Make Sense of Problems and Persevere in Solving Them 

Enc ourage students to explain to themselves and others the 

meaning of the problem, and what they are asked to find, prior to 

jumping into a solution attempt. Students should understand that 

there are two different ways to calculate the shipping fee, and that 

the greater amount is the one that will be applied. 

6 Attend to Precision As students discuss the Talk About It! 

question, encourage them to defend their response with clear and 

accurate mathematical calculations and explanations. 

MPMP

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 2 

AL Explain this problem, in your own words. Sample answer: There 

are two options for calculating the shipping. It could either be 

a flat fee, $6.95, or it could be 8% of the purchase amount. The 

greater amount will be the shipping charge. 

OL How do you know that 8% of $85.50 will be less than $8.55? 

10% of $85.50 is $8.55, and 8% is less than 10%. 

BL If the shipping fee was 10% of $85.50, would you need to perform 

any actual calculations in order to solve the problem? 

Sample answer: No; I can mentally find 10% of $85.50, which 

is $8.55. I know that is greater than $6.95, so she will pay the 

greater amount. 

SLIDE 3 

AL Why do we compare the two fees? Sybrina must pay the greater 

amount of shipping fees. 

OL If Sybrina’s total purchases were $90, which shipping fee would 

she pay? Explain. 8% of $90, or $7.20; Sample answer: She must 

pay the greater amount, and an 8% fee, or $7 .20, is greater than 

$6.95. 

BL If Sybrina’s total purchases were x dollars, she will pay $6.95 in 

shipping. Find two possible values of x. Explain. Sample answers: 

$80 and $85; 8% of $80 and 8% of $85 are both less than $6.95 

and S ybrina must pay the grater amount. 

Go Onl nei  

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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7.RP.A.3, 7.EE.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Personal Finance 

Ob ect vej i  

Students will come up with their own strategy to solve an application 

problem that involves commission rates. 

Teach ngi  the Mathemat cali  Pract cesi  

1 Make Sense of Problems and Persevere in Solving Them, 

4 M odel with Mathematics Students will be presented with a task. 

They will first seek to understand the task, and then determine 

possible entry points to solving it. As students come up with their 

own strategies, they may propose mathematical models to aid them. 

As they work to solve the problem, encourage them to evaluate their 

model and/or progress, and change directions, if necessary. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others As students respond to the Write About It! prompt, 

have them make sure their argument uses correct mathematical 

reasoning. If you choose to have them share their responses with 

others, encourage the listeners to ask clarifying questions to 

verify that the reasoning is correct. 

MPMP

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

t he task, or have a volunteer read it aloud. Then allow students the time 

to make sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them 

on a particular strategy, encourage them to use their own strategies to 

solve the problem and to evaluate their progress along the way. They 

may or may not find that they need to change direction or try out several 

strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

o verwhelmed, frustration, or disengagement, intervene to encourage 

them to think of alternate approaches to the problem. Some sample 

questions are shown. 

• How can you break up this problem into smaller problems to solve or 

questions to answer? 

• What are the two types of pay that David could choose? 

• How much sales over $7,500 does David make on average? 

Wr tei  About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

Interactive Presentation 

Apply, Personal Finance 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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3 REFLECT AND PRACTICE 7.RP.A.3, 7.EE.A.2 

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Exit Ticket 

Refer to the Exit Ticket slide. Suppose you are offered a job that pays a 

base salary of $300 plus 5% commission on sales per week. Explain how 

to determine your weekly pay. Sample answer: Multiply the amount in 

sales by 5%, or 0 .05. Then add the base salary of $300. 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, 

THEN assign: 

• Practice, Exercises 1–9, 11–14 

• Extension: Finance Charges 

• Percent of a Number 

BL 

IF students score 66–89% on the Checks, 

THEN assign: 

• Practice, Exercises 1–8, 10, 11, 14 

• Extension: Finance Charges 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1–4 

• Understanding Percents 

OL 

IF students score 65% or below on the Checks, 

THEN assign: 

• Remediation: Review Resources 

• Take Another Look 

• Understanding Percents 

AL 
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7.RP.A.3, 7.EE.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive 

Student Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Ass gnmentsi  

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T op ci  Exerc sesi  

2 find the amount of commission given total sales and
the percent commission 

1, 2 

2 find the total amount of sales given the amount of
commission and the percent commission 

3, 4, 5 

2 find the amount of a fee given the amount on which
the fee is based and the percent of the fee 

6, 7, 8 

3 solve application problems involving commission or
fees 

9, 10 

3 higher-order and critical thinking skills 11–14 

Common M sconcept oni i  

Students may use an incorrect part or whole when solving problems 

involving commission.  In Ex ercise 3, the amount he needs to sell is the 

whole, while the amount of commission is the part. So, $900 is the part. 
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3 REFLECT AND PRACTICE 7.RP.A.3, 7.EE.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teach ngi  the Mathemat cali  Pract cesi  

3 Construct Viable Arguments and Critique the Reasoning of 

Others In Ex ercise 11, students find a student’s mistake and 

correct it. 

1 Make Sense of Problems and Persevere in Solving Them In 

Exercise 14, students plan a solution pathway to solve a problem 

involving multiple steps. 

MPMP

Collaborat vei  Pract cei  

Have students work in pairs or small groups to complete the following 

e xercises. 

Explore the truth of statements created by others. 

Use with Exercises 9–10 Have students work in pairs. After completing 

the apply problems, have students write two true statements and one 

false statement about each situation. An example of a true statement for 

Exercise 9 might be “The commission percent can be written as 0.24.” An 

example of a false statement might be “The commission percent applies 

to $4,000.” Have them trade statements with another pair or group. Each 

pair identifies which statements are true and which are false. Have them 

discuss and resolve any differences. 

Clearly explain your strategy. 

Use with Exercise 11 Have students work in pairs. Give students 1–2 

minutes to individually consider the problem and formulate their strategy. 

Then ask them to clearly explain their strategy to their partner how they 

would find a 6.5% commission on $525.08, without actually solving it. 

Have each student use their partner’s strategy to solve the problem. 

Have them compare and contrast strategies to determine if one or both 

strategies were viable, and discuss and resolve any differences. 
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Lesson 2-7 

Percent Error 

7.RP.A.3 

LESSON GOAL 

Students will solve problems involving percent error. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Percent Error 

Learn: Percent Error 

Example 1: Percent Error 

Apply: Sports 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress of the Checks after each example 

to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Take Another Look ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 13 of the Language Development 

Handbook to help your students build 

mathematical language related to percent error. 

ELL You can use the tips and suggestions on 

page T13 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 
45 min 1 day 

Focus 
Domain: Ratios and Proportional Relationships 

Ma orj  Cluster(s): In this lesson, students address major cluster 7. RP.A 

by solving problems involving percent error. 

Standards for Mathematical Content: 7. RP.A.3, Also addresses 

7.EE.B.3 

Standards for Mathematical Practice: MP 1, MP2, MP3, MP4, MP5 

Coherence 

Vertical Alignment 

Previous

Students solved problems involving commission and fees. 

7 .RP.A.3, 7.EE.A.2 

Now

Students solve problems involving percent error. 

7.RP.A.3 

Next

Students will use ratios to find the probability of an event occurring. 

7.SP.C.7 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students draw on their 

knowledge of proportional relationships and percents to build fluency 

with determining the percent error when given an estimated value 

for a quantity and the actual value. They apply their understanding of 

percent error to solve real-world problems. 

Mathematical Background 
Sometimes, it is not necessary to find an exact value. Instead, you can 

use an estimate. To determine if the estimate is reasonable, find the 

percent error. The percent error is a ratio, written as a percent, which 

compares the inaccuracy of an estimate, or amount of error, to the actual 

amount. The amount of error is the positive difference between the 

estimate and the actual amount. Subtract the lesser amount from the 

greater amount, because the amount of error is a positive value. 
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1 LAUNCH 7.RP.A.3 

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Learn? 

Warm Up 

Prerequisite Skills 

The Warm-Up exercises address the following prerequisite skill for this 

lesson: 

• subtracting and dividing decimals (Exercises 1–5) 

Answers 

1. 0 .58 4. 14 

2. 0.13 5. 0.15 mile 

3. 190 

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about using a percent to compare an 

estimate to an actual value in everyday life situations. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer read 

aloud How can I meet this standard? and How can I use these practices?, 

and connect these to the standards. 

What Vocabulary Will You Learn? 
Use the following questions to engage students and facilitate a class 

discussion. 

Ask: 

• What are three words that have the same meaning as the word error? 

Sample answer: mistake, miscalculation, inaccuracy. 

• Make a conjecture as to what you think the amount of error of an 

estimate might mean. Use your everyday knowledge of the words 

amount and error. Sample answer: The amount of error of an estimate 

might mean how far off the estimate is from the actual amount. 

T
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2 EXPLORE AND DEVELOP 7.RP.A.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Percent Error 

Objective 

Students will use Web Sketchpad to explore percent error. 

Ideas for Use 

Recommended Use Pr esent the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the Talk 

About It! questions. Monitor student progress during the activity. Upon 

completion of the Explore activity, have student volunteers share their 

responses to the Inquiry Question. 

What if my students don’t have devices? You may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of Activity 

Students will use a sketch that simulates shooting arrows at an archery 

target. Throughout this activity , students will make estimates and use the 

archery target sketch to determine the amount of error and the percent 

error for their estimates. 

Inquiry Question 

How can the amount of error and percent error help you know if your 

estimates are reasonable ? Sample answer: The amount of error and the 

percent error can tell you how close to the actual amount the estimate is. 

The lower the percent error , the closer the estimate. 

Go Online to find additional teaching notes and sample answers 

for the T alk About It! questions. A sample response for the Talk About It! 

question on Slide 3 is shown. 

Talk About It! 
SLIDE 3 

Mathematical Discourse 

Based on the amount of error and the percent error, explain whether or 

not your estimate was reasonable. Sample answer: For 100 arrows shot, 

I estimated 50 hits. My percent error was high – above 100%. For 200 

hits, I k ept my solution at 50 hits. My percent error was much lower. 

(continued on next page) 

Interactive Presentation 

Explore, Slide 1 of 5 

Explore, Slide 3 of 5 

WEB SKETCHPAD 

On Slides 2 and 3, students use Web Sketchpad to explore 

percent error. 
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2 EXPLORE AND DEVELOP 7.RP.A.3 

Interactive Presentation 

Explore, Slide 4 of 5 

TYPE

On Slide 4, students respond to a paragraph entry question 

a about a reasonable estimate based on experiments. 

TYPE

On Slide 5, students respond to the Inquiry Question and view a 

a sample answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Percent Error (continued) 

Teaching the Mathematical Practices 

5 Use Appropriate Tools Strategically S tudents will use Web 

Sketchpad to investigate how close their estimates are by 

comparing the estimated number of archery target hits to the 

actual number of hits. Encourage them to form an understanding 

of how the amount of error and percent error can help them 

know if their estimates are reasonable. 

Go Online to find additional teaching notes. 

MPMP
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7.RP.A.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Percent Error 

Objective 

Students will understand that percent error can help them compare the 

inaccuracy of an estimate, or amount of error , to the actual amount. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively S tudents should 

understand that percent error is found by writing the ratio between 

the amount of error and the actual amount. Encourage students 

to make sense of the quantities given in the problem, so that they 

understand that the amount of error, 200 is 20% of the actual 

amount, 1,000. As students discuss the Talk About It! question, 

encourage them to use reasoning about why the amount of error 

is a positive value. 

MPMP

Teaching Notes 
SLIDE 1 

You may wish to ask students if they have ever made an estimate that 

turned out not to be equivalent to the actual amount. For example, 

suppose a restaurant manager estimated that there would be 300 

customers at her restaurant on Friday night, but only 286 customers 

actually came. Have students explain how to find the amount of error in 

the restaurant manager's estimate (300 – 286 = 14). The percent error 

is found by writing the ratio of the error, 14, to the actual number of 

customers, 300, and then expressing that ratio as a percent. 

Talk About It! 
SLIDE 2 

Mathematical Discourse 

Why do you think it is important to subtract the lesser amount from the 

greater amount when finding the amount of error? Sample answer: 

Because the amount of error must be positive, you need to subtract the 

lesser amount from the greater amount. 

DIFFERENTIATE 

Reteaching Activity AL 

If students are struggling to understand how to find the percent error, 

have them first practice identifying the amount of error and the actual 

amount using the following exercises. 

1. Keara estimates that there are 24 students in the classroom. There are 

actually 27 students in the classroom. amount of error: 3; actual: 27 

2. A meteorologist forecasted a high temperature of 56 degrees, but 

the actual high temperature was 54 degrees. amount of error: 2; 

actual 54 

3. A basketball player predicted his team would score 87 points, but 

they actually scored 101 points. amount of error: 14; actual 101 

Interactive Presentation 

Learn, Percent Error, Slide 1 of 2 

CC LL IIC CK K

On Slide 1, students click to see how a bar 

diagram can be used to find percent error. 
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2 EXPLORE AND DEVELOP 7.RP.A.3 

Interactive Presentation 

Example 1, Percent Error, Slide 2 of 4 

CLICK 

On Slide 2, students move through the 

steps to find the percent error. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Percent Error 

Objective 

Students will find the percent error given the estimated value and the 

actual amount. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively Enc ourage students to 

make sense of the quantities given in the problem (the estimate 

and the actual value), so they can determine what values 

represent the part and the whole. 

As students discuss the Talk About It! question, encourage them 

to understand that even if the part is the same, the whole has 

changed, so the percent error will change as well. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL How do you find the amount of error? subtract the lesser amount, 

or the actual amount, from the greater amount, or the estimate. 

OL Do you think that the contractor’s estimate was close to the actual 

time it took him to complete the project? Explain. Sample answer: 

The contractor’ s estimate was not very close to the actual value. 

The difference, about 4 hours, compared to the actual time, about 

12 hours, is close to 30%. 

BL Provide an estimate for the amount of time to complete the project 

that would have a percent error less than 10%. Sample Answer: 

13.5 hours 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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7.RP.A.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Sports 

Objective 

Students will come up with their own strategy to solve an application 

problem involving percent error of estimating the number of wins a sports 

team will have in a season. 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them, 

4 M odel with Mathematics Students will be presented with a task. 

They will first seek to understand the task, and then determine 

possible entry points to solving it. As students come up with their 

own strategies, they may propose mathematical models to aid them. 

As they work to solve the problem, encourage them to evaluate their 

model and/or progress, and change directions, if necessary. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others As students respond to the Write About It! prompt, 

have them make sure their argument uses correct mathematical 

reasoning. If you choose to have them share their responses 

with others, encourage the listeners to ask clarifying questions 

to verify that the reasoning is correct. 

MPMP

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

the task, or have a volunteer read it aloud. Then allow students the time 

to mak e sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them on a 

particular strategy, encourage them to use their own strategies to solve the 

problem and to evaluate their progress along the way. They may or may not 

find that they need to change direction or try out several strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustration, or disengagement, intervene to encourage 

them to think of alternate approaches to the problem. Some sample 

questions are shown. 

• Why is it important to know that the team has currently won 8 of their 

10 games so far? 

• How many games are they expected to win out of 20 games? 5 games? 

• What is the amount of error in the newspaper’s estimate? 

Write About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

Interactive Presentation 

Apply, Sports 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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3 REFLECT AND PRACTICE 7.RP.A.3

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Exit Ticket 

Refer to the Exit Ticket slide. A jar has 654 jelly beans. Emily says the jar 

has 710 jelly beans. Find the percent error of Emily’s estimate. Round to 

the nearest tenth if necessary. Explain how you found your answer and 

state whether or not you think Emily’s estimate is close to the actual 

value. 8.6%; Sample answer: Subtract Emily’s estimate from the actual 

amount to find the amount of error: 710 − 654 = 56. Then divide the 
_ 5 _ 6 __ amount of error by the actual amount: ≈ 0.086. Multiply by 100 to
654 

write the decimal as a percent; 8.6%. Emily’s estimate is close to the 

actual value because her percent error is less than 10%. 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, 

THEN assign: 

• Practice, Exercises 1–9 odd, 11–14 

• Percent of a Number 

BL 

IF students score 66–89% on the Checks, 

THEN assign: 

• Practice, Exercises 1–8, 10, 11, 14 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Example 1 

• Understanding Percents 

OL 

IF students score 65% or below on the Checks, 

THEN assign: 

• Remediation: Review Resources 

• Take Another Look 

• Understanding Percents 

AL 

T
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7.RP.A.3

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive 

Student Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, 

as well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Assignments 

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T opic Exercises 

2 find the percent error given the estimated value and

the actual amount 

1–7 

2 extend concepts learned in class to apply them in new

contexts 

8 

3 solve application problems involving percent error 9, 10 

3 higher-order and critical thinking skills 11–14 

Common Misconception 

Students may attempt to find the percent error by dividing the actual 

value by the estimated value. In Ex ercise 1, students might divide 10 

by 7 and claim that the percent error is 42.9% because 10 divided by 

7 is approximately 1.429. Remind students that they must calculate 

the amount of  error before finding the percent error. Have them use 

reasoning to explain why a 42.9% error does not seem reasonable if the 

estimate was off by 3 games out of 10 games. 

Lesson 2-7 • Percent Error 119

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page0211.xhtml


3 REFLECT AND PRACTICE 7.RP.A.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teaching the Mathematical Practices 

3 Construct Viable Arguments and Critique the Reasoning of 

Others In Ex ercise 11, students find and correct a student’s mistake. 

3 Construct Viable Arguments and Critique the Reasoning of 

Others In Exercise 13, students make an argument for why you 

cannot find the percent error when the actual value is 0. 

In Exercise 14, students determine if a statement is true or false, 

and provide a counterexample if it is false. 

MPMP

Collaborative Practice 

Have students work in pairs or small groups to complete the following 

e xercises. 

Create your own application problem. 

Use with Exercise 9 After completing the application problems, have 

students write their own real-world application problem that involves the 

concepts from this lesson. Have them trade their problems with a partner 

and solve them. Then have them check each other’s work, and discuss 

and resolve any differences. 

Make sense of the problem. 

Use with Exercise 11 Have students work together to prepare a brief 

explanation that illustrates the flawed reasoning. For example, the 

student in the exercise forgot to write the amount of error as a percent. 

Have each pair or group of students present their explanations to the 

class. 

120 Module 2 • Solve Percent Problems 

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page0212.xhtml


Module 2 • Solve Percent Problems 

Review 

ELL A completed Foldable for this module should include examples of 

percent of increase, percent of decrease, and real world problems involving 

percents. Have students share their completed Foldables with a partner, 

comparing the similarities and differences in the examples recorded. 

Students can use their completed Foldables to study for the module 

assessment. 

Rate Yourself! 

Have students return to the Module Opener to rate their understanding 

of the concepts presented in this module. They should see that their 

knowledge and skills have increased. After completing the chart, have them 

respond to the prompts in their Interactive Student Edition and share their 

responses with a partner. 

Review and Assessment Options 

The following online review and assessment resources are available for you 

to assign to your students. These resources include technology-enhanced 

questions that are auto-scored, as well as essay questions. 

Review Resources 

Vocabulary Activity 

Module R eview 

Assessment Resources 

Put It All Together 1: Lessons 2-1 through 2-4 

Put It All T ogether 2: Lessons 2-5 through 2-7 

Vocabulary Test 

AL Module Test Form B 

OL Module Test Form A 

BL Module Test Form C 

Performance Task* 

*The module-level performance task is available online as a printable and editable 

document. A scoring rubric is included. 

LearnSmart Use LearnSmart as part of your test preparation plan 

to measure student topic retention. You can create a student assignment 

in LearnSmart for additional practice with this topic for Ratios and 

Proportional Relationships. 

• Applications of Proportional Relationships 
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Essent ali  Quest oni  

ELL Have students complete the graphic organizer to organize their 

thoughts related to the Essential Question. You may wish to have 

students work in pairs or groups to answer the Essential Question, 

or facilitate a whole class discussion. You may wish to have students 

watch the Launch the Module video again in which the module Essential 

Question was first presented. 

How can a percent descr bei  the change of a quant ty?i  See students’ 

graphic organizers. 
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Test Pract cei  

You can use these pages to help your students review module content 

and prepare for online assessments. Exercises 1–12 mirror the types of 

questions your students will see on the online assessments. 

Quest oni  Type Descr pt oni i Exerc se(s)i  

Multiple Choice Students select one correct answer. 3, 6, 12 

Multiselect Multiple answers may be correct. 

Students must select all correct 

answers. 

9 

Equation Editor Students use an online equation 

editor to construct their response, 

often using math notation and 

symbols. 

4, 7, 10 

Table Item Students complete a table. 5 

Open Response Students construct their own 1, 2, 8, 11 

response in the area provided. 

To ensure that students understand the standards, check students’ 

success on individual exercises. 

Standard(s) Lesson(s) Exerc se(s)i  

7.RP.A.3 2-1, 2-2, 2-3, 2-4,

2-5, 2-6, 2-7 

1–12 

7 .EE.A.2 2-2, 2-3, 2-4, 2-6 3–7, 10–11 
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Module 3 

Operations with Integers and Rational Numbers 

Module Goal 

Add, subtract, multiply, and divide integers and rational numbers. 

Focus 

Domain: The Number System 

Ma orj  Clu ster(s): 

7.NS.A A pply and extend previous understandings of operations with 

fractions to add, subtract, multiply, and divide rational numbers. 

Standards for Mathematical Content: 

7.NS.A.1 A pply and extend previous understandings of addition and 

subtraction to add and subtract rational numbers; represent addition 

and subtraction on a horizontal or vertical number line diagram. 

7.NS.A.2 Apply and extend previous understandings of multiplication 

and division and of fractions to multiply and divide rational numbers. 

Also addresses 7.NS.A.3, 7.EE.A.2, 7.EE.B.3, and 8.NS.A.1. 

Standards for Mathematical Practice: MP1, MP2, MP3, MP4, MP5, MP6, 

MP7 , MP8 

Be Sure to Cover 

Students need to have a thorough understanding of the prerequisite skills 

required for this module. 

• find the absolute value of integers 

• graph integers on a number line 

• simplifing numerical expressions involving whole numbers 

Use the Module Pretest to diagnose students’ readiness for this module. 

Coherence 

Vertical Alignment 

Previous

Students applied and extended previous understandings of numbers to the 

system of rational numbers. 6. NS.C 

Now

Students add, subtract, multiply, and divide integers and rational numbers. 
7.NS.A.1, 7.NS.A.2, 7.NS.A.3, 8.NS.A.1 

Next

Students develop and use the Laws of Exponents to evaluate, simplify, and 

perform computations with expressions with powers.. 

8.EE.A.1, 8.EE.A.3, 8.EE.A.4 

Rigor 

The Three Pillars of Rigor 

In this module, students draw on their knowledge of rational numbers 

(gained in Grade 6) to develop understanding of operations with integers 

and rational numbers. They use this understanding to build fluency with 

rational number operations and the order of operations. They will apply 

their fluency to solve multi-step problems involving integers and rational 

numbers. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

EXPLORE LEARN EXAMPLE & PRACTICE 

Suggested Pacing 

Lesson Standards 45-min classes 90-min classes 

Module Pretest and Launch the Module Video 1 0.5 

3–1 Add Integers 7.NS.A.1, 7.NS.A.1.A, 7.NS.A.1.B, 7.NS.A.1.D 1 0.5 

3–2 Subtract Integers 7.NS.A.1, 7.NS.A.1.C 2 1 

3–3 Multiply Integers 7.NS.A.2, 7.NS.A.2.A, 7.NS.A.2.C 1 0.5 

3–4 Divide Integers 7.NS.A.2, 7.NS.A.2.B, 7.NS.A.2.C 1 0.5 

3–5 Apply Integer Operations 7.NS.A.1, 7.NS.A.1.D, 7.NS.A.2, 7.NS.A.2.C, 7.NS.A.3, 

7.EE.B.3 
1 0.5 

Put It All Together 1: L essons 3-1 through 3-5 0.5 0.25 

3-6 Rational Numbers 7.NS.A.2, 7.NS.A.2.B, 7.NS.A.2.D, 8.NS.A.1 1 0.5 

3-7 Add and Subtract Rational Numbers 7.NS.A.1, 7.NS.A.1.A, 7.NS.A.1.B, 7.NS.A.1.C, 7.NS.A.1.D, 

7.NS.A.2, 7.NS.A.2.B, 7.EE.B.3 
1 0.5 

3-8 Multiply and Divide Rational Numbers 7.NS.A.2, 7.NS.A.2.A, 7.NS.A.1.B, 7.NS.A.2.C, 7.NS.A.3 1 0.5 

Put It All Together 2: L essons 3-6 through 3-8 0.5 0.25 

3-9 Apply Rational Number Operations 7.NS.A.1, 7.NS.A.1.D, 7.NS.A.2, 7.NS.A.2.C, 7.NS.A.3 1 0.5 

Module Review and Assessment 2 1 

Total Days 14 7 
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CHERYL TOBEY 

MATH 
PROBES 

Formative Assessment Math Probe 

Operations with Integers 

Analyze the Probe 
Review the probe prior to assigning it to your students. 

In this probe, students will determine whether each simplified expression is positive or not, 

without actually calculating. 

Targeted Concept Determining whether the result is positive or negative involves 

understanding the effects of integer addition, subtraction, multiplication and division. 

Targeted Misconceptions 

• Students may overgeneralize or mix up the rules governing rational number operations. 

• Students may think that when opposites are multiplied or divided, the result is zero. 

• Explanations are ambiguous. For example, students may indicate “two negatives is 

always a positive” without specifying for which operations. 

Assign the probe after Lesson 4. 

Collect and Assess Student Work 

If the student selects... Then the student likely... 

Yes for a, c, e, f, g, or h misapplied the rule of “two negatives make a positive” to all operations. 

e. Yes distributed the negative to the first integer inside the parentheses, but not to the 

second. 

h. Yes thinks a negative divided by a negative results in a positive answer, without 

simplifying each part of the problem first. 

“Two negatives cancel

each other out.” 

overgeneralized in their explanations. 

Take Action 
After the Probe Design a plan to address any possible misconceptions. You may wish to 

assign the following resources. 

• Whole Numbers, Integers 

• Lesson 1, Examples 1–7 

• Lesson 2, Examples 1–5 

• Lesson 3, Examples 1–6 

• Lesson 4, Examples 1–4 

Revisit the probe at the end of the module to be sure your students no longer carry these 

misconceptions. 

Correct Answers: a. No; b. No; 

c. Ye s; d. Yes; e. No; f. Yes; g. Yes; 

h. No 
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The Ignite! activities, created by Dr. Raj Shah, cultivate curiosity and 

engage and challenge students. Use these open-ended, collaborative 

activities, located online in the module Launch section, to encourage your 

students to develop a growth mindset towards mathematics and problem 

solving. Use the teacher notes for implementation suggestions and 

support for encouraging productive struggle. 

Essential Question 

At the end of this module, students will complete a graphic organizer to 

help them answer the Essential Question. 

How are operations with rational numbers related to operations 

with integers? See students’ graphic organizers. 

What Will You Learn? 

Prior to beginning this module, have your students rate their knowledge 

of each item listed. At the end of the module, you will be reminded to 

have your students return to these pages to rate their knowledge again. 

They should see that their knowledge and skills have increased. 

Foldables are three-dimensional graphic organizers that help students 

create study guides for each module. 

Step 1 Have students locate the module Foldable at the back of the 

Interactive Student Edition. They should follow the cutting and assembly 

instructions at the top of the page. 

Step 2 Have students attach their Foldable to the first page of the 

Module Review, by matching up the tabs. Dotted tabs indicate where to 

place the Foldable. Striped tabs indicate where to tape the Foldable. 

When to Use It Students add information to their Foldables as they 

complete selected lessons. Once they’ve completed their Foldable, they 

can use it to help them study for the module assessment. 

Launch the Module 

The Launch the Module video uses the topics of measurement, altitude, 

and the stock market to introduce the idea of operations with rational 

numbers. Use the video to engage students before starting the module. 

Pause and Reflect 

Encourage your students to engage in the habit of reflection. As they 

progress through the module, they will be encouraged to pause and think 

about what they just learned. These moments of reflection are indicated 

by the Pause and Reflect questions that appear in the Interactive Student 

Edition. You may wish to have your students share their responses with a 

partner or use these questions to facilitate a whole-class discussion. 

Interactive Student Presentation 
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What Vocabulary Will You Learn? 

ELL As you proceed through the module, introduce each vocabulary 

term using the following routine. 

Define A rational number is any number that can be written in the 
a __ form where a and b are integers, and b ≠ 0. 
b 

Example 
5 __ 3 __ The numbers –8, , –3 , 1.75, 32%, and –5.6 are all examples of rational 
9 4 

numbers. 

Ask Explain why 32% is considered a rational number. 
_ 3 _ 2 _ Sample answer: 32% can be written as the ratio of two integers, , and 
100 

the denominator is not 0. 

Are You Ready? 

Students may need to review the following prerequisite skills to succeed 

in this module. 

• operations with whole numbers 

• operations with fractions 

• operations with decimals 

• using the order of operations to evaluate expressions 

ALEKS is an adaptive, personalized learning environment that identifies 

precisely what each student knows and is ready to learn, ensuring 

student success at all levels. 

You can use the ALEKS pie report to see which students know the 

concepts in the Whole Numbers, Integers, and Fractions topics – who 

is ready to learn these concepts and who isn’t quite ready to learn them 

yet – in order to adjust your instruction as appropriate. 

Mindset Matters 

Regular Reflection 

When students are asked to regularly explain their thinking about a 

strategy they used to solve a problem, they are engaging in thought 

organization, concise consolidation of knowledge, and deductive and 

inductive reasoning. 

How Can I Apply It? 

Use the Think About It! and T alk About It! questions throughout each 

lesson to encourage students to reflect about what they just learned, or 

what they might do next. 

Throughout the lesson, Pause and Reflect questions are included at 

point-of-use in the Interactive Student Edition. Encourage students to 

not skip over these questions, but to actually pause and reflect on the 

concept(s) they just learned and what questions they still might have. 

Have students complete the Exit Tickets to reflect on their learning about 

the topics covered in each lesson. Have students share their reflections 

with a partner or in small groups. 
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Lesson 3-1 

Add Integers 
7.NS.A.1 

LESSON GOAL 

Students will solve problems adding integers. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Use Algebra Tiles to Add Integers 

Learn: Add Integers with the Same Sign 

Example 1: Add Integers with the Same Sign 

Example 2: Add Integers with the Same Sign 

Learn: Find Additive Inverses 

Example 3: Find Additive Inverses 

Learn: Add Integers with Different Signs 

Example 4: Add Integers with Different Signs 

Example 5: Add Integers with Different Signs 

Example 6: Add Three or More Integers 

Example 7: Add Three or More Integers 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress of the Checks after each example 

to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Take Another Look ● 

Extension: Balancing a Checkbook ● ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 14 of the Language Development 

Handbook to help your students build 

mathematical language related to addition of 

integers. 

ELL You can use the tips and suggestions on 

page T14 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 
45 min 1 day 

Focus 
Domain: The Number System 

Ma orj  Cluster(s): In this lesson, students address major cluster 7. NS.A 

by adding integers. 

Standards for Mathematical Content: 7 .NS.A.1, 7.NS.A.1.A, 

7.NS.A.1.B, 7.NS.A.1.D, 7.EE.B.3, Also addresses 7.NS.A.3 

Standards for Mathematical Practice: MP 2, MP3, MP5, MP6 

Coherence 

Vertical Alignment 

Previous

Students used integers to describe real-world situations. 

6.NS.C .5 

Now

Students solve problems involving adding integers. 

7.NS.A.1.A, 7.NS.A.1.B, 7.NS.A.1.D 

Next

Students will solve problems involving subtracting integers. 

7.NS.A.1, 7.NS.A.1.C 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students draw on their 

knowledge of rational numbers to develop understanding of addition 

of integers and finding additive inverses. They use this understanding 

to gain fluency in adding multiple signed numbers. They apply their 

knowledge of adding integers in real-world applications. 

Mathematical Background 
The set of integers consists of whole numbers and their opposites. 

{..., −3, −2, −1, 0, 1, 2, 3, …} Numbers that are the same distance from 

zero on a number line, but on opposite sides of zero have the same 

absolute value. Opposites have the same absolute value but different 

signs. Two integers that are opposites are called additive inverses and 

their sum is always zero. To add two integers with the same sign, add 

their absolute values. The sum has the same sign as the addends. To add 

two integers with different signs, subtract their absolute values. The sum 

has the same sign as the addend with the greater absolute value. 
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1 LAUNCH 7.NS.A.1

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Learn? 

Warm Up 

Prerequisite Skills 

The Warm-Up exercises address the following prerequisite skill for 

this lesson: 

• solving word problems involving adding whole numbers (Exercises 1–3) 

Answers

1. 39

2. 14

3. 147

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about integers as they relate to 

football. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer 

read aloud How can I meet these standards? and How can I use these 

practices?, and connect these to the standards. 

What Vocabulary Will You Learn? 
Use the following questions to engage students and facilitate a class 

discussion. 

Ask: 

• Give an example of opposites in everyday language. Sample answer: 

W alking forward and walking backward are opposites. 

• What does the root word add in the word additive mean ? Sample 

answers: Add means to join, unite, or bring together. 

• What do you think property means in mathematics ? Sample answer: A 

property is an attribute common to all members of a group, as in a set 

of numbers. 
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2 EXPLORE AND DEVELOP 7.NS.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Use Algebra Tiles to Add Integers 

Objective 

Students will use algebra tiles to explore how to add integers. 

Ideas for Use 

Recommended Use Present the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. P airs should discuss each of the Talk 

About It! questions. Monitor student progress during the activity. Upon 

completion of the Explore activity, have student volunteers share their 

responses to the Inquiry Question. 

What if my students don’t have devices? Y ou may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of Activity 

Students will be presented with algebra tiles representing 1 and −1. 

Throughout this activity , students will use the algebra tiles to add 

integers. 

Inquiry Question 

How can algebra tiles be used to model integer addition? Sample answer: 

Use algebra tiles to represent each integer . Remove any zero pairs. The 

value that remains represents the sum of the integers. 

Go Online to find additional teaching notes and sample answers 

for the T alk About It! questions. A sample response for the Talk About It! 

question on Slide 2 is shown. 

Talk About It! 
SLIDE 2 

Mathematical Discourse 

What steps did you take to model the expression? Sample answer: Begin 

by placing two −1 tiles on the workspace. Then add three −1 tiles. The 

sum of the tiles on the workspace is five −1 tiles. 

(continued on ne xt page) 

Interactive Presentation 

Explore, Slide 1 of 7 

Explore, Slide 2 of 7 

DRAG & DROP 

On Slides 2 and 3, students drag algebra tiles to model the 

addition of integers. 

WATCH 

On Slide 2, students watch a video that explains how to add 

integers with algebra tiles. 

TYPE 

On Slide 3, students type to make a conjecture about the sum of 

a two negative addends. 
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2 EXPLORE AND DEVELOP 7.NS.A.1 

Interactive Presentation 

Explore, Slide 5 of 7 

DRAG & DROP 

On Slides 5 and 6, students drag algebra tiles to model the 

addition of integers. 

WATCH 

On Slide 4, students watch a video that demonstrates zero pairs. 

TYPE 

On Slide 7, students respond to the Inquiry Question and 

a view a sample answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Use Algebra Tiles to Add Integers 
(continued)

Teaching the Mathematical Practices 

5 Use Appropriate Tools Strategically Enc ourage students to 

use algebra tiles to explore integer addition. 

MPMP

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. Sample responses for the Talk About It! 

questions on Slide 5 are shown. 

T alk About It! 
SLIDE 5 

Mathematical Discourse 

How many zero pairs are there on the workspace? three zero pairs 

What steps did you take to simplify the expression? Sample answer: I 

removed any sets of zero pairs until there were none left. 
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7.NS.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Add Integers with the Same Sign 

Objective 

Students will understand that they can use a number line to add integers 

with the same sign. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively A s students discuss the 

Talk About It! question on Slide 3, encourage them to generate 

their own examples that demonstrate the rule for adding integers 

with the same sign, and use a number line if necessary. 

As students discuss the Talk About It! question on Slide 4, 

encourage them to reason about how a number line illustrates 

that the sum of two negative integers will always be negative. 

MPMP

Go Online to find additional teaching notes. 

Talk About It! 
SLIDE 3 

Mathematical Discourse 

Give an example of adding integers with the same sign. Does your 

example reinforce the rules about the sign of the sum? Sample answer: 

-2 + ( 6)-  = -8; This reinforces the rule because both addends are

negative and the sum is negative. 

(continued on next page) 

DIFFERENTIATE 

Reteaching Activity AL 

For students that may be struggling to understand how to add integers 

with the same sign, explain how they can view integers based on 

their position on the number line. The sum of two integers is their 

cumulative positive from 0. For each of the following sums, have 

students work with a partner to identify each of the addend’s position 

on the number with respect to 0. Then have them describe the location 

of the sum. 

–2 + ( 7)–  2 units left; 7 units left; 9 units left

–1 + ( –1) 1 unit left; 1 unit left; 2 units left

–6 + ( –14) 6 units left; 14 units left; 20 units left

–3 + ( –2) 3 units left; 2 units left; 5 units left

Interactive Presentation 

Learn, Add Integers with the Same Sign, Slide 1 of 4 

CLICK 

On Slide 1, students move through the 

slides to model –3 + ( 4)–  = –7 on a 

horizontal number line. 

CLICK 

On Slide 2, students move through the 

slides to model –5 + ( 4)–  = –9 on a 

vertical number line. 
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2 EXPLORE AND DEVELOP 7.NS.A.1 

Interactive Presentation 

Example 1, Add Integers with the Same Sign, Slide 2 of 5 

WEB SKETCHPAD 

On Slide 2, students use Web Sketchpad 

to see addends placed on a number line 

(Method 1). 

CLICK 

On Slide 3, students use absolute value to 

find the sum (Method 2). 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Add Integers with the Same Sign 
(continued)

Talk About It! 
SLIDE 4 

Mathematical Discourse 

How does a number line help show that the sum of two negative numbers 

will always be negative? Sample answer: When adding negative numbers 

on the number line, it shows that the sum is even farther away from zero 

than either of the addends. 

Example 1 Add Integers with the Same Sign 

Objective 

Students will add integers with the same sign. 

Questions for Mathematical Discourse 
SLIDE 2 

AL Do both integers have the same sign? yes 

AL What is the sign of both integers? negative 

OL After pressing Add, how does the number line show us what the 

sign of the sum is? The number line shows that the sum of the two 

negative integers is negative. 

BL If you were told that the sum of these numbers is positive, how 

could you justify why you knew the sum had to be negative? 

Sample answer: If you start at 0, and move left twice to indicate the 

two negative integers, the sum will still be to the left of 0 , which is 

negative. 

SLIDE 3 

AL What are the absolute values of ‒7 and ‒2? 7 and 2 

OL What will be the sign of the sum? Explain. Negative, because both 

integers are negative. 

OL Which method do you prefer? See students’ responses. 

BL Without calculating, what will be the sign of the sum ‒7 + ( ‒2) + 

( 11)?‒  Explain. Then find the sum. negative; As long as all of the 

addends are negative, the sum will be negative. The sum is ‒20 . 

Go Online 

• Find additional teaching notes, Teaching the Mathematical Practices, 

and the Talk About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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7.NS.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Add Integers with the Same 
Sign 

Objective 

Students will add integers with the same sign to solve a real-world 

problem. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively A s students discuss the 

Talk About It! question on Slide 3, encourage them to correctly 

interpret their results within the context of the situation. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What do you need to find? the integer that represents the amount 

of money Allie has at the end of the month 

AL What do you know? She borrowed $139 for an ebook reader and 

$47 for apps, games, and movies. 

OL What expression represents the amount of money Allie had at the 

end of the month? ‒139 + ( 47)‒  

OL Without calculating, how do you know that the sum will be 

negative? The sum of two negative integers is negative. 

BL Suppose Allie then returned $53 to her parents. Write an addition 

expression that represents the amount Allie had after this payment. 

‒139 + ( 47)‒  + 53 or ‒186 + 53 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 2, Add Integers with the Same Sign, Slide 2 of 4 

CLICK 

On Slide 2, students move through the 

steps to solve the problem. 

TYPE 

On Slide 2, students determine the 

solution. a 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 7.NS.A.1 

Interactive Presentation 

Learn, Find Additive Inverses, Slide 2 of 3 

FLASHCARDS 

On Slide 1, students use Flashcards to 

view multiple representations of the 

Additive Inverse Property. 

TYPE 

On Slide 2, students complete a table to 

show integers and their additive inverses. a 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Find Additive Inverses 

Objective 

Students will understand that an integer and its opposite are called 

additive inverses, and their sum is zero . 

Teaching the Mathematical Practices 

6 Attend to Precision A s students discuss the Talk About It! 

question on Slide 3, encourage them to attend to the meaning of 

the term additive inverse and clearly explain why the number they 

chose is its own additive inverse. 

MPMP

Teaching Notes 
SLIDE 1 

Students previously learned about integers and their opposites. Ask 

students why it makes sense that the sum of an integer and its opposite 

is zero. Have students select the Words, Example, and Algebra flashcards 

to view how the Additive Inverse Property can be described using these 

multiple representations. 

Talk About It! 
SLIDE 3 

Mathematical Discourse 

Which number is its own additive inverse? Explain. Zero, because it is 

neither positive nor negative. 

DIFFERENTIATE 

Language Development Activity ELL 

To further students’ understanding of additive inverses, have them 

work with a partner to explain why the terms additive inverses and 

opposites can be used interchangeably. Have them make a conjecture 

as to why there might be two terms that refer to the same concept. 

Sample answer: Numbers that are opposites are on opposite sides 

of zero on the number line, which is why they are referred to as 

opposites. They also have opposite signs, + and –. Additive inverses 

are numbers that have a sum of zero , which is why the term additive is 

used to describe them. Additive inverses and opposites are the same. 

If two numbers are opposites (on opposite sides of zero on the number 

line), they will always be additive inverses (because their sum is zero). 
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7.NS.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Find Additive Inverses 

Objective 

Students will find the additive inverse of an integer in a real-world 

conte xt. 

Teaching the Mathematical Practices 

6 Attend to Precision A s students discuss the Talk About It! 

question, encourage them to use clear and precise mathematical 

language, such as additive inverses and opposites. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What integer represents the elevation in feet above sea level at the 

beginning of the hiking trail? 150 

AL What integer represents the elevation in feet above sea level at the 

end of the hiking trail? 0 

OL How will you find the change in the elevation of the trail from 

beginning to end? Find the additive inverse of 150. 

OL What is the additive inverse of 150? −150 

BL Write and solve a real-world problem where you have to find the 

additive inverse. Sample answer: The temperature outside was −2 

degrees Fahrenheit. The temperature is now 0 degrees Fahrenheit. 

What integer represents the change in temperature?; 2 

Go Online 

• Find additional teaching notes, Teaching the Mathematical Practices, 

and the Talk About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Learn Add Integers with Different Signs 

Objective 

Students will understand that they can use a number line to add integers 

with different signs. 

Teaching the Mathematical Practices 

6 Attend to Precision A s students discuss the Talk About It! 

question on Slide 3, encourage them to give an accurate example 

of adding integers with different signs that reinforces the rules 

about the sign of the sum. 

MPMP

Go Online to find additional teaching notes. 

(continued on next page) 

Interactive Presentation 

Learn, Add Integers with Different Signs, Slide 1 of 3 

TYPE 

On Slide 2 of Example 3, students 

a determine the integer that represents the 

change in elevation. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 7.NS.A.1 

Interactive Presentation 

Example 4, Add Integers with Different Signs, Slide 2 of 5 

WEB SKETCHPAD 

On Slide 2, students use Web Sketchpad 

to see addends placed on a number line 

(Method 1). 

CLICK 

On Slide 3, students use absolute value to 

find the sum (Method 2). 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Add Integers with Different Signs 
(continued)

Talk About It! 
SLIDE 3 

Mathematical Discourse 

Give an example of adding integers with different signs. Does your 

example reinforce the statements about the sign of a sum? 

Sample answer: 13 + (–6) = 7. This reinforces the statements because the 

integer with the greater absolute value, 13, is positive, as is the sum. 

Example 4 Add Integers with Different 
Signs 

Objective 

Students will add integers with different signs. 

Questions for Mathematical Discourse 
SLIDE 2 

AL Do the two integers have the same sign, or different signs? 

different signs 

OL After pressing Add, explain why the first integer resulted in 

movement to the right, while the second integer resulted in 

movement to the left. Sample answer: The first integer is positive. 

The second integer is negative. Adding a negative integer results 

in movement to the left. 

BL How could you alter one of the integers in the expression so that 

the sum is 0? Sample answer: Change the second integer to −11 so 

that the e xpression is 11 + ( 11),−  which has a sum of 0. 

SLIDE 3 

AL Which integer has the greater absolute value? 11 

OL Will the sum be positive or negative? Explain. Because the positive 

integer has the greater absolute value, the sum will be positive. 

BL What is the greatest integer that can be added to 11 in order to 

make the sum negative? –12 

Go Online 

• Find additional teaching notes, Teaching the Mathematical Practices, 

and the Talk About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

132 Module 3 • Operations with Integers and Rational Numbers

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page0230.xhtml


7.NS.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 5 Add Integers with Different 
Signs 

Objective 

Students will add integers with different signs to solve a real-world 

problem. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively A s students discuss the 

Talk About It! question on Slide 3, encourage them to interpret the 

result of a positive integer in the context of the situation, and to use 

quantitative reasoning as they think of a possible change to the 

problem that would result in a positive integer solution. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What do you need to find? the current depth of the whale 

AL What was the original depth of the whale? 275 feet below the 

water’s surface 

OL What integers are used to represent “a depth of 275 feet below 

the surface of the water?” and “rose 194 feet?” −275; 194 

BL Will the whale reach the surface of the water? Explain. no; Sample 

answer: The whale was 275 feet below the surface and rose 

194 feet. Because 194 < 275, the whale will not reach the surface 

of the water . 

BL Suppose the whale jumped out of the water, at a height of 7 feet 

above the water’s surface. How far did the whale travel, if it’s 

original depth was 275 feet below the surface? 282 feet 

Go Online 

• Find additional teaching notes, Teaching the Mathematical Practices, 

and Talk About It! questions to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 5, Add Integers with Different Signs, Slide 2 of 4 

CLICK 

On Slide 2, students move through the 

steps to find the depth of the whale. 

TYPE 

On Slide 2, students determine and 

a interpret the sum. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 7.NS.A.1 

Interactive Presentation 

Example 6, Add Three or More Integers, Slide 3 of 5 

CLICK 

On Slide 2, students find the sum by 

adding the numbers in order (Method 1). 

CLICK 

On Slide 3, students find the sum by 

grouping like signs together (Method 2). 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 6 Add Three or More Integers 

Objective 

Students will add three or more integers. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively Enc ourage students to 

make sense of each of the methods used to find the sum of three 

or more integers. 

6 Attend to Precision As student discuss the Talk About It! 

question on Slide 4, encourage students to use clear mathematical 

language as they explain the similarities and differences between 

the two methods. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL Do all of the integers have the same sign? Explain. No; one integer 

is positive and the other two integers are negative. 

OL After adding the first two integers, how do you know that the sum 

of 48 and -14 will be positive? The sign of the number with the 

larger absolute value, 48, is positive. 

BL How could you mentally determine that the sum will be positive, 

without calculating? Sample answer: The absolute value of the sum 

of the two negative numbers, 40 , is less than 74. 

SLIDE 3 

AL Which integers have like signs? ‒26 and ‒14 

OL Which method do you prefer, to add the numbers in order or to 

group like signs together? Explain. See students’ responses. 

BL Consider the expression ‒12 + ( 29)‒  + ( 8).‒  How can you group 

the numbers together so that you can mentally find the sum? 

Sample answer: Group ‒12 and ‒8 together; I know their sum is 

‒20. Then add ‒20 and ‒29, which is ‒49. 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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7.NS.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 7 Add Three or More Integers 

Objective 

Students will add three or more integers to solve a real-world problem. 

Teaching the Mathematical Practices 

6 Attend to Precision Enc ourage students to pay careful attention 

to whether each number should be represented as a positive or 

negative integer. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL How many times did the roller coaster descend? How can this help 

you determine how many integers should be negative, and which 

one should be negative? The roller coaster descended once. This 

tells me there should be one negative integer , ‒80. 

OL How do you know 43 is positive? Sample answer: The roller 

coaster started 43 feet above the ground, so 43 should be a 

positive integer . 

BL If the roller coaster started at a height of 8 feet below the ground, 

how would the addition expression change? The first number 

would be -8, not 43. 

SLIDE 3 

AL What do you need to find? the height of the roller coaster at point B 

in relation to the ground 

OL How could you mentally determine that the sum will be positive, 

without calculating? Sample answer: The sum of the three positive 

numbers, 43, 55, and 100 , is greater than the absolute value of 

-80.

BL Write and solve a word problem involving a roller coaster that could 

be modeled by the expression 28 + 135 + ( 90)-  + 22 + ( 44).-  

Sample answer: A roller coaster starts at a height of 28 feet above 

the ground. It ascends 135 feet, descends 90 feet, ascends 22 feet, 

and then descends 44 feet. Where is the roller coaster in relation to 

the ground?; 51 feet above the ground 

Go Online 

• Find additional teaching notes, discussion questions, and the 

Talk About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 7, Add Three or More Integers, Slide 3 of 5 

CLICK 

On Slide 2, students select the correct 

addition expression to model the 

situation. 

CLICK 

On Slide 3, students move through the 

steps to find the sum. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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3 REFLECT AND PRACTICE 7.NS.A.1 

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Foldables 

Have students update their Foldables based on what they learned in 

this lesson. For this lesson, students could record the rules for adding 

integers. You may wish to have students share their Foldables with a 

partner to compare the information they recorded. 

Essential Question Follow-Up 

How are operations with rational numbers related to operations 

with integers ? 

In this lesson, students learned how to add integers with the same signs 

or different signs. Encourage them to work with a partner to compare 

and contrast adding integers to adding whole numbers. For example 

have them compare and contrast how they would simplify each of the 

expressions -3 + ( 4),-  -3 + 4, 3 + ( 4),-  and 3 + 4. 

Exit Ticket 

Refer to the Exit Ticket slide. Suppose the offense of your football team 

gains five yards on their first down and then loses eight yards on their 

second down. Find the number of yards your team has moved the ball on 

two plays. Write a mathematical argument that can be used to defend your 

solution. -3 yards; Sample answer: W rite an addition sentence. A gain of 

five yards is represented by 5. A loss of eight yards is represented by -8. 

So, the ball has moved 5 + ( 8)-  yards, or -3 yards on the first two plays. 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, 

THEN assign: 

• Practice, Exercises 7–15 odd, 17–20 

• Extension: Balancing a Checkbook 

• Addition and Subtraction with Integers 

BL 

IF students score 66–89% on the Checks, 

THEN assign: 

• Practice, Exercises 1–13, 15, 18 

• Extension: Balancing a Checkbook 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1–7 

• Plotting and Comparing Integers 

OL 

IF students score 65% or below on the Checks, 

THEN assign: 

• Remediation: Review Resources 

• Take Another Look 

• Plotting and Comparing Integers 

AL 

136 Module 3 • Operations with Integers and Rational Numbers

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page0234.xhtml


7.NS.A.1

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive Student 

Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Assignments 

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T opic Exercises 

1 add integers with the same sign 1, 2 

1 add integers with different signs 3, 4 

1 add three or more integers 5, 6 

2 add integers with the same sign to solve a real-world

problem 

7, 8 

2 find the additive inverse of an integer in a real-world

context 

9, 10 

2 practice adding integers with different signs to solve a

real-world problem 

11, 12 

2 add three or more integers to solve a real-world

problem 

13 

2 extend concepts learned in class to apply them in new

contexts 

14 

3 solve application problems involving adding integers 15, 16 

3 higher-order and critical thinking skills 17–20 

Common Misconception 

Students may assign the incorrect sign to an integer when solving the 

real-world problems. R eview with students the words that represent 

negative integers such as loss, descend, and positive integers such as 

gain, ascend. 
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3 REFLECT AND PRACTICE 7.NS.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teaching the Mathematical Practices 

3 Construct Viable Arguments and Critique the Reasoning of 

Ot hers In Exercise 18, students give a counterexample in order to 

support their reasoning in explaining why the statement is not true. 

MPMP

Collaborative Practice 

Have students work in pairs or small groups to complete the following 

e xercises. 

Solve the problem another way. 

Use with Exercise 16 Have students work in groups of 3–4. After 

completing Exercise 16, have one student from each group rotate to form 

a different group of students. Each student should share the solution 

method they previously used to solve the problem. Have students 

compare and contrast the different methods for solving the problem, and 

determine if each method is a viable solution. If the solutions were the 

same, have them brainstorm another way to solve the problem. Have one 

group present two viable solution methods to the class, and explain why 

each method is a correct method. 

Create your own higher-order thinking problem. 

Use with Exercises 17-20 After completing the higher-order thinking 

problems, have students write their own higher-order thinking problem 

that involves the concepts from this lesson. Have them trade their 

problems with a partner and solve them. Then have them check each 

other’s work, and discuss and resolve any differences. 
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Lesson 3-2 

Subtract Integers 
7.NS.A.1 

LESSON GOAL 

Students will solve problems subtracting integers. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Use Algebra Tiles to Subtract Integers 

Learn: Subtract Integers 

Example 1: Subtract Integers 

Example 2: Subtract Integers 

Example 3: Subtract Expressions 

Explore: Find Distance on a Number Line 

Learn: Find the Distance Between Integers 

Example 4: Find the Distance Between Integers 

Example 5: Find the Distance Between Integers 

Apply: The Solar System 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress of the Checks after each example 

to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Take Another Look ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 15 of the Language Development 

Handbook to help your students build 

mathematical language related to subtraction 

of integers. 

ELL You can use the tips and suggestions on 

page T15 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 1 day 
45 min 2 days 

Focus 
Domain: The Number System 

Ma orj  Cluster(s): In this lesson, students address major cluster 7. NS.A 

by subtracting integers. 

Standards for Mathematical Content: 7. NS.A.1, 7.NS.A.1.C, 

7.NS.A.1.D, Also addresses 7.NS.A.3, 7.EE.B.3 

Standards for Mathematical Practice: MP 1, MP2, MP3, MP4, 

MP5, MP6 

Coherence 

Vertical Alignment 

Previous

Students solved problems involving adding integers. 

7 .NS.A.1, 7.NS.A.1.B, 7.NS.A.1.D 

Now

Students solve problems involving subtracting integers. 

7.NS.A.1.C 

Next

Students will solve problems involving multiplying integers. 

7.NS.A.2, 7.NS.A.2.A, 7.NS.A.2.C 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students draw on their 

knowledge of integers and subtraction to develop understanding 

of and build fluency in subtraction of integers. They will gain an 

understanding of finding the distance between between two 

integers. They apply their knowledge of finding the distance to real- 

world problems. 

Mathematical Background 
Addition and subtraction are inverse operations. To subtract an integer, 

add its additive inverse (opposite). To find the distance between two 

integers on a number line, find the absolute value of the difference 

between the two integers. 
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1 LAUNCH 7.NS.A.1

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 1 

What Vocabulary Will You Use? 

Warm Up 

Prerequisite Skills 

The Warm-Up exercises address the following prerequisite skill for 

this lesson: 

• subtracting whole numbers (Exercises 1–5) 

Answers

1. 29

2. 16

3. 6

4. 13

5. 17

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about integers using an infographic. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer 

read aloud How can I meet these standards? and How can I use these 

practices?, and connect these to the standards. 

What Vocabulary Will You Use? 
Use the following question to engage students and facilitate a class 

discussion. 

Ask:

• What are some synonyms for the term absolute? Make a conjecture as 

to what you think the absolute value of a number might be, based on 

what the term absolute means. Sample answer: Some synonyms are 

total, complete, universal, not in relation to other things. The absolute 

value of a number might mean the total value of the number . 
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2 EXPLORE AND DEVELOP 7.NS.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Use Algebra Tiles to Subtract 
Integers 

Objective 

Students will use algebra tiles to explore how to subtract integers. 

Ideas for Use 

Recommended Use Present the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. P airs should discuss each of the Talk 

About It! questions. Monitor student progress during the activity. Upon 

completion of the Explore activity, have student volunteers share their 

responses to the Inquiry Question. 

What if my students don’t have devices? Y ou may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of Activity 

Students will be presented with algebra tiles representing 1 and −1. 

Throughout this activity , students will use the algebra tiles to subtract 

integers with the same sign and integers with different signs. They will 

see how the algebra tiles illustrate why subtracting integers is the same 

as adding the additive inverse. 

Inquiry Question 

How can you use algebra tiles to model integer subtraction? 

Sample answer: By using tiles to represent positive and negative 

integers, integer subtraction can be modeled by taking away the number 

of tiles that represent the integer being subtracted. Sometimes it is 

necessary to add zero pairs to the workspace before taking away tiles. 

Go Online to find additional teaching notes and sample answers 

for the T alk About It! questions. A sample response for the Talk About It! 

question on Slide 4 is shown. 

Talk About It! 
SLIDE 4 

Mathematical Discourse 

What did you do to be able to subtract two −1-tiles from nine 1-tiles? 

Sample answer: I added enough zero pairs so that there were two 

negative 1-tiles to tak e away. 

(continued on next page) 

Interactive Presentation 

Explore, Slide 1 of 9 

Explore, Slide 4 of 9 

DRAG & DROP 

Throughout the Explore, students drag algebra tiles to model 

subtracting integers. 

WATCH 

On Slide 3, students watch a video that explains how to subtract 

integers with algebra tiles. 
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2 EXPLORE AND DEVELOP 7.NS.A.1 

Interactive Presentation 

Explore, Slide 8 of 9 

TYPE

On Slide 7, students describe the patterns they have observed. 

a

TYPE

On Slide 9, students respond to the Inquiry Question and view a 

a sample answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Use Algebra Tiles to Subtract 
Integers (continued) 

Teaching the Mathematical Practices 

5 Use Appropriate Tools Strategically Enc ourage students to use 

algebra tiles to explore integer subtraction. The strategy of using 

algebra tiles helps build conceptual understanding for why and 

how subtraction of integers can be represented as addition of the 

additive inverse. 

MPMP

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. Sample responses for the Talk About It! 

questions on Slide 8 are shown. 

T alk About It! 
SLIDE 8 

Mathematical Discourse 

Describe how you would evaluate this expression using algebra tiles. 

Sample answer: Model 18 by placing 18 positive 1-tiles on the workspace. 

I need to subtract 13 negative tiles, however there are no negative tiles 

on the workspace. Add 13 zero pairs to the workspace. Then I can remove 

13 negative tiles from the workspace. 

Is there another strategy that would be more efficient than using algebra 

tiles ? Explain your reasoning. Sample answer: Yes, using algebra tiles 

is not necessarily efficient because there are so many tiles to add and 

subtract. It would be more efficient to evaluate the e xpression by adding 

the additive inverse. 
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7.NS.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Subtract Integers 

Objective 

Students will understand that they can use a number line to subtract 

integers. 

Teaching the Mathematical Practices 

3 Construct Viable Arguments and Critique the Reasoning of 

Ot hers As students discuss the Talk About It! question on Slide 4, 

encourage them to draw number lines and use mathematical 

reasoning to justify why the Commutative Property does not hold 

true for subtraction. 

MPMP

Go Online to find additional teaching notes. 

Talk About It! 
SLIDE 4 

Mathematical Discourse 

The Commutative Property is true for addition. For example, 7 + 2 = 

2 + 7. Is the Commutative Property true for subtraction? Does 7 - 2 = 

2 - 7? Explain your reasoning using a number line. No, the Commutative 

Property does not hold true for subtraction. 7 - 2 = 5, but 2 - 7 = -5. 

See students ’ number lines. 

DIFFERENTIATE 

Reteaching Activity AL 

To help students better understand how to subtract integers, have 

them write each of the following subtraction expressions as an 

addition expression using an additive inverse. 

9 – ( 6)–  9 + 6 

–6 – 3 –6 + ( 3)–

5 – 21 5 + ( 21)–  

–4 – ( 1)–  –4 + 1

Interactive Presentation 

Learn, Subtract Integers, Slide 1 of 4 

FLASHCARDS 

On Slide 3, students use Flashcards to 

learn about rules for subtracting two 

integers. 

CLICK 

On Slide 3, students move through slides 

to see an example using the additive 

inverse. 
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2 EXPLORE AND DEVELOP 7.NS.A.1 

Interactive Presentation 

Example 1, Subtract Integers, Slide 2 of 5 

WEB SKETCHPAD 

On Slide 2, students use Web Sketchpad 

to find the difference with a number line 

(Method 1). 

CLICK 

On Slide 3, students use the additive 

inverse to find the difference (Method 2). 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Subtract Integers 

Objective 

Students will subtract a negative integer from a positive integer. 

Teaching the Mathematical Practices 

5 Use Appropriate Tools Strategically Enc ourage students to 

use either method, a number line or the additive inverse, when 

subtracting two integers. As students discuss the Talk About It! 

question on Slide 4, encourage them to understand the benefits 

of each method and how they are related. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL Are we subtracting a positive integer from 5, or a negative integer? 

We are subtracting a negative integer, -7 , from 5. 

OL After pressing Subtract, how does the number line illustrate how 

to subtract a negative integer? Sample answer: The number line 

shows that subtracting a negative integer is the same as adding 

the integer’ s additive inverse. 

BL How would the number line change if the expression was 5 + ( 7)?‒  

Sample answer: Instead of subtracting a negative number, we 

would add a negative number . Adding a negative number would 

move to the left on the number line, instead of to the right. 

SLIDE 3 

AL Of which integer do we find the additive inverse? Explain. 

We find the additive inverse of the second integer, –7 , because 

that is the integer that is being subtracted. 

OL Explain why it makes sense that the answer is positive. 

Sample answer: If I modeled this expression using algebra tiles, I 

would need to subtract 7 negative tiles from 5 positive tiles. T o do 

so, I would need to add 7 zero pairs. After removing all 7 negative 

tiles, only positive tiles remain. 

BL Compare and contrast the expressions 5 – ( 7),–  5 + ( 7),–  and 5 – 7. 

Sample answer: Two of the expressions are subtraction expressions, 

5 – ( 7)–  and 5 – 7 . The other expression, 5 + ( 7)–  is an addition 

expression. In the first two expressions, the second integer is 

negative. In the last expression, the second integer is positive. 

Go Online 

• Find additional teaching notes, Teaching the Mathematical Practices, 

and the Talk About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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7.NS.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Subtract Integers 

Objective 

Students will subtract a negative integer from a negative integer. 

Questions for Mathematical Discourse 
SLIDE 2 

AL What is the additive inverse of −17? 17 

AL Rewrite the subtraction expression as an addition expression. 

−24 + 17 

OL What other method could you use to find the difference? 

Sample answer: Use a number line. 

BL If the first integer remained the same, what would the second 

integer need to be in order for the difference to be the least 

positive integer possible? −25 

Example 3 Subtract Expressions 

Objective 

Students will evaluate an algebraic expression that involves subtracting 

integers. 

Questions for Mathematical Discourse 
SLIDE 1 

AL What integer should replace x in the expression? −23 

AL What integer should replace y in the expression? 19 

OL Suppose a classmate substituted the values and wrote the 

expression −23 − ( 19).−  How can you explain to them their error? 

Sample answer: The second integer is positive 19, not negative 19. 

BL How would the answer change if the original expression was 

y − x? The answer would be 19 − ( 23),−  which equals 42. 

Go Online 

• Find additional teaching notes, Teaching the Mathematical Practices, 

and the Talk About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present the Extra Examples. 

Interactive Presentation 

Example 2, Subtract Integers, Slide 2 of 4 

CLICK 

On Slide 2 of Example 2, students move 

through the steps to find the difference. 

TYPE 

On Slide 1 of Example 3, students evaluate 

the expression. a 

CHECK 

Students complete the Check exercises 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 7.NS.A.1 

Interactive Presentation 

Explore, Slide 1 of 9 

Explore, Slide 2 of 9 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Find Distance on a Number Line 

Objective 

Students will explore how the distance between integers on a number 

line is related to their difference. 

Ideas for Use 

Recommended Use Present the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. P airs should discuss each of the Talk 

About It! questions. Monitor student progress during the activity. Upon 

completion of the Explore activity, have student volunteers share their 

responses to the Inquiry Question. 

What if my students don’t have devices? Y ou may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of Activity 

Students will use a number line to find the distance that a car travels 

from one e xit to another. Throughout this activity, students will write 

subtraction expressions to find the difference between two integers on a 

number line. They will compare these differences to the actual distances 

between the two numbers on the number line. They should note that, 

while the difference of a subtraction expression might be negative, the 

distance between those integers is always positive. 

Inquiry Question 

How is the distance between two integers on a number line related to 

the difference between the two numbers ? Sample answer: The distance 

between two rational numbers is the absolute value of their difference. 

For e xample, the distance between −88 and −11 is 77 units. 

Go Online to find additional teaching notes and sample answers 

for the T alk About It! questions. A sample response for the Talk About It! 

question on Slide 2 is shown. 

Talk About It! 
SLIDE 2 

Mathematical Discourse 

Describe how you calculated the distance traveled. Sample answer: I 

found the difference 191 − 165. S tuart traveled 26 miles. 

(continued on next page) 
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7.NS.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Find Distance on a Number Line 
(continued)

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively Enc ourage students 

to explore the distance between two integers on a number line, 

and analyze how the distance compares to the difference of the 

subtraction expression. 

MPMP

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. A sample response for the Talk About It! 

question on Slide 6 is shown. 

T alk About It! 
SLIDE 6 

Mathematical Discourse 

Compare and contrast the differences and distance of the integers on 

the number line. Sample answer: The differences in the values of the 

e xpressions are opposites; –2 – ( 5)–  = 3 and –5 – ( 2)–  = –3. But the 

distance between the two integers is the same, 3 units. 

Interactive Presentation 

Explore, Slide 6 of 9 

TYPE

On Slide 7, students type to make a conjecture about how the 

distance between two integers on a number line is related to their a
difference. 

TYPE

On Slide 9, students respond to the Inquiry Question and view a 

sample answer. a
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2 EXPLORE AND DEVELOP 7.NS.A.1 

Interactive Presentation 

Learn, Find the Distance Between Integers, Slide 1 of 2 

WATCH 

On Slide 1, students watch an animation 

that explains how to find the distance 

between two integers on a number line. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Find the Distance Between Integers 

Objective 

Students will learn how to find the distance between two integers on a 

number line. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively A s students discuss 

the Talk About It! question on Slide 2, encourage them to make 

sense of quantities and their relationships in problem situations. 

Students should recognize that distance is always positive. 

MPMP

Go Online 

• Find additional teaching notes. 

• Have students watch the animation on Slide 1. The animation illustrates 

how to find the distance between two integers on a number line. 

Talk About It! 
SLIDE 2 

Mathematical Discourse 

Why do we take the absolute value of the difference? Distance is always 

positive or 0 . 

DIFFERENTIATE 

Enrichment Activity BL 

To challenge students’ understanding of distance between integers, 

have them find the integer(s) that satisfy each of the following 

descriptions. 

8 units from 3 –5, 11 

6 units from –2 –8, 4 

10 units from –22 –32, –12 

142 Module 3 • Operations with Integers and Rational Numbers 

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page0246.xhtml


7.NS.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 4 Find the Distance Between 
Integers 

Objective 

Students will find the distance between two integers on a number line. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively Enc ourage students to 

make sense of the integers given in the example and the distance 

between them, whether they use a number line to find the 

distance or absolute value. 

6 Attend to Precision As students discuss the Talk About It! 

question on Slide 4, encourage them to communicate precisely the 

similarities and differences of the two methods. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What do you need to find? the distance between ‒9 and 8 

OL How many units are between the integers? 17 units 

BL What is the difference of the expression –9 – 8? How does this 

compare to the distance between the integers? The difference is 

–17 , but the distance between the integers is positive. 

SLIDE 3 

AL What is the absolute value of each integer? The absolute value 

of –9 is 9. The absolute value of 8 is 8. 

OL Why do you need to find the absolute value of the difference? 

Distance cannot be negative. 

BL Give an example of two integers, on opposite sides of zero, where 

the distance between them is 25? Sample answer: 15 and –10 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 4, Find the Distance Between Integers, Slide 2 of 5 

WEB SKETCHPAD 

On Slide 2, students use Web Sketchpad 

to find the distance with a number line 

(Method 1). 

TYPE 

On Slide 3, students use absolute value to 

find the distance (Method 2). a 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 7.NS.A.1 

Interactive Presentation 

Example 5, Find the Distance Between Integers, Slide 1 of 4 

CLICK 

On Slide 2, students move through the 

steps to find the absolute value of the 

difference between two integers. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 5 Find the Distance Between 
Integers 

Objective 

Students will find the distance between two integers to solve a real-world 

problem. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively Enc ourage students to 

use the mathematics they know, finding the distance between two 

integers, to solve the real-world problem and to make sure their 

answer makes sense in the context of the problem. 

3 Construct Viable Arguments and Critique the Reasoning of 

Others As students discuss the Talk About It! question on Slide 3, 

encourage them to think logically as they reason about whether a 

negative answer makes sense. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What do you need to find? the distance between the elevations of 

Mount Whitney and Death Valley 

AL What does it mean that the elevation of Death Valley is a negative 

integer? The elevation of Death Valley is below sea level. 

OL Why do we find the absolute value of the difference? Distance 

cannot be negative. 

BL Suppose a classmate stated that the distance between the 

elevations is 14,212 feet. How can you explain to them that their 

answer is not reasonable? Sample answer: Mount Whitney is 

above sea level and Death V alley is below sea level. The distance 

between them must be greater than either elevation. 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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7.NS.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply The Solar System 

Objective 

Students will come up with their own strategy to solve an application 

problem involving temperature of celestial objects. 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them, 

4 M odel with Mathematics Students will be presented with a task. 

They will first seek to understand the task, and then determine 

possible entry points to solving it. As students come up with their 

own strategies, they may propose mathematical models to aid them. 

As they work to solve the problem, encourage them to evaluate their 

model and/or progress, and change directions, if necessary. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others As students respond to the Write About It! prompt, 

have them make sure their argument uses correct mathematical 

reasoning. If you choose to have them share their responses with 

others, encourage the listeners to ask clarifying questions to verify 

that the reasoning is correct. 

MPMP

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

the task, or have a volunteer read it aloud. Then allow students the time 

to mak e sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them 

on a particular strategy, encourage them to use their own strategies to 

solve the problem and to evaluate their progress along the way. They 

may or may not find that they need to change direction or try out several 

strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustration, or disengagement, intervene to encourage 

them to think of alternate approaches to the problem. Some sample 

questions are shown. 

• What does variation mean? 

• What do you notice about Venus’ temperatures? 

• How might thinking about 0°F help you? 

Write About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

Interactive Presentation 

Apply, The Solar System 

WATCH 

Students watch an animation that 

illustrates the problem they are about 

to solve. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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3 REFLECT AND PRACTICE 7.NS.A.1

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Foldables 

Have students update their Foldables based on what they learned in this 

lesson. For this lesson, students could record examples of subtracting 

integers. You may wish to have students share their Foldables with 

a partner to compare the information they recorded, discussing and 

resolving any differences. 

Essential Question Follow-Up 

How are operations with rational numbers related to operations 

with integers ? 

In this lesson, students learned how to subtract integers by adding the 

additive inverse. Encourage them to work with a partner to compare and 

contrast subtracting integers to subtracting whole numbers. For example, 

have them compare and contrast how they would simplify each of the 

expressions -15 - 7, -15 - ( 7),-  15 - ( 7),-  and 15 - 7. 

Exit Ticket 

Refer to the Exit Ticket slide. New Orleans is 8 feet below sea level 

and Britton Hill is 345 feet above sea level. How far apart are the 

elevations? Explain how to find the distance between the elevations. 

Write a mathematical argument that can be used to defend your solution. 

353 feet; Sample answer: Find the absolute value of the difference 

of the elevations; |345 – ( 8)|–  = 353. 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, 

THEN assign: 

• Practice, Exercises 15, 17, 18–21 

• Addition and Subtraction with Integers 

BL 

IF students score 66–89% on the Checks, 

THEN assign: 

• Practice, Exercises 1–14, 16, 19 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1–5 

• Plotting and Comparing Integers 

OL 

IF students score 65% or below on the Checks, 

THEN assign: 

• Remediation: Review Resources 

• Take Another Look 

• Plotting and Comparing Integers 

AL 
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7.NS.A.1

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive Student 

Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Assignments 

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T opic Exercises 

1 subtract integers 1–9 

1 evaluate algebraic expressions involving subtraction 10, 11 

1 find the distance between two integers on a number

line 

12, 13 

2 find the distance between two integers to solve a real-

world problem 

14 

2 extend concepts learned in class to apply them in new

contexts 

15 

3 solve application problems that involve subtracting

integers 

16, 17 

3 higher-order and critical thinking skills 18–21 

Common Misconception 

Students may have trouble identifying the sign of the difference when 

subtracting negative integers. In Ex ercise 7, students may recognize that 

the distance between –18 and –12 is 6, but fail to realize that subtracting 

–12 from –18 results in –6, not 6.
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3 REFLECT AND PRACTICE 7.NS.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teaching the Mathematical Practices 

3 Construct Viable Arguments and Critique the Reasoning 

of O thers In Exercise 18, students use a counterexample if a 

statement is false. 

3 Construct Viable Arguments and Critique the Reasoning of 

Others In Exercise 19, students find the error in another student’s 

reasoning and correct it. 

MPMP

Collaborative Practice 

Have students work in pairs or small groups to complete the following 

e xercises. 

Interview a student. 

Use with Exercises 16–17 Have pairs of students interview each other as 

they complete these application problems. Students take turns being the 

interviewer and interviewee for each problem. Interview questions should 

include asking the interviewee to think aloud through their solution 

process. An example of a good interview question for Exercise 17 might 

be, “How do you find the variation in temperature?” 

Listen and ask clarifying questions. 

Use with Exercises 20–21 Have students work in pairs. Have students 

individually read Exercise 20 and formulate their strategy to solve the 

problem. Assign one student as the coach. The other student should talk 

through their strategy, while the coach listens, asks clarifying questions, 

and offers encouragement and/or redirection. Have students switch roles 

to complete Exercise 21. 
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Lesson 3-3 

Multiply Integers 
7.NS.A.2 

LESSON GOAL 

Students will solve problems multiplying integers. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Use Algebra Tiles to Multiply Integers 

Learn: Multiply Integers with Different Signs 

Example 1: Multiply Integers with Different Signs 

Example 2: Multiply Integers with Different Signs 

Learn: Multiply Integers with the Same Sign 

Example 3: Multiply Integers with the Same Sign 

Example 4: Multiply Integers with the Same Sign 

Example 5: Multiply Three or More Integers 

Example 6: Multiply Three or More Integers 

Learn: Use Properties to Multiply Integers 

Apply: Agriculture 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress of the Checks after each example 

to differentiate instruction. 

Resources AL OL BL 

Take Another Look ● 

Extension: Powers and Negatives ● ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 16 of the Language Development 

Handbook to help your students build 

mathematical language related to multiplcation 

of integers. 

ELL You can use the tips and suggestions on 

page T16 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 
45 min 1 day 

Focus 
Domain: The Number System 

Ma orj  Cluster(s): In this lesson, students address major cluster 7. NS.A 

by multiplying integers. 

Standards for Mathematical Content: 7 .NS.A.2, 7.NS.A.2.A, 

7.NS.A.2.C, 7.EE.B.3, Also addresses 7.NS.A.3 

Standards for Mathematical Practice: MP 1, MP2, MP3, MP4, MP5, 

MP7, MP8 

Coherence 

Vertical Alignment 

Previous

Students solved problems involving subtracting integers. 

7 .NS.A.1, 7.NS.A.1.C 

Now

Students solve problems involving multiplying integers. 

7.NS.A.2, 7.NS.A.2.A, 7.NS.A.2.C 

Next

Students will solve problems involving dividing integers. 

7.NS.A.2, 7.NS.A.2.B 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students will draw on their 

knowledge of the multiplication of whole numbers to develop 

understanding of multiplication of integers. They build fluency by 

multiplying two integers with different signs, multiplying two integers 

with the same signs, and multiplying groups of 3 or more integers. 

Mathematical Background 
Multiplication can be expressed as repeated addition. By doing so, the 

following rules for multiplying integers can be developed. 

• If the two integers have the same sign, the product is positive. 

• If the two integers have different signs, the product is negative. 
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1 LAUNCH 7.NS.A.2

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Learn? 

Warm Up 

Prerequisite Skills 

The Warm-Up exercises address the following prerequisite skill for this 

lesson: 

• multiplying whole numbers (Exercises 1–5) 

Answers

1. 2,000

2. 120

3. 136

4. 39

5. 72

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about hair growth and hair loss. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer 

read aloud How can I meet these standards? and How can I use these 

practices?, and connect these to the standards. 

What Vocabulary Will You Learn? 
Use the following questions to engage students and facilitate a class 

discussion. 

Ask:

• Define distribute in your own words. Sample answer: Distribute 

means to divide, give out, or pass out, a group of items among 

several members. 

• Describe the value of zero. Sample answer: Zero represents the 

absence of quantity , or nothing. 

• The Additive Identity states that adding 0 to any number gives the 

original number . What number can you multiply any number by and 

retain the original number? Any number multiplied by 1 retains the 

original number . 
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2 EXPLORE AND DEVELOP 7.NS.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Use Algebra Tiles to Multiply 
Integers 

Objective 

Students will use algebra tiles to explore how to multiply integers. 

Ideas for Use 

Recommended Use Present the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. P airs should discuss each of the Talk 

About It! questions. Monitor student progress during the activity. Upon 

completion of the Explore activity, have student volunteers share their 

responses to the Inquiry Question. 

What if my students don’t have devices? Y ou may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of Activity 

Students will be presented with algebra tiles representing 1 and −1. 

Throughout this activity , students will use the algebra tiles to model the 

product of two integers. Students will use their observations to make 

conjectures about multiplying integers when one or both of the integers 

are negative. 

Inquiry Question 

How can you determine the sign of the product of two integers? 

Sample answer: The sign of the product of two integers can be 

determined by modeling the multiplication with algebra tiles and 

observing the sign of the tiles in the end product. 

Go Online to find additional teaching notes and sample answers 

for the T alk About It! questions. Sample responses for the Talk About It! 

questions on Slide 2 are shown. 

Talk About It! 
SLIDE 2 

Mathematical Discourse 

What does the expression 2( 3)−  mean? How can you model 2( 3)−  using 

algebra tiles? Sample answer: It means two sets of −3 tiles. I can model 

this by placing two sets of three negative 1-tiles on the workspace. 

(continued on ne xt page) 

Interactive Presentation 

Explore, Slide 1 of 8 

Explore, Slide 2 of 8 

DRAG & DROP 

Throughout the Explore, students drag algebra tiles to model 

integer multiplication. 

WATCH 

On Slide 3, students watch a video that explains how to multiply 

integers with algebra tiles. 
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2 EXPLORE AND DEVELOP 7.NS.A.2 

Interactive Presentation 

Explore, Slide 5 of 8 

TYPE

On Slide 7, students make a conjecture about the product of two 

integers when one or both are negative. a

TYPE

On Slide 8, students respond to the Inquiry Question and view a 

a sample answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Use Algebra Tiles to Multiply 
Integers (continued) 

Teaching the Mathematical Practices 

5 Use Appropriate Tools Strategically Enc ourage students to 

use algebra tiles to explore integer multiplication, and to make 

conjectures about multiplying integers when one or both of the 

integers are negative. 

MPMP

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. Sample responses for the Talk About It! 

questions on Slide 5 are shown. 

Talk About It! 
SLIDE 5 

Mathematical Discourse 

What steps did you take to simplify the expression? Sample answer: 

Added two sets of three zero pairs, and then removed two sets of three 

−1-tiles from the workspace.

How is this expression, – –2( 3), different from the e xpression you just 

simplified, –2(3)? Sample answer: In the previous expression, only one 

integer was negative. In this e xpression, both integers are negative. 
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7.NS.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Multiply Integers with Different Signs 

Objective 

Students will understand how a number line and repeated addition can 

be used to multiply integers with different signs. 

Teaching Notes 
SLIDE 1 

Students will learn how to multiply integers with different signs using a 

number line. Students should understand how the number line illustrates 

that the product of the expression 3( 6)-  is a negative number, -18. Have 

students explain how the number line illustrates repeated addition of the 

negative addend, -6. 

SLIDE 2 

Have students select the Words and Examples flashcards to show how 

multiplying integers with different signs can be described using these 

multiple representations. When multiplying integers, students may 

have difficulty remembering how to determine the sign of the product. 

Encourage them to draw a number line or write the product as a repeated 

addition expression to verify that the product of two integers with 

different signs is negative. 

DIFFERENTIATE 

Reteaching Activity AL 

Some students may struggle to interpret a product as a number of 

groups. When multiplying two integers with different signs, explain 

that the positive integer can be viewed as a number of groups, just as 

in multiplication with whole numbers. The negative integer represents 

the number in each group. This can help students to more easily 

approach and make sense of multiplication problems. For each of the 

following, have students interpret the product using positive groups of 

negative integers. 

3( 6)–  3 groups of –6 

4( 2)–  4 groups of –2 

–5(8) 8 groups of –5

–2(3) 3 groups of –2

Interactive Presentation 

Learn, Multiply Integers with Different Signs, Slide 1 of 2 

FLASHCARDS 

On Slide 2, students use Flashcards to 

view multiplying integers with different 

signs. 
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2 EXPLORE AND DEVELOP 7.NS.A.2 

Interactive Presentation 

Example 1, Multiply Integers with Different Signs, Slide 2 of 5 

eTOOL 

On Slide 2 of Example 1, students use the 

Number Line eTool to see 5 groups of –7. 

CLICK 

On Slide 2 of Example 2, students 

determine the sign of a product. 

CHECK 

Students complete the Check exercises 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Multiply Integers with Different 
Signs 

Objective 

Students will multiply integers with different signs. 

Teaching the Mathematical Practices 

7 Look For and Make Use of Structure Enc ourage students to 

use the structure of the number line to illustrate the general rules 

for finding the product of two integers with different signs. 

8 Look For and Express Regularity in Repeated Reasoning 

As students discuss the Talk About It! question on Slide 4, 

encourage them to understand how multiplication can be 

expressed as repeated addition. 

MPMP

Example 2 Multiply Integers with 
Different Signs 

Objective 

Students will multiply integers with different signs to solve a real-world 

problem. 

Questions for Mathematical Discourse 
SLIDE 2 

AL What integer represents descending at a rate of 90 feet per 

minute? −90 

AL For how long is the submarine descending? 11 minutes 

OL Explain why using a number line or repeated addition is not the 

most efficient way to find this product. Sample answer: I would 

have to draw a number line out to almost −1,000 , or I would have 

to add −90 eleven times. 

BL After the submarine reached a depth of –900 feet, suppose 

it ascends 45 feet every 6 minutes for 1 hour. What will be the 

new depth of the submarine? How did you solve the problem? 

Sample answer: The submarine will be at −450 feet. Simplify the 

e xpression −900 + 45(10) since there are 10 sets of 6 minutes in 

1 hour. 

Go Online 

• Find additional teaching notes, discussion questions, Teaching the 

Mathematical Practices, and the Talk About It! questions to promote 

mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present the Extra Examples. 
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7.NS.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Multiply Integers with the Same Sign 

Objective 

Students will use patterns to understand that the product of two integers 

with the same sign is positive. 

Teaching the Mathematical Practices 

8 Look For and Express Regularity in Repeating Reasoning 

Enc ourage students to understand the pattern illustrated by the 

steps in the animation. As the first factor decreases by 1, the 

product increases by 3. Continuing this pattern to negative 

numbers shows that the product of two negative numbers is 

positive. 

MPMP

Go Online 

Have students watch the animation on Slide 1. The animation illustrates 

how to multiply integers with the same sign. 

Teaching Notes 
SLIDE 1 

You may wish to pause the animation after each step to be sure students 

understand the pattern. They previously learned that the product of a 

positive integer and a negative integer is negative, as illustrated by the 

sentence (2)( 3)–  = –6. As each new sentence is written, point out that 

the first factor decreases by 1 each time, and the product increases by 3 

each time. By continuing the pattern to where the first factor is negative, 

students should see that the product is now positive. 

SLIDE 2 

Students will learn how to represent the rule for multiplying integers 

with the same sign using words and examples. You may wish to have a 

student volunteer select the flashcards and explain how the examples 

illustrate the words. 

DIFFERENTIATE 

Enrichment Activity BL 

To challenge students’ understanding of integer multiplication, have 

them find the missing factors for each of the following multiplication 

statements. Have them justify their reasoning. A sample justification 

for the first one is shown. 

–2 (3) = ‒6 In order for the product of a positive integer and another 

integer to be negative, the other integer must be negative. 

–4 ( 5)‒  = 20 

2 ( 7)‒  = ‒14 

4 (6) = 24 

Interactive Presentation 

Learn, Multiply Integers with the Same Sign, Slide 2 of 2 

WATCH 

On Slide 1, students watch an animation 

that illustrates the rule for multiplying two 

negative integers. 

FLASHCARDS 

On Slide 2, students use Flashcards to 

view the rule for multiplying integers with 

the same sign. 
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2 EXPLORE AND DEVELOP 7.NS.A.2 

Interactive Presentation 

Example 4, Multiply Integers with the Same Sign, Slide 1 of 2 

CLICK 

On Slide 1 of Example 3, students select 

from drop-down menus to find the 

product of two integers. 

CLICK 

On Slide 1 of Example 4, students move 

through the steps to evaluate the 

expression. 

CHECK 

Students complete the Check exercises 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Multiply Integers with the Same 
Sign 

Objective 

Students will multiply integers with the same sign. 

Questions for Mathematical Discourse 
SLIDE 1 

AL Do the integers have the same sign? yes 

AL What is the sign of both integers? negative 

OL Why is the product not negative? Sample answer: The integers 

have the same sign. The product of two integers with the same 

sign is positive. 

BL Generate your own multiplication expression involving two negative 

numbers in which the product is 72. Sample answer: − −2( 36) 

Example 4 Multiply Integers with the Same 
Sign 

Objective 

Students will evaluate an algebraic expression that involves multiplying 

integers. 

Questions for Mathematical Discourse 
SLIDE 1 

AL Do the values of x and y have the same sign? yes 

AL What is the sign of both integers? negative 

OL Is xy = yx? Explain how you know, without calculating. yes; Sample 

answer: The Commutative Property states that you can multiply two 

numbers in any order and the product remains the same. 

BL Find xy + 2 .y  84 

Go Online 

• Find additional teaching notes and Teaching the Mathematical 

Practices. 

• View performance reports of the Checks. 

• Assign or present the Extra Examples. 
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7.NS.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 5 Multiply Three or More Integers 

Objective 

Students will multiply three or more integers. 

Questions for Mathematical Discourse 
SLIDE 2 

AL How many factors are there? three 

AL Do all three integers have the same sign? yes 

OL Why is the product of three negative integers negative? 

Sample answer: The product of the first two negative integers 

is positive. The product of the positive result and the remaining 

negative integer will be negative. 

BL What do you think the sign of the product of four negative integers 

will be? five negative integers? n negative integers? 

Sample answer: The product of four negative integers will be 

positive. The product of five negative integers will be negative. 

The product of n negative integers will be positive if n is even, and 

negative if n is odd. 

Example 6 Multiply Three or More 
Integers 

Objective 

Students will evaluate an algebraic expression that involves multiplying 

three or more integers. 

Questions for Mathematical Discourse 
SLIDE 1 

AL What is the first step in finding the product? Substitute the values 

for the variables. 

AL What is the next step? Evaluate the power. 

OL Without calculating, how can you determine the sign of the final 
2 product? Sample answer: b will be positive. The two remaining 

integers are negative, so their product will be positive. The product 

of a positive number and a positive number is positive. 

BL Write and simplify a multiplication expression involving a, b, and c, 
3 2 in which the product is negative. Sample answer: a bc ; –40,500 

Go Online 

• Find additional teaching notes, Teaching the Mathematical Practices, 

discussion questions, and the Talk About It! question to promote 

mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present the Extra Examples. 

Interactive Presentation 

Example 5, Multiply Three or More Integers, Slide 2 of 4 

CLICK 

On Slide 2 of Example 5, students move 

through the steps to find the product. 

TYPE 

On Slide 1 of Example 6, students evaluate 

a the expression. 

CHECK 

Students complete the Check exercises 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 7.NS.A.2 

Interactive Presentation 

Learn, Use Properties to Multiply Integers, Slide 2 of 3 

WATCH 

On Slide 2, students watch an animation 

that explains how to use properties of 

multiplication to multiply integers. 

CLICK 

On Slide 3, students select from drop-down 

menus the correct properties to justify 

steps in the multiplication of two integers. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Use Properties to Multiply Integers 

Objective 

Students will understand how the properties of operations can be applied 

to multiply integers. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively A s students discuss the 

Talk About It! question on Slide 1, encourage them to explain how 

knowing and flexibly using different properties of operations can 

help when multiplying integers. 

MPMP

Teaching Notes 
SLIDE 2 

The animation will show that the product of a positive integer and a 

negative integer is negative, using the properties of operations. You may 

wish to pause the animation after each step to ask students to explain 

their understanding of each step. 

SLIDE 3 

Students will identify properties of multiplication to justify each step. 

You may wish to have a student volunteer to identify each property and 

explain why that step illustrates that property. 

Go Online 

Have students watch the animation on Slide 2. The animation illustrates 

how to use properties of multiplication to multiply integers. 

Talk About It! 
SLIDE 1 

Mathematical Discourse 

How can the properties of multiplication help you multiply integers? 

Sample answer: The properties help me simplify expressions. 
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7.NS.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Agriculture 

Objective 

Students will come up with their own strategy to solve an application 

problem involving revenue, e xpenses, and savings for a farm. 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them, 

4 M odel with Mathematics Students will be presented with a task. 

They will first seek to understand the task, and then determine 

possible entry points to solving it. As students come up with their 

own strategies, they may propose mathematical models to aid them. 

As they work to solve the problem, encourage them to evaluate their 

model and/or progress, and change directions, if necessary. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others As students respond to the Write About It! prompt, 

have them make sure their argument uses correct mathematical 

reasoning. If you choose to have them share their responses 

with others, encourage the listeners to ask clarifying questions 

to verify that the reasoning is correct. 

MPMP

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

the task, or have a volunteer read it aloud. Then allow students the time 

to mak e sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them 

on a particular strategy, encourage them to use their own strategies to 

solve the problem and to evaluate their progress along the way. They 

may or may not find that they need to change direction or try out several 

strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustration, or disengagement, intervene to encourage 

them to think of alternate approaches to the problem. Some sample 

questions are shown. 

• What are savings? 

• What do you notice about the revenue compared to the expenses? 

• How might thinking about expenses in terms of negative integers 

help you? 

Write About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

Interactive Presentation 

Apply, Agriculture 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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3 REFLECT AND PRACTICE 7.NS.A.2 

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Foldables 

Have students update their Foldables based on what they learned in this 

lesson. For this lesson, students could record examples of multiplying 

integers. You may wish to have students share their Foldables with 

a partner to compare the information they recorded, discussing and 

resolving any differences. 

Essential Question Follow-Up 

How are operations with rational numbers related to operations 

with integers ? 

In this lesson, students learned how to multiply integers with the same 

sign or different signs. Encourage them to work with a partner to 

compare and contrast multiplying integers to multiplying whole numbers. 

For example, have them compare and contrast how they would simplify 

each of the expressions - -6( 8), -6(8), 6( 8),-  and 6(8). 

Exit Ticket 

Refer to the Exit Ticket slide. Suppose a certain breed of dog loses about 

75 hairs per day. What integer represents this change in the amount 

of hair per week? Write a mathematical argument that can be used 

to defend your solution. –525; Sample answer: W rite a multiplication 

sentence. A loss of 75 hairs per day is represented by the integer –75. 

There are 7 days in one week. So, the change in the amount of hair per 

week is –75(7), or –525. 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, 

THEN assign: 

• Practice, Exercises 15, 17, 18–21 

• Extension: Powers and Negatives 

• Multiplication and Division with Integers 

BL 

IF students score 66–89% on the Checks, 

THEN assign: 

• Practice, Exercises 1–14, 16, 18 

• Extension: Powers and Negatives 

• Personal Tutor 

• Extra Examples 1–6 

• Plotting and Comparing Integers 

OL 

IF students score 65% or below on the Checks, 

THEN assign: 

• Take Another Look 

• Plotting and Comparing Integers 

AL 

M
 c G

 r a w
 - H

 i l l E
 d

 u
 c a t i o

 n

156 Module 3 • Operations with Integers and Rational Numbers 

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page0264.xhtml


7.NS.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive Student 

Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Assignments 

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T opic Exercises 

1 multiply integers 1–9 

1 evaluate algebraic expressions involving multiplication

of two integers 

10, 11 

1 evaluate algebraic expressions involving multiplication

of three or more integers 

12, 13 

2 multiply integers with different signs to solve a real-

world problem 

14 

2 extend concepts learned in class to apply them in new

contexts 

15 

3 solve application problems involving multiplying

integers 

16, 17 

3 higher-order and critical thinking skills 18–21 

Common Misconception 

When evaluating expressions with exponents, students may forget to 

apply the rules of multiplying negative integers. Demonstrate to students 
2 that ( 4)-  = ( 4)-  · ( 4)-  = 16.
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3 REFLECT AND PRACTICE 7.NS.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively In E xercise 18, students 

use several facts about two integers to find their values. 

7 Look for and Make Use of Structure In Exercise 19, students 

name the property illustrated by each equation. 

In Exercise 21, students use the structure of distance and 

absolute value to find all the values that satisfy an equation. 

MPMP

Collaborative Practice 

Have students work in pairs or small groups to complete the following 

e xercises. 

Clearly explain your strategy. 

Use with Exercise 16 Have students work in pairs. Give students 1–2 

minutes to individually consider the problem and formulate their strategy. 

Then ask them to clearly explain their strategy to their partner how they 

would solve the problem, without actually solving it. Have each student 

use their partner’s strategy to solve the problem. Have them compare 

and contrast strategies to determine if one or both strategies were viable, 

and discuss and resolve any differences. 

Be sure everyone understands. 

Use with Exercise 20 Have students work in groups of 3–4 to solve the 

problem in Exercise 20. Assign each student in the group a number. 

The entire group is responsible to ensure that every group member 

understands how to solve the problem. Group members should ask each 

other clarifying questions and check each other’s understanding. Call 

on a randomly numbered student from one group to share their group’s 

solution to the class. 
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Lesson 3-4 

Divide Integers 
7.NS.A.2.B 

LESSON GOAL 

Students will solve problems dividing integers. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Use Algebra Tiles to Divide Integers 

Learn: Divide Integers with Different Signs 

Example 1: Divide Integers with Different Signs 

Example 2: Divide Integers with Different Signs 

Learn: Divide Integers with the Same Sign 

Example 3: Divide Integers with the Same Sign 

Example 4: Divide Integers with the Same Sign 

Apply: Personal Finance 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

Formative Assessment Math Probe 

DIFFERENTIATE 

View reports of student progress of the Checks after each example 

to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Take Another Look ● 

Extension: Divide by Zero ● ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 17 of the Language Development 

Handbook to help your students build 

mathematical language related to division of 

integers. 

ELL You can use the tips and suggestions on 

page T17 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 
45 min 1 day 

Focus 
Domain: The Number System 

Ma orj  Cluster(s): In this lesson, students address major cluster 7. NS.A 

by dividing integers. 

Standards for Mathematical Content: 7. NS.A.2, 7.NS.A.2.B, 

7.NS.A.2.C, Also addresses 7.NS.A.1.D, 7.EE.B.3, 7.NS.A.3 

Standards for Mathematical Practice: MP 1, MP3, MP4, MP5, MP6 

Coherence 

Vertical Alignment 

Previous

Students solved problems involving multiplying integers. 

7 .NS.A.2, 7.NS.A.2.A, 7.NS.A.2.C 

Now

Students solve problems involving dividing integers. 

7.NS.A.2.B 

Next

Students will solve problems by applying all operations to integers. 

7.NS.A.1.D, 7.NS.A.2.C, 7.NS.A.3 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students will draw on 

their knowledge of the division of whole numbers to develop 

understanding of division of integers. They build fluency by dividing 

two Integers with different signs and dividing two integers with the 

same signs. 

Mathematical Background 
By relating division to multiplication, it can be shown that the rules for 

determining the sign of a quotient of two integers are the same as the 

rules for determining the sign of the product of two integers. The rules for 

dividing integers are shown. 

• If the two integers have the same sign, the quotient is positive. 

• If the two integers have different signs, the quotient is negative . 
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1 LAUNCH 7.NS.A.2.B

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Use? 

Warm Up 

Prerequisite Skills 

The Warm-Up exercises address the following prerequisite skill for this 

lesson: 

• solving word problems involving dividing whole numbers (Exercises 1–3) 

Answers

1. 25 feet

2. 14

3. 16

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about changes in temperatures as 

related to integers. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer 

read aloud How can I meet these standards? and How can I use these 

practices?, and connect these to the standards. 

What Vocabulary Will You Use? 
Use the following questions to engage students and facilitate a class 

discussion. 

Ask:

• What part of the division sentence 54 ÷ 6 = 9 is the dividend? What 

does it mean? 54; Sample answer: The dividend is the number that is 

being divided into equal groups. In this case, 54 is divided into 6 equal 

groups of 9 . 

• What part of a division sentence 54 ÷ 6 = 9 is the divisor? What does 

it mean ? 6; Sample answer: The divisor is the number of groups into 

which the dividend is divided. In this case, 54 is divided into 6 equal 

groups of 9 . 

• What part of a division sentence 54 ÷ 6 = 9 is the quotient? What 

does it mean ? 9; Sample answer: The quotient is the number in each 

group . It is the answer to the division problem. In this case, 54 is 

divided into 6 equal groups of 9. 
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2 EXPLORE AND DEVELOP 7.NS.A.2.B 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Use Algebra Tiles to Divide 
Integers 

Objective 

Students will use algebra tiles to explore how to divide integers. 

Ideas for Use 

Recommended Use Pr esent the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the Talk 

About It! questions. Monitor student progress during the activity. Upon 

completion of the Explore activity, have student volunteers share their 

responses to the Inquiry Question. 

What if my students don’t have devices? You may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of Activity 

Students will be presented with algebra tiles representing 1 and −1. 

Throughout this activity , students will use the algebra tiles to divide 

integers, and explain how the algebra tiles represent the dividend, 

divisor, and quotient. 

Inquiry Question 

How can you use algebra tiles to model integer division? Sample answer: 

The dividend represents the total number of algebra tiles. The divisor 

represents the number of equal groups into which the dividend is divided. 

The quotient represents the number of tiles in each group . 

Go Online to find additional teaching notes and sample answers 

for the T alk About It! questions. Sample responses for the Talk About It! 

questions on Slide 2 are shown. 

Talk About It! 
SLIDE 2 

Mathematical Discourse 

What does the expression 12 ÷ 6 mean? How many different ways are 

there to model the expression with algebra tiles? How can you check 

your solution using multiplication? Sample answer: The expression 

12 ÷ 6 means twelve tiles divided into six equal groups. Using algebra 

tiles, I can model twelve 1-tiles and divide them into 6 equal groups. 

There are two tiles in each group , so the solution to the division problem 

is 2. I can use multiplication to check the solution, 2 · 6 = 12. 

(continued on next page) 

Interactive Presentation 

Explore, Slide 1 of 6 

Explore, Slide 2 of 6 

DRAG & DROP 

Throughout the Explore, students drag algebra tiles to model 

integer division. 
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2 EXPLORE AND DEVELOP 7.NS.A.2.B 

Interactive Presentation 

Explore, Slide 5 of 6 

TYPE

On Slide 6, students respond to the Inquiry Question and view a 

sample answer. a

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Use Algebra Tiles to Divide 
Integers (continued) 

Teaching the Mathematical Practices 

5 Use Appropriate Tools Strategically Enc ourage students to 

use algebra tiles to explore integer division and explain how the 

algebra tiles represent the dividend, divisor, and quotient of a 

division problem. 

MPMP

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. Sample responses for the Talk About It! 

questions on Slide 5 are shown. 

T alk About It! 
SLIDE 5 

Mathematical Discourse 

Can you use algebra tiles to model the expression 15 ÷ ( 3)?−  Explain 

your reasoning. Can you find the quotient a different way? 

Sample answer: No, if I have fifteen positive 1-tiles, I can’t divide them 

into negative groups. I could use multiplication to find −5 · ( 3),−  which 

is 15, so the solution is −5. 
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7.NS.A.2.B 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Divide Integers with Different Signs 

Objective 

Students will understand how they can use related multiplication 

sentences to determine how to divide integers with different signs. 

Teaching the Mathematical Practices 

6 Attend to Precision A s students discuss the Talk About It! 

question on Slide 3, encourage them to use precise mathematical 

language to explain their reasoning. 

MPMP

Teaching Notes 
SLIDE 1 

Students will learn how to find the quotient of integers with different 

signs by using a related multiplication sentence. You may wish to have 

a student volunteer select each marker to see the related multiplication 

sentences for the division sentence, and determine what number 

multiplied by −3 results in 36. 

SLIDE 2 

You may wish to have a student volunteer select the Words and Examples 

flashcards to show how the rule for dividing integers with different signs 

can be described using these representations. 

Talk About It! 
SLIDE 3 

Mathematical Discourse 

What do you think is the quotient of −36 ÷ 3? Explain your reasoning. 

Sample answer: −36 ÷ 3 represents 36 negative 1-tiles divided into 

three groups. I also know that −12 · 3 is −36, so the quotient is −12. 

DIFFERENTIATE 

Reteaching Activity AL 

For students that may be struggling to divide integers with different 

signs, remind them that they can check their work using multiplication. 

The product of two integers with different signs is negative. The 

product of two integers with the same sign is positive. For each 

of the following division sentences, have students write a related 

multiplication sentence that can be used to check the division for 

accuracy. 

–12 ÷ 4 = –3 –3 · 4 = –12 

15 ÷ ( 3)–  = –5 –5 · ( 3)–  = 15 

42 ÷ ( 2)–  = –21 –21 · ( 2)–  = 42 

Interactive Presentation 

Learn, Divide Integers with Different Signs, Slide 2 of 3 

CLICK 

On Slide 1, students select markers to see 

related multiplication sentences. 

FLASHCARDS 

On Slide 2, students use Flashcards to 

learn about dividing integers with 

different signs. 
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2 EXPLORE AND DEVELOP 7.NS.A.2.B 

Interactive Presentation 

Example 2, Divide Integers with Different Signs, Slide 4 of 6 

CLICK 

On Slide 2 of Example 1, students select 

from drop-down menus to determine the 

sign of a quotient. 

TYPE 

On Slide 4 of Example 2, students 

determine and interpret the quotient. a 

CHECK 

Students complete the Check exercises 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Divide Integers with Different 
Signs 

Objective 

Students will divide integers with different signs. 

Questions for Mathematical Discourse 
SLIDE 2 

AL Identify the dividend and divisor. The dividend is 90. The divisor 

is –10. 

OL Without calculating, how do you know that the quotient will be 

negative? The integers have different signs. The quotient of two 

integers with different signs is negative. 

OL How can you check your answer? Use multiplication. − −9( 10) = 90 

BL Generate a division expression in which the dividend and quotient 

are both negative. Sample answer: −45 ÷ 5 which has a quotient 

of −9 

Example 2 Divide Integers with Different 
Signs 

Objective 

Students will divide integers with different signs to solve a real-world 

problem. 

Questions for Mathematical Discourse 
SLIDE 2 

AL Would the diver’s descent be better represented as a positive 

integer or a negative integer? Descending is better represented 

as a negative integer . 

OL What integer represents the change, in feet, in the diver’s 

position after four minutes? −380 

BL Assuming the same rate, what integer would represent the 

change, in feet, in the diver’s position after eight minutes? 

Explain. −760; Sample answer: The diver would have descended 

another 380 feet, −380 + ( 380)−  = −760 

Go Online 

• Find additional teaching notes, discussion questions, Teaching the 

Mathematical Practices, and the Talk About It! questions to promote 

mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present the Extra Examples. 
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7.NS.A.2.B 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Divide Integers with the Same Sign 

Objective 

Students will understand how they can use related multiplication 

sentences to determine how to divide integers with the same sign. 

Teaching the Mathematical Practices 

6 Attend to Precision A s students discuss the Talk About It! 

question on Slide 3, encourage them to use precise mathematical 

language to compare and contrast multiplying and dividing 

integers. 

MPMP

Go Online to find additional teaching notes. 

Talk About It! 
SLIDE 3 

Mathematical Discourse 

How are division and multiplication of integers similar? How are they 

different? Sample answer: The same rules apply for the sign of the 

solution, and you can use algebra tiles to model the operations. When 

dividing, you are not able to use algebra tiles if the divisor is negative. 

Example 3 Divide Integers with the Same 
Sign 

Objective 

Students will divide integers with the same sign. 

Questions for Mathematical Discourse 
SLIDE 1 

AL Do the dividend and divisor have the same sign? yes 

AL What is true about the quotient of a division problem when both 

integers have the same sign? The quotient is positive. 

OL How can you use multiplication to check your answer? 

Multiply 5 by –6. The answer is –30 , which is the dividend, so my 

answer is correct. 

BL How could you alter the problem so that the quotient is negative? 

Sample answer: Change −30 to 30 . 

Go Online 

• Find additional teaching notes and Teaching the Mathematical 

Practices. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Learn, Divide Integers with the Same Sign, Slide 1 of 3 

FLASHCARDS 

On Slide 2 of the Learn, students use 

Flashcards to learn about dividing integers 

with the same sign. 

CLICK 

On Slide 1 of Example 3, students select 

from drop-down menus to determine the 

sign of a quotient. 

CHECK 

Students complete the Check exercises 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 7.NS.A.2.B 

Interactive Presentation 

Example 4, Divide Integers with the Same Sign, Slide 1 of 2 

CLICK 

On Slide 1, students select from drop- 

down menus to determine the sign of the 

quotient. 

CCHLEICCKK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 4 Divide Integers with the Same 
Sign 

Objective 

Students will evaluate an algebraic expression involving division of 

integers. 

Teaching the Mathematical Practices 

6 Attend to Precision Enc ourage students to follow the general 

rules for finding the quotient of integers with the same signs and 

to pay careful attention to the signs of the dividend, divisor, and 

quotient. 

MPMP

Questions for Mathematical Discourse 
SLIDE 1 

AL Do the values of x and y have the same sign? yes 

AL What is the sign of both integers? negative 

OL Without calculating, how do you know the quotient will be positive? 

The quotient of two integers with the same sign is positive. 

‒y ___ BL Find . ‒31 x 

Go Online 

• Find additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

DIFFERENTIATE 

Enrichment Activity BL 

To challenge students’ understanding of integer division, have them 

find the quotient for each of the following division problems. 

‒24 ÷ ( 4)‒  _________ –2 
‒3 

84 ÷ ( 3)‒  ________ 4 
‒7 
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7.NS.A.2.B 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Personal Finance 

Objective 

Students will come up with their own strategy to solve an application 

problem involving managing a bank account. 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them, 

4 M odel with Mathematics Students will be presented with a task. 

They will first seek to understand the task, and then determine 

possible entry points to solving it. As students come up with their 

own strategies, they may propose mathematical models to aid them. 

As they work to solve the problem, encourage them to evaluate their 

model and/or progress, and change directions, if necessary. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others As students respond to the Write About It! prompt, 

have them make sure their argument uses correct mathematical 

reasoning. If you choose to have them share their responses 

with others, encourage the listeners to ask clarifying questions 

to verify that the reasoning is correct. 

MPMP

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

t he task, or have a volunteer read it aloud. Then allow students the time 

to make sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them 

on a particular strategy, encourage them to use their own strategies to 

solve the problem and to evaluate their progress along the way. They 

may or may not find that they need to change direction or try out several 

strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustration, or disengagement, intervene to encourage 

them to think of alternate approaches to the problem. Some sample 

questions are shown. 

• What is the starting balance? 

• How will a withdrawal affect the account? 

• How can you find the net amount saved for each week? 

Write About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

Interactive Presentation 

Apply, Personal Finance 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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3 REFLECT AND PRACTICE 7.NS.A.2.B

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Foldables 

Have students update their Foldables based on what they learned in 

this lesson. For this lesson, students could record examples of dividing 

integers. You may wish to have students share their Foldables with 

a partner to compare the information they recorded, discussing and 

resolving any differences. 

Essential Question Follow-Up 

How are operations with rational numbers related to operations 

with integers ? 

In this lesson, students learned how to divide integers with the same 

signs or different signs. Encourage them to work with a partner to 

compare and contrast dividing integers to diving whole numbers. For 

example, have them compare and contrast how they would simplify each 

of the expressions -48 ÷ -12, -48 ÷ 12, 48 ÷ -12, and 48 ÷ 12. 

Exit Ticket 

Refer to the Exit Ticket slide. The temperature in a certain city fell 28°F 

in 7 hours. What is the average change in temperature per hour? Write 

a mathematical argument that can be used to defend your solution. 

–4 degrees Fahrenheit per hour; Sample answer: Write the division 

expression –28 ÷ 7. Then divide the integers, –28 ÷ 7 = –4. 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, 

THEN assign: 

• Practice, Exercises 13–15, 17–20 

• Extension: Divide by Zero 

• Multiplication and Division with Integers 

BL 

IF students score 66–89% on the Checks, 

THEN assign: 

• Practice, Exercises 1–13, 15, 17, 18 

• Extension: Divide by Zero 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1–4 

• Plotting and Comparing Integers 

OL 

IF students score 65% or below on the Checks, 

THEN assign: 

• Remediation: Review Resources 

• Take Another Look 

• Plotting and Comparing Integers 

AL 
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7.NS.A.2.B

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive Student 

Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Assignments 

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T opic Exercises 

1 divide integers with different signs 1–3 

1 divide integers with the same sign 4–6 

1 evaluate algebraic expressions involving division of

integers 

7–12 

2 divide integers with different signs to solve real-world

problems 

13 

2 extend concepts learned in class to apply them in new

contexts 

14 

3 solve application problems that involve dividing

integers 

15, 16 

3 higher-order and critical thinking skills 17–20 

Common Misconception 

Some students may incorrectly find the sign when dividing two integers. 

They may incorrectly think that the signs of quotients are determined 

in the opposite way as the signs of products, since multiplication and 

division are inverse operations. In Ex ercises 1-6, students may write the 

correct quotient values with the incorrect signs. Explain to students that 

they can and should use multiplication to check their work. 
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3 REFLECT AND PRACTICE 7.NS.A.2.B 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teaching the Mathematical Practices 

3 Construct Viable Arguments and Critique the Reasoning of 

Ot hers In Exercise 17, students make an argument for whether or 

not the Associative Property holds true for division of integers. 

3 Construct Viable Arguments and Critique the Reasoning of 

Others In Exercise 18, students determine if a statement is true 

or false and justify their reasoning. 

MPMP

Collaborative Practice 

Have students work in pairs or small groups to complete the following 

e xercises. 

Explore the truth of statements created by others. 

Use with Exercises 15–16 Have students work in pairs. After completing 

the application problems, have students write two true statements and 

one false statement about each situation. An example of a true statement 

for Exercise 15 might be, “Paulo spends $64 over 8 weeks on supplies.” 

An example of a false statement might be, “The amount of revenue is less 

than the amount of expenses.” Have them trade statements with another 

pair or group. Each pair identifies which statements are true and which 

are false. Have them discuss and resolve any differences. 

Create your own higher-order thinking problem. 

Use with Exercises 17–18 After completing the higher-order thinking 

problems, have students write their own higher-order thinking problem 

that involves the concepts from this lesson. Have them trade their 

problems with a partner and solve them. Then have them check each 

other’s work, and discuss and resolve any differences. 
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Lesson 3-5 

Apply Integer Operations 
7.NS.A.2, 7.NS.A.3 

LESSON GOAL 

Students will solve problems by applying all operations to integers. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Example 1: Order of Integer Operations 

Example 2: Order of Integer Operations 

Example 3: Order of Integer Operations 

Example 4: Order of Integer Operations 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress of the Checks after each example 

to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Take Another Look ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 18 of the Language Development 

Handbook to help your students build 

mathematical language related to integer 

operations. 

ELL You can use the tips and suggestions on 

page T18 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 
45 min 1 day 

Focus 
Domain: The Number System 

Ma orj  Cluster(s): In this lesson, students address major cluster 7. NS.A 

by solving problems by applying all operations to integers. 

Standards for Mathematical Content: 7 .NS.A.1, 7.NS.A.1.D, 7.NS.A.2, 

7.NS.A.2.C, 7.NS.A.3, 7.EE.B.3 

Standards for Mathematical Practice: M P3, MP6, MP7 

Coherence 

Vertical Alignment 

Previous

Students solved problems involving dividing integers. 

7 .NS.A.2, 7.NS.A.2.B 

Now

Students solve problems by applying all operations to integers. 

7.NS.A.1.D, 7.NS.A.2.C, 7.NS.A.3 

Next

Students will identify terminating and repeating decimals, and use long 

division to convert rational numbers to decimals. 

7.NS.A.2.B, 7.NS.A.2.D, 8.NS.A.1 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students will draw on their 

knowledge of operations with integers and the order of operations 

to develop fluency in applying the order of operations to integers. 

They will apply their knowledge of integers operations in the order of 

operations to solve real-world problems. 

Mathematical Background 
The order of operations indicates that mathematical operations must be 

performed in this order. 

1. Simplify expressions inside grouping symbols, such as parentheses. 

2. Find the values of all powers. 

3. Multiply and divide in order from left to right. 

4. Add and subtract in order from left to right. 
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1 LAUNCH 7.NS.A.2, 7.NS.A.3 

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Use? 

Warm Up 

Prerequisite Skills 

The Warm-Up exercises address the following prerequisite skills for this 

lesson: 

• evaluating expressions using the order of operations with whole numbers 

(Exercises 1–4) 

• solving real-world problems by writing and evaluating expressions 

involving whole number operations (Exercise 5) 

Answers 

1. 71 3. 120 5. 415 

2. 45 4. 357 

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about using the order of integer 

operations with temperature change. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer 

read aloud How can I meet these standards? and How can I use these 

practices?, and connect these to the standards. 

What Vocabulary Will You Use? 
Use the following question to engage students and facilitate a class 

discussion. 

Ask: 

• Summarize the order of operations. Sample answer: The order of 

operations states to perform the operations inside grouping symbols, 

such as parentheses and brack ets, first. Then evaluate any exponents. 

Next, multiply and divide in order from left to right. Finally, add and 

subtract in order from left to right. 
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2 EXPLORE AND DEVELOP 7.NS.A.2, 7.NS.A.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Order of Integer Operations 

Objective 

Students will apply the order of operations to evaluate a numerical 

e xpression involving integers. 

Questions for Mathematical Discourse 
SLIDE 2 

AL Identify the two operations in this expression. multiplication and 

addition 

AL Which operation should you perform first? multiplication 

OL Is the product of –4 and 3 positive or negative? negative 

OL Will the sum of the product and –7 be positive or negative? Explain. 

negative; The product is –12. The sum of –12 and –7 will be 

negative, because the sum of two negative integers is negative. 

BL Write a different expression involving two integer operations, in 

which the final result is negative. Then simplify the expression. 

Sample answer: –5(3) + 2; –13 

Example 2 Order of Integer Operations 

Objective 

Students will apply the order of operations to evaluate a numerical 

e xpression involving integers. 

Questions for Mathematical Discourse 
SLIDE 2 

AL Describe the operations involved in this expression. Three 

integers are multiplied. Then –8 is subtracted from that product. 

AL Which operation(s) should be performed first? multiplication 

OL Without calculating, how do you know what the sign of the 

product of the three integers will be? The product will be 

negative because there are three negative integers. 

OL Why do we add 8? Subtracting –8 is the same as adding +8. 

BL Describe one change you could make to the expression so that 

the final result is a positive number. Sample answer: Change –8 

to –41. 

Go Online 

• Find additional teaching notes, Teaching the Mathematical Practices, 

and the Talk About It! questions to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present the Extra Examples. 

Interactive Presentation 

Example 1, Order of Integer Operations, Slide 2 of 4 

CLICK 

On Slide 2 of Example 1, students move 

through the steps to evaluate an 

expression. 

TYPE 

On Slide 2 of Example 2, students 

evaluate the expression. a 

CHECK 

Students complete the Check exercises 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 7.NS.A.2, 7.NS.A.3 

Interactive Presentation 

Example 3, Order of Integer Operations, Slide 1 of 2 

TYPE 

On Slide 1 of Example 3, students evaluate 

a the expression. 

TYPE 

On Slide 2 of Example 4, students 

a interpret the evaluated expression. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Order of Integer Operations 

Objective 

Students will evaluate an algebraic expression involving the four 

operations with integers. 

Questions for Mathematical Discourse 
SLIDE 1 

AL What is the first step in evaluating the expression? Substitute the 

values for the variables. 

AL What integer should replace w in the expression? x? y? z? 36; –6; 

–1; –2 

OL According to the order of operations, what should you do first? 
3 Evaluate ( 2)–  . 

OL What should you do after you evaluate the power? Multiply –6 

and –1. 

_ w _ BL Suppose a classmate found first, then added y and subtracted xy 

z, and then raised the final result to the third power. What would 

their result be? Why is it incorrect? 343; Sample answer: They did 

not follow the order of operations. They raised most of the entire 

e xpression to the third power, not just z. 

Example 4 Order of Integer Operations 

Objective 

Students will solve a real-world problem involving operations with 

integers. 

Questions for Mathematical Discourse 
SLIDE 2 

AL What do you need to find? the equivalent temperature in degrees 

Fahrenheit of ‒5 degrees Celsius 

AL What is the first step? Replace C with –5. 

OL What operation should be performed first? Multiply 9 by ‒5. 

BL What is the corresponding temperature in degrees Fahrenheit for 

a temperature of 1 degree Celsius? Does this mean that 2 degrees 

Celsius equals 2(33.8), or 67.6 degrees Fahrenheit? Justify your 

response. 33.8 degrees Fahrenheit; No, the relationship is not 

proportional, so this is not a unit rate. T wo degrees Celsius would 

be equal to 35.6 degrees Fahrenheit. 

Go Online 

• Find additional teaching notes, Teaching the Mathematical Practices, 

and the Talk About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present the Extra Examples. 
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3 REFLECT AND PRACTICE 7.NS.A.2, 7.NS.A.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Exit Ticket 

Refer to the Exit Ticket slide. The temperature rose 14°F from Monday 

to Tuesday. The temperature fell 6°F from Tuesday to Wednesday. The 

temperature fell 11°F from Wednesday to Thursday. Find the average 

change in temperature per day from Monday to Thursday. Write a 

mathematical argument that can be used to defend your solution. 

–1°F; Sample answer: W rite an expression to represent this situation. A 

temperature rising 14°F is represented by 14. A temperature falling 6°F is 

represented by –6. A temperature falling 11°F is represented by –11. Add 

the three changes in temperature and divide by 3 to find the average 

change in temperature from Monday to Thursday. 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive Student 

Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Assignments 

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T opic Exercises 

1 apply the order of operations to evaluate numerical

expressions involving integers 

1–6 

1 evaluate algebraic expressions involving the four

operations with integers 

7–12 

2 solve real-world problems involving operations with

integers 

13, 14 

3 solve application problems that involve applying

integer operations 

15, 16 

3 higher-order and critical thinking skills 17–20 

Common Misconception 

Students may have difficulty substituting the values of the variables when 

there are negative integers. Encourage student to use parentheses when 

replacing a variable with an integer . 

Interactive Presentation 

Exit Ticket 
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3 REFLECT AND PRACTICE 7.NS.A.2, 7.NS.A.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teaching the Mathematical Practices 

3 Construct Viable Arguments and Critique the Reasoning 

of O thers In Exercise 17, students find the error in a student’s 

reasoning and correct it. 

7 Look for and Make Use of Structure In Exercise 20, students 

use the structure of an expression to determine if operations can 

be performed in different orders. 

MPMP

Collaborative Practice 

Have students work in pairs or small groups to complete the following 

e xercise. 

Solve the problem another way. 

Use with Exercises 15–16 Have students work in groups of 3–4. After 

completing Exercise 15, have one student from each group rotate to form 

a different group of students. Each student should share the solution 

method they previously used to solve the problem. Have students 

compare and contrast the different methods for solving the problem, and 

determine if each method is a viable solution. If the solutions were the 

same, have them brainstorm another way to solve the problem. Have one 

group present two viable solution methods to the class, and explain why 

each method is a correct method. Repeat this process for Exercise 16. 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, 

THEN assign: 

• Practice, Exercises 13, 15, 17–20 

• Exponents and Order of Operations 

BL 

IF students score 66-89% on the Checks, 

THEN assign: 

• Practice, Exercises 1–13, 16–18 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1–4 

• Plotting and Comparing Integers 

OL 

IF students score 65% or below on the Checks, 

THEN assign: 

• Remediation: Review Resources 

• Take Another Look 

• Plotting and Comparing Integers 

AL 
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Lesson 3-6 

Rational Numbers 

7.NS.A.2 

LESSON GOAL 

Students will identify terminating and repeating decimals, and use 

long division to convert rational numbers to decimals. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Learn: Rational Numbers 

Explore: Rational Numbers Written as Decimals 

Learn: Rational Numbers Written as Decimals 

Example 1: Write Fractions as Decimals 

Example 2: Write Fractions as Decimals 

Learn: Write Repeating Decimals as Fractions 

Example 3: Write Repeating Decimals as Fractions 

Example 4: Write Repeating Decimals as Mixed Numbers 

Apply: Crafting 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress of the Checks after each example 

to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Take Another Look ● 

Extension: Repeating Decimals and 

Equivalence: Why Does 0.999... Equal 1?, 

Special Fraction-Decimal Equivalents 

● ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 19 of the Language Development 

Handbook to help your students build 

mathematical language related to rational 

numbers. 

ELL You can use the tips and suggestions on 

page T19 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 
45 min 1 day 

Focus 
Domain: The Number System 

Ma orj  Cluster(s): In this lesson, students address major cluster 7 .NS.A 

by converting a rational number to a decimal using long division and 

identifying terminating or repeating decimals. 

Supporting Cluster(s): In this lesson, students address the supporting 

cluster 8.NS.A by converting rational numbers between decimal and 

fraction forms. 

Standards for Mathematical Content: 7. NS.A.2, 7.NS.A.2.B, 

7.NS.A.2.D, 8.NS.A.1, Also addresses 7.NS.A.3, 7.EE.B.3 

Standards for Mathematical Practice: MP 1, MP2, MP3, MP4, MP5, 

MP6, MP7, MP8 

Coherence 

Vertical Alignment 

Previous

Students solved problems by applying all operations to integers. 

7 .NS.A.3 

Now

Students identify terminating and repeating decimals, and use long division 

to convert rational numbers to decimals. 

7.NS.A.2.B, 7.NS.A.2.D, 8.NS.A.1 

Next

Students will add and subtract rational numbers. 

7.NS.A.1, 7.NS.A.1.C 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students draw on their 

knowledge of rational numbers to develop the understanding that 

rational numbers can be represented as fractions or decimals. 

They will use this understanding to build fluency in writing rational 

numbers as either terminating or repeating fractions. 

Mathematical Background 
a __ A rational number is any number that can be written as a fraction , 
b 

where a and b are integers and b ≠ 0. Every rational number, or fraction, 

can be written as a repeating decimal. Some repeating decimals repeat 

zeros, such as 0.25000…. Repeating decimals in which zeros repeat are 

also called terminating decimals, because they can be written without the 

repeating zeros. For decimals in which non-zero numbers repeat, use bar 

notation to show that some or all of the digits of the decimal repeat infinitely. 
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1 LAUNCH 7.NS.A.2 

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Learn? 

Warm Up 

Prerequisite Skills 

The Warm-Up exercises address the following prerequisite skill for this 

lesson: 

• dividing whole numbers (Exercises 1–5) 

Answers 

1. 75

2. 309

3. 31

4. 77 

5. 274 

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about finding batting average as a 

decimal. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer 

read aloud How can I meet these standards? and How can I use these 

practices?, and connect these to the standards. 

What Vocabulary Will You Learn? 
Use the following questions to engage students and facilitate a class 

discussion. Additional questions are available online. 

Ask: 

• Based on your everyday understanding of what a bar looks like and 

what notation means, make a conjecture as to what you think bar 

notation might refer to. Sample answer: Bar notation might refer to a 

way of writing a number (notation) that includes a bar. 

• The word ratio makes up part of the term rational. How can you use 

your knowledge of ratios to help understand what a rational number 

might be? Sample answer: A ratio is the comparison of two quantities 

by division. So, a rational number might be a number that can be 

written as a ratio. 
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2 EXPLORE AND DEVELOP 7.NS.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Rational Numbers Written 
as Decimals 

Objective 

Students will use Web Sketchpad to explore how to convert a rational 

number to a decimal. 

Ideas for Use 

Recommended Use Pr esent the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the Talk 

About It! questions. Monitor student progress during the activity. Upon 

completion of the Explore activity, have student volunteers share their 

responses to the Inquiry Question. 

What if my students don’t have devices? You may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of Activity 

Students will use a sketch called the color calculator. The color calculator 

displays patterns in the digits of the decimal form of any fraction. 

Throughout this activity , students will use the color calculator to display 

the decimal form of several fractions. They will use the patterns in the 

digits of the decimal form to make conjectures about which fractions 

eventually repeat zeros and which fractions repeat nonzero digits, when 

written as decimals. 

Inquiry Question 

What are the patterns in the decimal form of a rational number? Sample 

answer: If the prime factorization of the denominator contains only twos, 

only fives, or a combination of twos and fives, the decimal will eventually 

repeat zeros. Otherwise, the decimal will repeat nonzero digits. 

Go Online to find additional teaching notes and sample answers 

for the T alk About It! questions. A sample response for the Talk About It! 

question on Slide 3 is shown. 

Talk About It! 
SLIDE 3 

Mathematical Discourse 

Drag the dot until you can determine a pattern. Describe the pattern. 
_ 1 _ How is the pattern similar to and different from the pattern for – ? 
3 

Sample answer: Both decimals have repeating digits. In the pattern for 
_ 1 _ _ 1 _ 

– , only one digit repeats and all the digits are colored green. But for , 
3 7 

a group of six digits repeats, so there are six different colors that repeat 

in order. 

(continued on next page) 

Interactive Presentation 

Explore, Slide 1 of 7 

Explore, Slide 3 of 7 

WEB SKETCHPAD 

Throughout the Explore, students use Web Sketchpad to explore 

the patterns in the decimal forms of rational numbers. 
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2 EXPLORE AND DEVELOP 7.NS.A.2 

Interactive Presentation 

Explore, Slide 4 of 7 

DRAG & DROP 

On Slide 6, students drag to sort fractions by decimal patterns. 

TYPE 

On Slide 7, students respond to the Inquiry Question and view a 

a sample answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Rational Numbers Written 
as Decimals (continued) 

Teaching the Mathematical Practices 

5 Use Appropriate Tools Strategically Enc ourage students to 

use the color calculator sketch to help them gain insight into the 

decimal form of a rational number. 

MPMP

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. A sample response for the Talk About It! 

question on Slide 5 is shown. 

Talk About It! 
SLIDE 5 

Mathematical Discourse 

Name three different fractions that eventually repeat zeros. Then name 

three fractions that will repeat nonzero digits. Sample answer: Some 

_ 1 _ _ 3 _ _ 7 _ examples of fractions that eventually repeat zeros are , – , … . 
2 4 10 

_ 1 _ _ 3 _ _ 8 _ Some examples of fractions that repeat nonzero digits are , – , … . 
6 13 15 
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7.NS.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Rational Numbers 

Objective 

Students will learn how to identify rational numbers. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively A s students discuss 

the Talk About It! question on Slide 2, encourage them to pause 

and consider the meaning of the negative sign and how its 

placement in the numerator or denominator of a fraction may or 

may not affect the value of the fraction. 

6 Attend to Precision As students discuss the Talk About It! 

question on Slide 2, they should use clear and precise 

mathematical language in their responses. 

MPMP

Teaching Notes 
SLIDE 1 

Select the cards and ask students what they notice is true for all the 

rational numbers. Students should notice that all the rational numbers 

can be written as fractions. Remind them that the denominator cannot 

be zero because division by zero is undefined. Have students explain 

why the sign of a number does not determine whether or not the number 

is rational. Encourage students to give examples of other integers, 

fractions, decimals, and percents that are rational numbers. 

Talk About It! 
SLIDE 2 

Mathematical Discourse 

_ 5 _ - __ 5 _ 5 __ Is – the same as or ? Justify your response. Sample answer: Yes, 
6 6 –6 

if you were to divide the numerator by the denominator of the given 

fractions, they would all result in –0.83333.... 

DIFFERENTIATE 

Language Development Activity ELL 

To support students’ understanding of rational numbers, have them 

work with a partner to generate at least 4 different numbers (integer, 

decimal, fraction, and percent) and explain why each one is a rational 

number according to the definition of a rational number. At least two of 

their selected numbers should be negative. 

Interactive Presentation 

Learn, Rational Numbers, Slide 1 of 2 

FLASHCARDS 

On Slide 1, students use Flashcards to find 

out why certain numbers are rational. 
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2 EXPLORE AND DEVELOP 7.NS.A.2 

Interactive Presentation 

Learn, Rational Numbers Written as Decimals, Slide 2 of 3 

CLICK 

On Slide 1, students move a slider to see 

decimals written using bar notation. 

DRAG & DROP 

On Slide 2, students drag to match each 

number with its correct bar notation. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Rational Numbers Written 

as Decimals 

Objective 

Students will understand that the decimal form of a rational number 

either terminates in 0s or eventually repeats. 

Teaching the Mathematical Practices 

7 Look for and Make Use of Structure S tudents should analyze 

the structure of each decimal represented using bar notation and 

the structure of each decimal represented without bar notation in 

order to complete the drag and drop activity on Slide 2. 

MPMP

Teaching Notes 
SLIDE 1 

Be sure students understand that the decimal form of a rational number 

either terminates in 0s or eventually repeats. Drag the slider to see 

two repeating decimals written using bar notation. You may wish to ask 

students to generate other examples of repeating decimals. 

SLIDE 2 

Prior to completing the drag and drop activity, you may wish to ask 

students to identify the digits that repeat in each decimal. This will help 

them determine where the bar is placed. Be sure they understand that 

the bar is placed only over the digits that repeat. 

SLIDE 3 

Point out that a terminating decimal can be considered a repeating 

decimal. Students should note that a terminating decimal's repeating digit 

is zero and it is usually not written using bar notation. 

DIFFERENTIATE 

Enrichment Activity BL 

To challenge students’ understanding of bar notation, have them write 

the expanded form of the each of the following decimals. 

0. ¯181 0.181181181…

8.14 ¯411 8.14411411411… 

–1.¯5758 –1.575857585758…

–0.70¯1232 –0.70123212321232…
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7.NS.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Write Fractions as Decimals 

Objective 

Students will use long division to convert a fraction to a decimal and 

determine if the decimal is terminating. 

Teaching the Mathematical Practices 

8 Look For and Express Regularity in Repeated Reasoning 

Enc ourage students to look for repeating calculations when 

writing fractions as decimals, in order to determine if the decimal 

is terminating. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL Why do we divide? Sample answer: The fraction bar is another 

way of showing division. 

AL Which number will be the dividend? the numerator, 1 

AL Which number will be the divisor? the denominator, 40 

_ 1 __ OL How do you write as a decimal? Use long division to divide 
40 

the numerator of 1 by the denominator of 40. 

OL What is the first step? Sample answer: Divide 1 by 40, write the 

result above the bar, and find the remainder. 

_ 1 __ _ 1 _ BL Evaluate + . Write the answer as a decimal. 0.15 
40 8 

SLIDE 3 

AL Why did we stop dividing? The remainder was 0. 

OL Is the fraction terminating? Explain. Y es; the decimal ends with 

repeating zeros. 

__ 1 _ _ 1 _ BL Determine if + is a terminating decimal. yes 
40 8 

Go Online 

• Find additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 1, Write Fractions as Decimals, Slide 2 of 4 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 7.NS.A.2 

Interactive Presentation 

Example 2, Write Fractions as Decimals, Slide 2 of 5 

CLICK

On Slide 3, students select from a drop- 

down menu whether or not a decimal is 

terminating. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Write Fractions as Decimals 

Objective 

Students will use long division to convert a fraction to a decimal and 

determine if the decimal is terminating. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively A s students discuss 

the Talk About It! question on Slide 4, encourage them to reason 

that if a fraction is negative, then its decimal form is also negative. 

8 Look for and Express Regularity in Repeated Reasoning 

Encourage students to look for repeating calculations when 

writing fractions as decimals in order to determine if the decimal 

is terminating. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL How would you express –5 divided by 6 using long division? Use

long division to divide 5 by 6. Then place a negative sign in the 

quotient. 

OL Will the division when dividing 5 by 6 ever end? Why or why not?

no; Sample answer; The digit 3 repeats, so there will always be a 

remainder. 

BL Give two other examples of a fraction in which the remainder will
_ 1 _ _ 2 _ always repeat. Sample answer: ,
3 11 

SLIDE 3 

AL How can you indicate that a decimal repeats? Use bar notation

over the repeating number(s). 

AL Is the fraction terminating? no

OL Which digit repeats in this example? 3 Where do you place the

bar? over the 3 

OL Why is bar notation helpful when writing fractions as decimals?

Sample answer: It clearly indicates the digit or group of digits that 

repeats. 

BL How do you know that the decimal will repeat nonzero digits without

dividing? Sample answer: The prime factorization of the denominator 

of the simplified fraction does not contain only twos, only fives, or a 

combination of twos and fives, so the decimal repeats nonzero digits. 

Go Online 

• Find additional teaching notes, Teaching the Mathematical Practices, 

and the Talk About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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8.NS.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Write Repeating Decimals as Fractions 

Objective 

Students will learn how to convert repeating, non-terminating decimals 

into fractions. 

Teaching the Mathematical Practices 

3 Construct Viable Arguments and Critique the Reasoning 

of O thers As students discuss the Talk About It! questions, 

encourage them to use mathematical reasoning to create a _ 
plausible argument for why the repeating decimal 0. 4 is not equal 

to either of the fractions. Ask students how they can use and 
_ 

extend this reasoning to determine if 0. 4 is a rational number. 

MPMP

Go Online 

• Find additional teaching notes. 

• Have students watch the animation on Slide 1. The animation illustrates 

writing a repeating, non-terminating decimal as a fraction. 

• Find sample answers for the Talk About It! questions. 

Example 3 Write Repeating Decimals 
as Fractions 

Objective 

Students will write repeating, non-terminating decimals as fractions in 

simplest form. 

Questions for Mathematical Discourse 
SLIDE 2 

_ 
AL What does the bar notation in 0. 5 mean? It means that the digit 5 

repeats forever. 

OL What is the purpose of assigning the decimal to a variable and 

multiplying it by a power of 10? Sample answer: to be able to 

use subtraction afterwards to eliminate the repeating part of the 

decimal 

BL What would you have multiplied N by if N were 0.505050…? 

Explain. 100; Sample answer: Multiply by ten to the power of the 

number of repeating digits. 

Go Online 

• Find additional teaching notes, Teaching the Mathematical Practices, 

and the Talk About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 3, Write Repeating Decimals as Fractions, Slide 2 of 4 

TYPE 

On Slide 2 of Example 3, students enter 

a the equivalent fraction for the decimal. 

CLICK 

On Slide 2 of Example 3, students move 

through the steps to write the decimal as 

a fraction. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 8.NS.A.1 

Interactive Presentation 

Example 4, Write Repeating Decimals as Mixed Numbers, Slide 2 of 4 

TYPE 

On Slide 2, students enter the mixed 

a number in simplest form. 

CLICK 

On Slide 2, students move through the 

steps to write a decimal as a mixed 

number. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready 

to move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 4 Write Repeating Decimals 
as Mixed Numbers 

Objective 

Students will write repeating, non-terminating decimals as mixed 

numbers in simplest form. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively Enc ourage students 

to explain to themselves the purpose behind assigning the 

decimal to a variable and multiplying it by a power of 10. 

Students should understand why multiplying by that power of 

10 will eventually eliminate the decimal portion and why that is 

beneficial when writing the decimal as a fraction. 

While discussing the Talk About It! question on Slide 3, encourage 

students to make a connection between the number of digits that 

repeat in a decimal, and the power of 10 that is multiplied by both 

sides of the equation. 

7 Look for and Make Use of Structure Encourage students to 

analyze the structure of the decimal to identify the number of 

digits that repeat. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL Identify the repeating digit(s). 1 and 8 

OL Explain why we multiply by 100. Sample answer: There are two 

2 digits that repeat, so multiply by 10 , which is 100. 

OL Explain why we subtract 2.181818… . Sample answer: to eliminate 

the repeating part of the decimal 
_ 

_ 2 _ 
BL If 2. 18 = 2 , make a conjecture as to the fractional form of the 

11 

decimal 2. 
‾ 
09. Explain your reasoning. Sample answer: 0. 

‾ 
09 is 

_ 
_ 2 _ _ 1 _ half of 0. 18. So, the fractional form of 0. 

‾ 
09 will be half of , or . 

11 11 

Adding the whole number 2 to make it a mixed number means the 

_ 1 _ fractional form of 2. 
‾ 
09 will be 2 . 

11 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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7.NS.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Crafting 

Objective 

Students will come up with their own strategy to solve an application 

problem involving the sizes of different signs at a craft show . 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them, 

4 M odel with Mathematics Students will be presented with a task. 

They will first seek to understand the task, and then determine 

possible entry points to solving it. As students come up with their 

own strategies, they may propose mathematical models to aid them. 

As they work to solve the problem, encourage them to evaluate their 

model and/or progress, and change directions, if necessary. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others As students respond to the Write About It! prompt, 

have them make sure their argument uses correct mathematical 

reasoning. If you choose to have them share their responses 

with others, encourage the listeners to ask clarifying questions 

to verify that the reasoning is correct. 

MPMP

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

t he task, or have a volunteer read it aloud. Then allow students the time 

to make sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them 

on a particular strategy, encourage them to use their own strategies to 

solve the problem and to evaluate their progress along the way. They 

may or may not find that they need to change direction or try out several 

strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustration, or disengagement, intervene to encourage 

them to think of alternate approaches to the problem. Some sample 

questions are shown. 

• What types of numbers do you see in the problem? 

• How do you compare numbers written in different forms? 

• Would you rather change fractions to decimals, or decimals to 

fractions? 

Write About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

Interactive Presentation 

Apply, Crafting 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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3 REFLECT AND PRACTICE 7.NS.A.2 

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Exit Ticket 

Refer to the Exit Ticket slide. Suppose a baseball player had a hits in b 

at-bats. Explain how to find the baseball player's batting average. 

Sample answer: Divide the number of hits, a, by the number of at-bats, b. 

Then round the decimal to the nearest thousandth. 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, 

THEN assign: 

• Practice, Exercises 11, 13–17 

• Extension: Repeating Decimals and Equivalence: 

Why Does 0.999... Equal 1?, Special Fraction-Decimal Equivalents 

• Venn Diagrams and Sets of Rational Numbers 

BL 

IF students score 66-89% on the Checks, 

THEN assign: 

• Practice, Exercises 1–11, 13, 14, 16 

• Extension: Repeating Decimals and Equivalence: 

Why Does 0.999... = 1?, Special Fraction-Decimal Equivalents 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1 and 2 

• Venn Diagrams and Sets of Rational Numbers 

OL 

IF students score 65% or below on the Checks, 

THEN assign: 

• Remediation: Review Resources 

• Take Another Look 

• Venn Diagrams and Sets of Rational Numbers 

AL 
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7.NS.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive Student 

Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Assignments 

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T opic Exercises 

1 use long division to convert a fraction to a decimal and

determine if the decimal is terminating 

1–6 

1 write repeating decimals as fractions and mixed

numbers 

7–10 

2 extend concepts learned in class to apply them in new

contexts 

11 

3 solve application problems involving rational numbers 12, 13 

3 higher-order and critical thinking skills 14–17 

Common Misconception 

Some students may incorrectly think that a repeating decimal is one in 

which only one value is repeated rather than a sequence of values. A 

student with this misconception would consider decimals of the form 

0 .2222… repeating but not 0.232323… . 
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3 REFLECT AND PRACTICE 7.NS.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teaching the Mathematical Practices 

7 Look For and Make Use of Structure In E xercise 14, students 

write a fraction with an equivalent terminating decimal between 

0.25 and 0.50. 

3 Construct Viable Arguments and Critique the Reasoning of 

Others In Exercise 15, students determine if any rational numbers 
_ 5 _ lie between 0. ¯5 and and justify their conclusions. 
9 

5 Use Appropriate Tools Strategically In Exercise 16, students 

determine which strategy helps them solve a problem. 

3 Construct Viable Arguments and Critique the Reasoning of 

Others In Exercise 17, students make a conjecture about how to 

express certain kinds of fractions as decimals. 

MPMP

Collaborative Practice 

Have students work in pairs or small groups to complete the following 

e xercises. 

Make sense of the problem. 

Use with Exercise 12 Have students work together to prepare a brief 

demonstration that illustrates why this problem is an application problem. 

For example, before she can compare the total amount of fabric she 

needs to the available fabric, she must multiply the amount of fabric each 

book bag needs by the number of book bags she will be making. Have 

each pair or group of students present their response to the class. 

Be sure everyone understands. 

Use with Exercises 14–15 Have students work in groups of 3–4 to solve 

the problem in Exercise 14. Assign each student in the group a number. 

The entire group is responsible to ensure that every group member 

understands how to solve the problem. Group members should ask each 

other clarifying questions and check each other’s understanding. Call 

on a randomly numbered student from one group to share their group’s 

solution to the class. Repeat the process for Exercise 15. 
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Lesson 3-7 

Add and Subtract Rational Numbers 

7.NS.A.1 

LESSON GOAL 

Students will demonstrate application of the additive inverse, and 

an understanding of addition and subtraction of rational numbers. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Learn: Rational Numbers and Additive Inverses 

Examples 1-2: Find Additive Inverses 

Learn: Add Rational Numbers 

Examples 3-4: Add Rational Numbers 

Learn: Add Rational Numbers 

Example 5: Add Rational Numbers 

Learn: Subtract Rational Numbers 

Examples 6-7: Subtract Rational Numbers 

Example 8: Evaluate Expressions 

Apply: Animal Care 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress of the Checks after each example 

to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Take Another Look ● 

Extension: Extension Resources ● ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 20 of the Language Development 

Handbook to help your students build 

mathematical language related to addition and 

subtraction of rational numbers. 

ELL You can use the tips and suggestions on 

page T20 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 
45 min 1 day 

Focus 
Domain: The Number System 

Ma orj  Cluster(s): In this lesson, students address major cluster 7. NS.A 

by finding the additive inverse, adding, and subtracting rational numbers. 

Standards for Mathematical Content: 7 .NS.A.1, 7.NS.A.1.A, 

7.NS.A.1.B, 7.NS.A.1.C, 7.NS.A.1.D, 7.EE.B.3, Also addresses 7.NS.A.3 

Standards for Mathematical Practice: MP 1, MP2, MP3, MP4, MP6, 

MP7 

Coherence 

Vertical Alignment 

Previous 

Students used long division to convert rational numbers to decimals. 

7 .NS.A.2.D 

Now

Students demonstrate application of the additive inverse and an 

understanding of addition and subtraction of rational numbers. 

7.NS.A.1, 7.NS.A.1.B, 7.NS.A.1.C 

Next 

Students will multiply and divide rational numbers. 

7.NS.A.2, 7.NS.A.3 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students draw on their 

knowledge of rational numbers and integers to develop the 

understanding of adding and subtracting rational numbers. Students 

will use their understanding to gain fluency in adding and subtracting 

rational numbers. Students also apply their understanding of adding 

and subtracting rational numbers to real-world problems. 

Mathematical Background 
Go Online to find the mathematical background for the topics that 

are covered in this lesson. 
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1 LAUNCH 7.NS.A.1

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Use? 

Warm Up 

Prerequisite Skills 

The Warm-Up exercises address the following prerequisite skill for this 

lesson: 

• adding integers (Exercises 1–3) 

Answers

1. 14°F

2. $29

3. -1 space

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This les- 

son launches with a discussion about finding changes in temperature. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer 

read aloud How can I meet these standards? and How can I use these 

practices?, and connect these to the standards. 

What Vocabulary Will You Use? 
Use the following questions to engage students and facilitate a class 

discussion. 

Ask:

• What does the term inverse mean? Sample answer: An inverse is the 

opposite or reverse of something. 

• Give two examples of opposites in everyday language. Sample answer: 

on and off; up and down 
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2 EXPLORE AND DEVELOP 7.NS.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Rational Numbers and Additive 
Inverses 

Objective 

Students will learn how to find the additive inverse of a rational number. 

Teaching Notes 
SLIDE 2 

Use the animation to help students see how the sum of additive inverses 

is equal to zero. Ask students to write in words the steps shown in the 

_ 3 
animation. They should note to start at zero, move unit to the left to 

4 
_ 3 _ 3 _ 3 

show - , then move unit to the right to show + . 
4 4 4 

Go Online 

• Find additional teaching notes. 

• Have students watch the brief animation on Slide 2. The animation 

illustrates how the sum of additive inverses is equal to zero. 

Example 1 Find Additive Inverses 

Objective 

Students will find the additive inverse of rational numbers. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively Enc ourage students to 

understand the relationship between a number and its additive 

inverse, specifically in how that relationship can be shown on a 

number line. 

MPMP

Questions for Mathematical Discourse 
SLIDE 1 

AL How can you find the opposite of a number on a number line?

Sample answer: Find the points that are the same distance from 

zero , but on the opposite sides of zero. 

_ 7 _ 7 
OL What is the opposite of - ?

8 8 
_ 7 _ 7 

OL What is the sum of - and? 0 
8 8 

_ 7 
BL Write - as a decimal and find its additive inverse. –0.875; The

8 
additive inverse is 0.875. 

Go Online 

• Find additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Learn, Rational Numbers and Additive Inverses, Slide 2 of 2 

WATCH

On Slide 2 of the Learn, students watch a 

brief animation that illustrates the sum of 

additive inverses. 

CLICK

On Slide 1 of Example 1, students select 

buttons to graph a fraction and its 

additive inverse. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

Lesson 3-7 • Add and Subtract Rational Numbers 181 

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page0301.xhtml


2 EXPLORE AND DEVELOP 7.NS.A.1 

Interactive Presentation 

Example 2, Find Additive Inverses, Slide 4 of 6 

TYPE 

On Slide 2, students enter a missing value 

to complete a sum. a 

DRAG & DROP 

On Slide 4, students drag to sort 

situations that represent –$55.32. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Find Additive Inverses 

Objective 

Students will find the additive inverse of rational numbers. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively A s students discuss the 

Talk About It! question on Slide 5, encourage them to make sense 

of the three given phrases and why they can each be represented 

by a negative quantity. 

Encourage students to apply the mathematics they know, such as 

finding the additive inverse of the total amount Annalise earned, to 

generate a real-world problem in which Annalise will end the week 

with zero dollars. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL Annalise earned two amounts. What are those amounts? 

$36.82 and $18.50 

AL How can you find the total amount Annalise earned? 

Sample answer: Add the amount she earned at her part time job 

and the amount she earned babysitting. 

OL What is the total amount Annalise earned? $55.32 

BL Describe a situation that can be represented by a negative amount. 

Sample answer: losing something 

SLIDE 4 

AL With what amount of money does Annalise need to end the week? 

$0 

OL What could Annalisa do to end with $0? Sample answer: She could 

spend $55.32. 

OL What other phrases beside these three can be represented by a 

negative amount? Sample answers: paying, lending 

BL Give an example of a real-world problem that involves finding the 

additive inverse of a number. Sample answer: Nadine earned $x 

babysitting. Of the money she earned, she spent $20 on jeans 

and $10 on a shirt. She has $0 remaining. How much money did 

she earn ? 

Go Online 

• Find additional teaching notes, discussion questions, and the Talk 

About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

182 Module 3 • Operations with Integers and Rational Numbers 

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page0302.xhtml


7.NS.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Add Rational Numbers 

Objective 

Students will understand that they can apply what they know about 

adding fractions, decimals, and integers to the set of rational numbers. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively A s students discuss the 

Talk About It! question on Slide 2, encourage them to make sense 

of the bar notation and what it means for the quantity 3.1 ¯ 6 to be 

an addend in an addition problem with the negative number –2.5. 

MPMP

Teaching Notes 
SLIDE 1 

Be sure students understand that to add rational numbers, they can apply 

the same rules they used for adding fractions, decimals, and integers. 

Present the chart and have students explain whether the decimal or 

fraction form should be used when adding rational numbers in different 

forms. Student should note that if the decimal ends in repeating digits 

that are zeros, or it terminates, they could use either form; if the decimal 

ends in nonzero repeating digits, they should use the fraction form. 

Talk About It! 
SLIDE 2 

Mathematical Discourse 

Why would it be difficult to add –2.5 and 3.1 ¯ 6 ? Sample answer: 3.1 ¯ 6 is 

a repeating decimal, and it never ends. It would be hard to add them 

because you wouldn’t be able to write out all of the digits of 3.1 ¯ 6 .

DIFFERENTIATE 

Reteaching Activity AL 

Some students may struggle in deciding when it might be more 

efficient to write numbers as decimals or fractions when adding 

rational numbers. Have them work with a partner to generate several 

examples of rational number addition expressions in which it is more 

efficient to write the addends as fractions. Have them explain their 

reasoning. Then have them generate several examples in which it 

is more efficient to write the addends as decimals, and explain their 

reasoning. Have them compare their examples with another pair of 

students. 

Interactive Presentation 

Learn, Add Rational Numbers, Slide 1 of 2 
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2 EXPLORE AND DEVELOP 7.NS.A.1 

Interactive Presentation 

Example 3, Add Rational Numbers, Slide 2 of 4 

CLICK 

On Slide 2 of Example 3, students move 

through steps to find a sum. 

TYPE 

On Slide 1 of Example 4, students enter 

a a missing value to indicate a sum. 

CHECK 

Students complete the Check exercises online 

to determine if they are ready to move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Add Rational Numbers 

Objective 

Students will add rational numbers written as like fractions and mixed 

numbers. 

Questions for Mathematical Discourse 
SLIDE 2 

AL What do you notice about the denominators? They are alike. 

AL Why is it helpful to write the mixed numbers as improper 

fractions? Sample answer: It helps make the addition calculations 

easier, because we can add the numerators since the 

denominators are alik e. 

OL What is the sign of the sum? negative How do you know this is 
_ 5 

correct? The absolute value of –3 is greater than the absolute 
9 

_ 2 
value of 1 and the sign of the sum is the same as the number with 

9 
the greater absolute value. 

BL How could you add the mixed numbers using another method? 

Sample answer: The signs are different, so subtract the absolute 

values of the whole numbers and the fractions separately. 3 – 1 

_ 5 _ 2 _ 1 _ 1 
= 2 and – = . The answer is negative, –2 , because 

9 9 3 3 

_ 5 _ 2 
the absolute value of –3 is greater than that of 1 . 

9 9 

Go Online 

• Find additional teaching notes, Teaching the Mathematical Practices, 

and the Talk About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Example 4 Add Rational Numbers 

Objective 

Students will add rational numbers written in different forms. 

Questions for Mathematical Discourse 
SLIDE 2 

AL What type of number is the first addend? second addend? 

a fraction; a decimal 

AL Why would we rewrite the fraction as a decimal? Sample answer: 

To add numbers, it is helpful for them to be in the same form. 

Sometimes adding decimals can be easier than adding fractions. 

_ 2 
OL Why can you write the first addend as a decimal? The fraction – , 

5 
when written as a decimal, is a terminating decimal. 

_ 2 _ 4 
BL Find – + 2.3 + . Write the sum as a decimal. Then write the 

5 3 
_ 7 

sum as a fraction or mixed number, in simplest form. 3.23; 3 
30 

(continued on next page) 

184 Module 3 • Operations with Integers and Rational Numbers

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page0304.xhtml


7.NS.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 4 Add Rational Numbers 
(continued)

Questions for Mathematical Discourse 
SLIDE 3 

AL What is 2.3 in words? two and three tenths

_ 3 
AL What is 0.3 written as a fraction?

10 
_ 2 _ 3 

OL What is the least common denomintor of and ? 10 
5 10 

BL Compare and contrast both methods for adding rational numbers

written in different form. See students' responses. 

Go Online 

• Find additional teaching notes, Teaching the Mathematical Practices, 

and the Talk About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Learn Add Rational Numbers 

Objective 

Students will learn how to use the properties of operations to add three 

or more rational numbers. 

Teaching the Mathematical Practices 

7 Look for and Make Use of Structure A s students discuss the 

Talk About It! question, encourage them to analyze the structure 

of the addition expression in order to identify each term as a 

fraction or decimal, prior to writing the terms all in the same form. 

MPMP

Go Online to find additional teaching notes. 

Talk About It! 
SLIDE 1 

Mathematical Discourse 

How does grouping numbers by like forms help in simplifying an addition 

expression? Sample answer: If there is a problem with three or more 

addends, it is usually easier to add numbers in lik e forms rather than 

converting them all to the same form first. In this example, if you add like 

forms first, then you would need to convert only one number to the other 

form. 

Interactive Presentation 

Example 4, Add Rational Numbers, Slide 2 of 5 

WATCH

On Slide 3, of the Example students watch 

an animation that explains how to write 

both addends as fractions (Method 2). 

CLICK

In the Learn, students move through the 

steps to see how to add three or more 

rational numbers. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 7.NS.A.1 

Interactive Presentation 

Example 5, Add Rational Numbers, Slide 1 of 5 

CLICK 

On Slide 3, students move through the 

steps to find a sum. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 5 Add Rational Numbers 

Objective 

Students will add four rational numbers written in different forms to solve 

a real-world problem. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively A s students discuss the 

Talk About It! question on Slide 4, encourage students to compare 

how starting with a rational number that has a decimal form that 

does not terminate would result in the need for a different strategy 

to find the sum. 

6 Attend to Precision Encourage students to perform the 

calculations efficiently and accurately to find the sum, paying 

careful attention to the sign of the sum. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What is the starting elevation? –266 feet 

OL How many stops were there? What does this tell you about 

the number of addends in the expression? 4; There will be 

5 addends, one that represents the starting elevation and 4 

additional addends that represent the stops. 

BL Y ou decided to end your hike after Stop 3. What is 

the elevation of your stopping point? –255.4 feet 

SLIDE 3 

AL Identify the form(s) of the numbers in the expression. There is 

one integer, two decimals, and two mixed numbers. 

OL Will it be more efficient to express the numbers in decimal 

or fraction form? Explain. Sample answer: decimal form; the 

denominators of the mix ed numbers are 2 and 5, which can easily 

be converted to decimals. 

_ 1 
BL Suppose a classmate mentally grouped –12.5 and –3 together 

2 
and found their sum to be –16. How does thinking this way help 

simplify the calculations in the expression? Sample answer: If 

there is a way to mentally group some of the numbers together 

to eliminate fractions or decimals, it can often be easier to add 

integers. 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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7.NS.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Subtract Rational Numbers 

Objective 

Students will learn how to subtract rational numbers. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively A s students discuss the 

Talk About It! question on Slide 3, encourage them to use what 

they know about adding rational numbers and the relationship 

between addition and subtraction to help them remember that 

subtracting rational numbers follows the same guidelines of 

adding the additive inverse. 

MPMP

Teaching Notes 
SLIDE 1 

Play the animation for the class. Students will learn different methods for 

subtracting rational numbers expressed in different forms. 

Go Online to have students watch the animation on Slide 1. The 

animation illustrates different methods for subtracting rational numbers 

expressed in different forms. 

(continued on next page) 

DIFFERENTIATE 

Reteaching Activity AL 

For students that may be struggling to understand how to subtract 

rational numbers, have them practice writing each of the following 

fractions and mixed numbers in decimal form. 

_ 4 
0.8 

5 

_ 7 
2 2.875 

8 

_ 3 
8 8.1875 

16 

_ 17 
0.85 

20 

Interactive Presentation 

Learn, Subtract Rational Numbers, Slide 1 of 3 

WATCH 

On Slide 1, students watch an animation that 

explains how to subtract a mixed number 

and a decimal. 
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2 EXPLORE AND DEVELOP 7.NS.A.1 

Interactive Presentation 

Learn, Subtract Rational Numbers, Slide 2 of 3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Subtract Rational Numbers (continued) 

Teaching Notes 
SLIDE 2 

Students will learn how to subtract rational numbers in different forms. 

They should understand the reasons behind why it may be more efficient 

to use decimals when the numbers can be written as terminating 

decimals. Ask students why it may be more efficient to use fractions when 

the numbers can be written as decimals that repeat nonzero digits. 

Talk About It! 

SLIDE 3 

Mathematical Discourse 

How does knowing how to add rational numbers help you to subtract 

rational numbers? Sample answer: When you subtract rational numbers, 

you add the additive inverse. Then you follow the same rules as adding 

rational numbers. 

DIFFERENTIATE 

Enrichment Activity BL 

To challenge students’ understanding of rational number subtraction, 

have them work with a partner to fill in the blanks for each of the 

following subtraction statements. This will help prepare them for 

solving equations with rational numbers in a future module. 

10 – 6.534 = 3.466 

–6.217 – ( 1.3)–  = –4.917 

–0 .331 – ( 1.04)–  = 0 .709 
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7.NS.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 6 Subtract Rational Numbers 

Objective 

Students will subtract rational numbers written as decimals. 

Questions for Mathematical Discourse 
SLIDE 1 

AL How do we rewrite subtraction? Add the additive inverse. 

AL What is the additive inverse of –6.7? 6.7 

OL Rewrite the subtraction expression as an addition expression. 

–3.27 + 6. 7 

OL Will the answer be positive or negative? Explain. positive; When 

rewritten as an addition problem, 6.7 has the greater absolute 

value. 

BL What would you have to add to the expression for the answer to 

be 0? Sample answer: I would have to add the additive inverse of 

3.43. 

Example 7 Subtract Rational Numbers 

Objective 

Students will subtract rational numbers written as unlike fractions and 

mix ed numbers. 

Questions for Mathematical Discourse 
SLIDE 1 

AL Are the denominators like or unlike? unlike 

AL What do you need to do before subtracting unlike denominators? 

Determine the LCD and rewrite as equivalent fractions. 

AL What is the LCD of the denominators? 9 

OL Before subtracting, should you rewrite the numbers as decimals? 

Explain. no; the fractions expressed as decimals repeat non-zero 

digits. 

OL How do you know whether  the sign of the difference will be 

positive or negative? The difference will be positive because when 

the e xpression is rewritten as addition of the additive inverse, both 

addends are positive. 

BL How could you write the expression as an addition expression with 

repeating decimals? 5.3 + 4.5 = 9. 8 

Go Online 

• Find additional teaching notes and Teaching the Mathematical 

Practices. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 7, Subtract Rational Numbers, Slide 1 of 2 

CLICK 

On Slide 1, of Example 7 students will 

move through the steps to find a 

difference. 

CHECK 

Students complete the Check exercises 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 7.NS.A.1 

Interactive Presentation 

Example 8, Evaluate Expressions, Slide 2 of 5 

TYPE 

On Slide 2, students evaluate the 

a expression using decimals (Method 1). 

CLICK 

On Slide 3, students evaluate the 

e xpression using fractions (Method 2). 

CHECK 

Students complete the Check exercise online 

to determine if they are ready to move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 8 Evaluate Expressions 

Objective 

Students will evaluate an algebraic expression involving subtraction of 

rational numbers. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively Enco urage students 

to make sense of the quantities given in the expression, and 

understand why they can use either method (writing the numbers 

as fractions, or writing the numbers as decimals) in order to find 

the difference. Students should be able to reason that the fraction, 

when expressed in decimal form, will terminate (repeat zeros), so 

either method is efficient. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

_ 4 
AL What is the value of x? –2 What is the value of y? 1.4 

5 

AL How do you subtract numbers in different forms? Express the 

numbers in the same form. 

OL Why do we rewrite the fraction as a decimal? Sample answer: Its 

denominator is 5, so its decimal form will terminate. 

OL How would you express the value of x as a decimal? –2.8 

_ 3 
BL If z = −1 , what would be the value of x - y + z? –5.95 

4 

SLIDE 3 

AL How is this method different from the previous method? In the 

previous method, we rewrote the fraction as a decimal. In this 

method, we are rewriting the decimal as a fraction. 

_ 4 
OL How is the decimal written as a fraction? Write 1.4 as 1 and then 

10 
simplify. 

_ 2 _ 4 
BL If z = –2 , find x – y – z. Express as a mixed number. –1

5 5 

Go Online 

• Find additional teaching notes, T eaching the Mathematical Practices, 

and the Talk About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Foldables 

Have students update their Foldables based on what they learned in this 

lesson. For this lesson, students could record information about adding 

and subtracting rational numbers. You may wish to have students share 

their Foldables with a partner to compare the information they recorded, 

discussing and resolving any differences. 
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7.NS.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Animal Care 

Objective 

Students will come up with their own strategy to solve an application 

problem involving the change in weight of a cat. 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them, 

4 M odel with Mathematics Students will be presented with a task. 

They will first seek to understand the task, and then determine 

possible entry points to solving it. As students come up with their 

own strategies, they may propose mathematical models to aid them. 

As they work to solve the problem, encourage them to evaluate their 

model and/or progress, and change directions, if necessary. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others As students respond to the Write About It! prompt, 

have them make sure their argument uses correct mathematical 

reasoning. If you choose to have them share their responses 

with others, encourage the listeners to ask clarifying questions 

to verify that the reasoning is correct. 

MPMP

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

t he task, or have a volunteer read it aloud. Then allow students the time 

to make sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them 

on a particular strategy, encourage them to use their own strategies to 

solve the problem and to evaluate their progress along the way. They 

may or may not find that they need to change direction or try out several 

strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustration, or disengagement, intervene to encourage 

them to think of alternate approaches to the problem. Some sample 

questions are shown. 

• How can you find the change in the cat’s weight each month? 

• How do you add numbers written in different forms? 

• Would you rather change fractions to decimals, or decimals to 

fractions? 

Write About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

Interactive Presentation 

Apply, Animal Care 

CHECK 

Students complete the Check exercise 

online to determine if they are ready 

to move on. 
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3 REFLECT AND PRACTICE 7.NS.A.1

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Essential Question Follow-Up 

How are operations with rational number s related to operations 

with integers? 

In this lesson, students learned how to add and subtract rational 

numbers. Encourage them to work with a partner to compare and 

contrast adding and subtracting rational numbers to adding and 

subtracting integers. 

Exit Ticket 

Refer to the Exit Ticket slide. Suppose the temperature rose from –2.3°F 

to 8.6°F . Explain how to find the change in temperature. Then find 

the change. Sample answer: Subtract –2.3°F from 8.6°F by adding the 

opposite of –2.3°F; 10 .9°F. 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, 

THEN assign: 

• Practice, Exercises 5, 16–22 

• Extension: Arithmetic Sequences, Series and Arithmetic Sequences 

• Venn Diagrams and Sets of Rational Numbers 

BL 

IF students score 66-89% on the Checks, 

THEN assign: 

• Practice, Exercises 1–15, 17, 21 

• Extension: Arithmetic Sequences, Series and Arithmetic Sequences 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1–8 

• Venn Diagrams and Sets of Rational Numbers 

OL 

IF students score 65% or below on the Checks, 

THEN assign: 

• Remediation: Review Resources 

• Take Another Look 

• Venn Diagrams and Sets of Rational Numbers 

AL 
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7.NS.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive Student 

Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Assignments 

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T opic Exercises 

1 find the additive inverse of rational numbers 1–4 

2 find the additive inverse of rational numbers 5 

1 add rational numbers 6–10 

1 subtract rational numbers written as decimals 11–14 

2 solve a real-world problem involving addition of

rational numbers 

15 

2 extend concepts learned in class to apply them in new

contexts 

16 

3 solve application problems involving adding and

subtracting rational numbers 

17, 18 

3 higher-order and critical thinking skills 19, 22 

Common Misconception 

When adding rational numbers where one or more of the numbers are 

negative, students may determine the incorrect sum. Encourage students 

to e  xpress each mixed number as an improper fraction, making sure 

to keep the negative sign if the mixed number is negative. Then, after 

finding common denominators, they should include the negative sign 

with the numerator when finding the sum. 
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3 REFLECT AND PRACTICE 7.NS.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teaching the Mathematical Practices 

3 Construct Viable Arguments and Critique the Reasoning 

of O thers In Exercise 21, students find the error in a student's 

reasoning. 

3 Construct Viable Arguments and Critique the Reasoning of 

Others In Exercise 22, students determine if a statement is true 

or false and use a counterexample. 

MPMP

Collaborative Practice 

Have students work in pairs or small groups to complete the following 

e xercises. 

Solve the problem another way. 

Use with Exercises 17–18 Have students work in groups of 3–4. After 

completing Exercise 17, have one student from each group rotate to form 

a different group of students. Each student should share the solution 

method they previously used to solve the problem. Have students 

compare and contrast the different methods for solving the problem, and 

determine if each method is a viable solution. If the solutions were the 

same, have them brainstorm another way to solve the problem. Have one 

group present two viable solution methods to the class, and explain why 

each method is a correct method. Repeat this process for Exercise 18. 

Listen and ask clarifying questions. 

Use with Exercises 19 and 21 Have students work in pairs. Have students 

individually read Exercise 19 and formulate their strategy to solve the 

problem. Assign one student as the coach. The other student should talk 

through their strategy, while the coach listens, asks clarifying questions, 

and offers encouragement and/or redirection. Have students switch roles 

to complete Exercise 21. 
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Lesson 3-8 

Multiply and Divide Rational Numbers 
7.NS.A.2, 7.NS.A.3 

LESSON GOAL 

Students will apply understanding of multiplication and division to 

rational numbers, and use the order of operations to solve 

real-world problems. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Learn: Multiply Rational Numbers 

Examples 1-2: Multiply Rational Numbers 

Learn: Multiply Rational Numbers 

Examples 3-5: Multiply Rational Numbers 

Learn: Divide Rational Numbers 

Examples 6-7: Divide Rational Numbers 

Learn: Divide Rational Numbers 

Example 8: Divide Rational Numbers 

Apply: Temperature 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress of the Checks after each example 

to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Take Another Look ● 

Extension: Extension Resources ● ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 21 of the Language Development 

Handbook to help your students build 

mathematical language related to multiplication 

and division of rational numbers. 

ELL You can use the tips and suggestions on 

page T21 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 
45 min 1 day 

Focus 
Domain: The Number System 

Ma orj  Cluster(s): In this lesson, students address major cluster 7 .NS.A 

by multiplying and dividing rational numbers. 

Standards for Mathematical Content: 7 .NS.A.2, 7.NS.A.2.A, 

7.NS.A.2.B, 7.NS.A.2.C, 7.NS.A.3, Also Addresses 7.NS.A.1.D, 7.EE.B.3 

Standards for Mathematical Practice: MP 1, MP2, MP3, MP4, MP6, 

MP7 

Coherence 

Vertical Alignment 

Previous 

Students added and subtracted rational numbers. 

7 .NS.A.1, 7.NS.A.1.B, 7.NS.A.1.C 

Now

Students apply understanding of multiplication and division to rational 

numbers, and use the order of operations to solve real-world problems. 

7.NS.A.2, 7.NS.A.3 

Next 

Students will apply rational number operations. 

7.NS.A.2 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students draw on their 

knowledge of rational numbers and integers to develop the 

understanding of multiplying and dividing rational numbers. Students 

will use their understanding to gain fluency in multiplying and 

dividing rational numbers. 

Mathematical Background 
Go Online to find the mathematical background for the topics that 

are covered in this lesson. 
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1 LAUNCH 7.NS.A.2, 7.NS.A.3 

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Use? 

Warm Up 

Prerequisite Skills 

The Warm-Up exercises address the following prerequisite skill for this 

lesson: 

• multiplying whole numbers and decimals (Exercises 1–3) 

Answers 

1. 3. 75 

2. 4.2 pounds 

3. ‒$277.50 

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about multiplying quantities in a recipe 

to serve more people. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer 

read aloud How can I meet these standards? and How can I use these 

practices?, and connect these to the standards. 

What Vocabulary Will You Learn? 
Use the following question to engage students and facilitate a class 

discussion. 

Ask: 

• Additive inverses have a sum of 0. Adding 0 to any number does not 

change the number. What do you think is the product of multiplicative 

inverses? Explain. Sample answer: The product of multiplicative 

inverses is 1 because multiplying any number by 1 does not change the 

number . 
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2 EXPLORE AND DEVELOP 7.NS.A.2, 7.NS.A.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Multiply Rational Numbers 

Objective 

Students will understand that they can apply what they know about 

multiplying fractions, decimals, and integers to the set of rational 

numbers. 

Go Online to find additional teaching notes. 

Example 1 Multiply Rational Numbers 

Objective 

Students will multiply rational numbers written as fractions. 

Teaching the Mathematical Practices 

6 Attend to Precision Enc ourage students to calculate accurately 

and efficiently, using their knowledge of multiplying fractions and 

paying attention to the sign of the product. 

MPMP

Questions for Mathematical Discourse 
SLIDE 1 

AL Will the product be positive or negative? Explain. positive; both 

factors have the same sign 

OL Why do you divide 3 and 9 by their GCF, 3? Sample answer: in 

order to simplify the fractions prior to multiplying; it makes the 

multiplication calculations easier 

BL Does it change the product if you do not simplify before 

multiplying? Explain. No, you can simplify the product and obtain 

the same answer . 

Go Online 

• Find additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

DIFFERENTIATE 

Reteaching Activity AL 

Some students may struggle to determine the sign of the product 

when working with rational numbers. Remind them that the same rules 

that apply to multiplying integers apply to rational numbers. Have them 

review the rules for multiplying integers, and if necessary, look back 

at the lessons on multiplying integers they have previously completed. 

It may benefit them to create a graphic organizer or flashcards that 

show the rules, with examples, so they can apply them to working with 

rational numbers. 

Interactive Presentation 

Learn, Multiply Rational Numbers 

CLICK 

On Slide 1 of Example 1, students move 

through the steps to find a product. 
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2 EXPLORE AND DEVELOP 7.NS.A.2, 7.NS.A.3 

Interactive Presentation 

Example 2, Multiply Rational Numbers, Slide 2 of 4 

CLICK 

On Slide 2, students move through the 

steps to find the product. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Multiply Rational Numbers 

Objective 

Students will multiply rational numbers written as mixed numbers. 

Teaching the Mathematical Practices 

6 Attend to Precision Enc ourage students to calculate 

accurately and efficiently, using their knowledge of multiplying 

mixed numbers, and paying attention to the sign of the product. 

Students should be able to explain why the mixed numbers need 

to be written as improper fractions. 

As students discuss the Talk About It! question on Slide 3, 

encourage them to explain how the steps would be different by 

using clear and precise mathematical language, such as simplify 

and product. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL Will the product be positive or negative? Explain. negative; The 

signs of the factors are different. 

OL Why do we write the mixed numbers as improper fractions first? 

Sample answer: In order to use the rules for multiplying fractions, 

the numbers need to be written as improper fractions. 

OL Why do we divide 14 and 16 by their GCF, 2? to simplify before 

multiplying 

BL Write and solve a multiplication problem with two mixed numbers 

_ 3 _ 1 
whose product is negative. Sample answer: Find ‒2 1 ; 

5 ( 2 )
_ 9 

‒3 

10 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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7.NS.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Multiply Rational Numbers 

Objective 

Students will understand when it is more efficient to write numbers 

as fractions or decimals when multiplying rational numbers written in 

different forms. 

Teaching Notes 
SLIDE 1 

Ask students to recall the procedures and rules they used to add and 

subtract rational numbers in different forms. Students should recall 

writing the rational numbers in the same form, and determining in which 

form to write them (fractions or decimals) in order for the calculation 

process to be more efficient. Ask students to explain whether they can 

use the same procedures for multiplying rational numbers in different 

forms. Have them explain their reasoning. 

DIFFERENTIATE 

Language Development Activity ELL 

To further students’ understanding of multiplying rational numbers 

and support their use of correct mathematical terminology, have them 

make a conjecture as to why it might be more efficient to write 
_ 2 _ 0.75 (- order to find the product. 
3 ) as fractions instead of decimals in 

Encourage them to generate their own examples and explain if it is 

more efficient to write the numbers as fractions or decimals. 

Interactive Presentation 

Learn, Multiply Rational Numbers 
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2 EXPLORE AND DEVELOP 7.NS.A.2, 7.NS.A.3 

Interactive Presentation 

Example 3, Multiply Rational Numbers, Slide 2 of 4 

CLICK 

On Slide 2, students move through the 

steps to find the product. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Multiply Rational Numbers 

Objective 

Students will multiply rational numbers written in different forms. 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them 

A s students discuss the Talk About It! question on Slide 3, 

encourage them to consider alternative approaches to finding 

the product and explain the correspondences between the 

approaches. Students should notice that multiplying a number 
_ 1 _ by is the same as dividing that number by 3. 
3 

7 Look for and Make Use of Structure Encourage students to 

analyze the structure of each factor, noting that because the 

denominator of the first factor is 3, its decimal form will have 

repeating non-zero digits. So, it will be easier to perform the 

calculations if both numbers are written as fractions or mixed 

numbers. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What type of number is the first factor? second factor? a fraction; a 

decimal 

AL What should be the first step to finding the product? Express both 

numbers in the same form. 

OL Why do we write –2.75 as a fraction? Sample answer: The 
_ 1 

fraction repeats non-zero digits, so the calculations will be 
3 

more difficult if we write it as a decimal. It is easier to perform the 

calculations by writing the second factor as a fraction. 

_ 3 
OL What is the fraction form of –2.75? –2

4 
_ 1 _ 11 

BL What is of the product? How did you find it? – ; Sample 
5 60 _ 1 

answer: Multiply the product by . 
5 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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7.NS.A.2, 7.NS.A.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 4 Multiply Rational Numbers 

Objective 

Students will evaluate an algebraic expression involving multiplication of 

rational numbers. 

Teaching the Mathematical Practices 

6 Attend to Precision S tudents should pay careful attention to 

the sign of each factor, noting that when there are two positive 

factors and one negative factor, the product will be negative. 

7 Look for and Make Use of Structure Encourage students 

to analyze the structure of the algebraic expression by noting 

that it contains three factors, all of which are fractions or mixed 

numbers. So, it will be easier to perform the calculations if both 

numbers are written as fractions or mixed numbers. 

MPMP

Questions for Mathematical Discourse 
SLIDE 1 

_ 3 _ 4 
AL What is the value of a? b? 1 ; ‒

7 9 

AL How many factors are there? 3 

OL Are the factors expressed in the same form? Explain. Y es, all of the 

factors are fractions or mixed numbers. 

OL Will the product be positive or negative? Explain. negative; Two of 

the factors are positive, so their product will be positive. The third 

factor is negative, and the product of a positive and a negative is 

negative. 

BL Does it change the product if you simplify before multiplying three 

rational numbers? Explain. no; Sample answer: You get the same 

answer whether you simplify before multiplying or at the end. 

_ 10 
BL Evaluate 0.75 .ab  Explain the steps you used. ‒ ; Sample answer: 

21 
The product ab is a fraction with repeating non-zero digits, so I 

_ 3 
wrote 0.75 as . Then I multiplied the three fractions. 

4 

Go Online 

• Find additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 4, Multiply Rational Numbers, Slide 1 of 2 

CLICK 

On Slide 1, students move through the 

steps to evaluate the expression. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 7.NS.A.2, 7.NS.A.3 

Interactive Presentation 

Example 5, Multiply Rational Numbers, Slide 2 of 4 

CLICK 

On Slide 2, students move through the 

steps to evaluate the expression. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 5 Multiply Rational Numbers 

Objective 

Students will evaluate an algebraic expression involving different forms of 

rational numbers. 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them As 

students discuss the Talk About It! on Slide 3, encourage them 

to consider alternative approaches to finding the product, and 

explain the relationship between the product written as a fraction 

and the product written as a decimal. 

7 Look for and Make Use of Structure Encourage students to 

analyze the structure of the algebraic expression by noting that 

it contains four factors, some of which are decimals, and others 

fractions or mixed numbers. Because the fractions terminate 

(repeat zeros), it will be easier to perform the calculations if all of 

the numbers are written as decimals. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL How many factors are there? 4 

AL Are the factors expressed in the same form? No, two are decimals 

and two are fractions or mixed numbers. 

OL Should we write the numbers all as fractions or all as decimals? 

Explain. Sample answer: decimals; The fraction and mixed number 

both are terminating decimals, so the calculations will be easier as 

decimals. 

OL How can you check your answer? Sample answer: Use estimation. 

Round each number to the nearest whole number and then 
_ 1 

multiply by . 
4 

_ 1 
BL If xyz = -4.18, what is the value of xyz? Describe two different 

4 
ways to find this value. -16. 72; Sample answer: Multiply -4.18 by 

4 since -4.18 represents one-fourth of xyz. Another way to find this 

value is to evaluate xyz by replacing the variables with each given 

value. 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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7.NS.A.2, 7.NS.A.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Divide Rational Numbers 

Objective 

Students will understand that they can apply what they know about 

dividing fractions, decimals, and integers to the set of rational numbers. 

Go Online 

• Find additional teaching notes and Teaching the Mathematical 

Practices. 

• Have students watch the animation on Slide 1. The animation illustrates 

that dividing by a fraction is the same as multiplying by the fraction's 

multiplicative inverse. 

Talk About It! 

SLIDE 2 

Mathematical Discourse 

Why is the reciprocal of a fraction, with 1 in the numerator, an integer? 

Sample answer: Every integer can be written as a fraction with a 

denominator of 1. When a fraction’ s numerator is 1, its reciprocal will have 

a denominator of 1, making it an integer. 

Example 6 Divide Rational Numbers 

Objective 

Students will divide rational numbers written as fractions. 

Questions for Mathematical Discourse 
SLIDE 1 

AL Will the quotient be positive or negative? Explain. negative; The 

signs of the rational numbers are different. 

_ 1 
AL What is the multiplicative inverse of ? Why do we need to find 

9 
it? 9; Sample answer: To divide by a fraction, multiply by its 

multiplicative inverse. 

_ 2 _ 1 _ 2 _ 9 
OL How is - ÷ rewritten as a multiplication problem? - •

3 9 3 1 

OL Why do we divide 3 and 9 by their GCF? to simplify before 

multiplying 

_ 27 _ 9 
BL Simplify - ÷ . ‒12 

4 16 

Go Online 

• Find additional teaching notes and Teaching the Mathematical 

Practices. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Learn, Divide Rational Numbers, Slide 1 of 2 

WATCH 

On Slide 1 of the Learn, students watch an 

animation that explains how to divide 

rational numbers. 

TYPE 

On Slide 1 of Example 1, students enter a 

missing value to find the quotient. a 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 7.NS.A.2, 7.NS.A.3 

Interactive Presentation 

Example 7, Divide Rational Numbers, Slide 2 of 4 

TYPE 

On Slide 2, students enter a missing value 

a to find the quotient. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 7 Divide Rational Numbers 

Objective 

Students will divide rational numbers written as mixed numbers. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively A s students discuss the 

Talk About It! question on Slide 3, encourage them to be able to 

understand and explain how the rules for determining the sign 

of the quotient when dividing integers apply to dividing rational 

numbers. 

6 Attend to Precision Encourage students to calculate accurately 

and efficiently, and be able to explain why the mixed numbers 

should be written as improper fractions. Students should adhere to 

the rules for writing division as multiplication of the multiplicative 

inverse, and pay attention to the sign of the quotient. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL Will the quotient be positive or negative? Explain. positive; The 

signs of the rational numbers are the same. 

AL Why do we rewrite both mixed numbers as improper fractions? in 

order to multiply the numerators and multiply the denominators 

_ 22 _ 44 
OL How do we rewrite - ÷ - as a multiplication 

5 ( 15 )
_ 22 _ 15 

expression? - -
5 ( 44 )

OL Explain how to simplify the fractions before multiplying. Divide 22 

and 44 by their GCF, 22. Divide 5 and 15 by their GCF, 5. 

_ 1 _ 11 
BL Find 1.375 ÷ -2 . -( 8 ) 17 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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7.NS.A.2, 7.NS.A.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Divide Rational Numbers 

Objective 

Students will understand when it is more efficient to write numbers as 

fractions or decimals when dividing rational numbers written in different 

forms. 

Teaching Notes 
SLIDE 1 

Be sure that students understand and can be able to explain why it is 

often easier to write all of the numbers as decimals before computing, 

if the fractions or mixed numbers would have decimal forms that 

terminate (repeat zeros). The calculations are often easier since the 

decimals terminate. If the fractions or mixed numbers would have decimal 

forms that repeat non-zero digits, it is often easier to write all of the 

numbers as fractions. Be sure students can explain why; the calculations 

could be more difficult if the numbers were written as deciamls, due to 

the non-zero repeating digits. 

DIFFERENTIATE 

Reteaching Activity AL 

Some students may struggle in deciding when it might be more 

efficient to write numbers as decimals or fractions when dividing 

rational numbers. Have them work with a partner to generate several 

examples of rational number division expressions in which it is more 

efficient to write the numbers as fractions. Have them explain their 

reasoning. Then  have them generate several examples in which it 

is more efficient to write the numbers as decimals, and explain their 

reasoning. Have them compare their examples with another pair of 

students. 

Interactive Presentation 

Learn, Divide Rational Numbers 
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2 EXPLORE AND DEVELOP 7.NS.A.2, 7.NS.A.3 

Interactive Presentation 

Example 8, Divide Rational Numbers, Slide 3 of 5 

TYPE 

On Slide 2, students evaluate the numbers 

a as decimals (Method 1). 

TYPE 

On Slide 3, students evaluate the numbers 

as fractions (Method 2). a 

CHECK 

Complete the Check exercise online 

to determine if students are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 8 Divide Rational Numbers 

Objective 

Students will evaluate an algebraic expression involving division of 

rational numbers. 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them 

Enc ourage students to consider both methods (writing the 

numbers as decimals, and writing the numbers as fractions) as 

valid methods and explain the correspondencies between them. 

6 Attend to Precision Students should be able to fluently 

perform all of the calculations necessary to evaluate the expression, 

paying attention to the specific values of each variable and 

the sign of the quotient. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL How do you know that this is a division problem? Any fraction is 

division of the numerator by the denominator. 

OL Are the numbers expressed in the same form? No, one is a fraction 

and one is a decimal. 

_ 3 
OL How can you write the problem in a different form? ÷ (- 0.05) 

4 _ a 

_ 1 _ b 
BL If c = - , what is ? 120 

8 c 

SLIDE 3 

_ 5 
AL How can you write -0.05 as a fraction in simplest form? – , 

100 
_ 1 

which is - in simplest form 
20 

AL Will the quotient be positive or negative? Explain. negative; The 

rational numbers have different signs. 

OL Describe the difference between Method 1 and Method 2. Sample 

answer: In Method 1, we write both numbers as decimals. In 

Method 2, we write both numbers as fractions. Both methods yield 

the correct answer . 

_ a _ 1 _ a 
BL If = -15, describe two ways to find · . Sample answer: One- 

b 5 b 

fifth of -15 is the same as dividing -15 by 5, so the solution would 

_ 1 _ a _ a 
be -3. Another way is to simplify · as and evaluate the 

5 b 5b 

expression at the specific values of the variables a and b. 

Go Online 

• Find additional teaching notes, Teaching the Mathematical Practices, 

and the Talk About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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7.NS.A.2, 7.NS.A.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Temperature 

Objective 

Students will come up with their own strategy to solve an application 

problem involving a city’ s change in temperature overnight. 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them, 

4 M odel with Mathematics Students will be presented with a task. 

They will first seek to understand the task, and then determine 

possible entry points to solving it. As students come up with their 

own strategies, they may propose mathematical models to aid them. 

As they work to solve the problem, encourage them to evaluate their 

model and/or progress, and change directions, if necessary. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others As students respond to the Write About It! prompt, 

have them make sure their argument uses correct mathematical 

reasoning. If you choose to have them share their responses with 

others, encourage the listeners to ask clarifying questions to 

verify that the reasoning is correct. 

MPMP

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

t he task, or have a volunteer read it aloud. Then allow students the time 

to make sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them 

on a particular strategy, encourage them to use their own strategies to 

solve the problem and to evaluate their progress along the way. They 

may or may not find that they need to change direction or try out several 

strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustration, or disengagement, intervene to encourage 

them to think of alternate approaches to the problem. Some sample 

questions are shown. 

2 __ • What does it mean to find of a number? 
3 

• How do you know if the temperature increased or decreased? 

Write About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

Interactive Presentation 

Apply, Temperature 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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3 REFLECT AND PRACTICE 7.NS.A.2 

Exit Ticket 

Interactive Presentation 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Foldables 

Have students update their Foldables based on what they learned in 

this lesson. For this lesson, students could record information about 

multiplying and dividing rational numbers. You may wish to have students 

share their Foldables with a partner to compare the information they 

recorded, discussing and resolving any differences. 

Essential Question Follow-Up 

How are operations with rational numbers related to operations 

with integers ? 

In this lesson, students learned how to multiply and divide rational 

numbers. Encourage them to work with a partner to compare and 

contrast multiplying and dividing rational numbers to multiplying and 

dividing integers. 

Exit Ticket 

Refer to the Exit Ticket slide. If you want to triple the recipe, explain how 

to find the amount of cooked pasta you will need. Sample answer: Write 
3 __ 3 as an improper fraction. Multiply the improper fraction by 3, because 
4 

you want to triple the recipe. Multiply the numerators and denominators. 
_ 1 _ Then simplify. You will need 11 cups of cooked pasta. 
4 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, 

THEN assign: 

• Practice, Exercises 14, 16, 18–21 

• Extension: Geometric Sequences, Series and Geometric Sequences 

• Venn Diagrams and Sets of Rational Numbers 

BL 

IF students score 66-89% on the Checks, 

THEN assign: 

• Practice, Exercises 1–14, 17, 18 

• Extension: Geometric Sequences, Series and Geometric Sequences 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1–8 

• Venn Diagrams and Sets of Rational Numbers 

OL 

IF students score 65% or below on the Checks, 

THEN assign: 

• Remediation: Review Resources 

• Take Another Look 

• Venn Diagrams and Sets of Rational Numbers 

AL 
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7.NS.A.2

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive Student 

Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Assignments 

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T opic Exercises 

1 multiply rational numbers 1–4 

1 divide rational numbers 5–9 

2 evaluate algebraic expressions involving multiplication

of rational numbers 

10–12 

2 evaluate algebraic expressions involving division of

rational numbers 

13,14 

2 extend concepts learned in class to apply them in new

contexts 

15 

3 solve application problems that involve multiplying

rational numbers 

16, 17 

3 higher-order and critical thinking skills 18–21 

Common Misconception 

Students may attempt to multiply two mixed numbers by multiplying the 

whole number parts and the fractional parts separately . This method can 

work when adding mixed numbers, but it results in an incorrect product 

when multiplying. Ask students to explain why it works for adding mixed 

numbers, but does not work for multiplying mixed numbers. A mixed 
_ 1 _ number can be thought of as an addition expression. For example, 1 is 
2 

_ 1 _ really 1 + . When adding two mixed numbers, the Associative Property 
2 

allows for addition in any order. So, the whole number parts can be 

added separately and the fractional parts can be added separately. 
_ 1 _ _ 1 _ However, when multiplying two mixed numbers, such as 1 
2 (2 

4 ), the 

_ 1 _ _ 1 _ _ 1 _ _ 1 _ expression is really (1 + , or 2 + 
2 )(2 + )4 (1 

2 )( ). Students could 
4 

_ 1 _ _ 1 _ _ 1 _ apply the Distributive Property to multiply 1 by 2 and 1 by , and then 
2 2 4 

find the sum. 

When dividing mixed numbers, students may attempt to find the common 

denominator before multiplying by the multiplicative inverse. Explain 

to students that doing so may make dividing by common factors more 

difficult. 
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3 REFLECT AND PRACTICE 7.NS.A.2, 7.NS.A.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teaching the Mathematical Practices 

3 Construct Viable Arguments and Critique the Reasoning of 

Ot hers In Exercise 18, students find the error in another student’s 

reasoning. 

3 Construct Viable Arguments and Critique the Reasoning of 

Others In Exercise 19, students determine if a statement is true 

or false and provide a counterexample. 

1 Make Sense of Problems and Persevere in Solving Them In 

Exercise 20, students use number sense to determine missing 

fractions. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others In Exercise 21, students make an argument about 

comparing two numerical expressions. 

MPMP

Collaborative Practice 

Have students work in pairs or small groups to complete the following 

e xercises. 

Interview a student. 

Use with Exercises 16–17 Have pairs of students interview each other as 

they complete these application problems. Students take turns being the 

interviewer and interviewee for each problem. Interview questions should 

include asking the interviewee to think aloud through their solution 

process. An example of a good interview question for Exercise 16 might 

be, “How could you find one-fourth of a decimal?” 

Clearly explain your strategy. 

Use with Exercise 20 Have students work in pairs. Give students 1–2 

minutes to individually consider the problem and formulate their strategy. 

Then ask them to clearly explain their strategy to their partner how 

they would estimate the product, without actually solving it. Have each 

student use their partner’s strategy to solve the problem. Have them 

compare and contrast strategies to determine if one or both strategies 

were viable, and discuss and resolve any differences. 
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Lesson 3-9 

Apply Rational Number Operations 
7.NS.A.1, 7.NS.A.2 

LESSON GOAL 

Students will apply understanding of the four operations with 

rational numbers to evaluate mathematical expressions. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Learn: Apply Rational Number Operations 

Example 1: Apply Rational Number Operations 

Example 2: Apply Rational Number Operations 

Apply: Food 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress of the Checks after each example 

to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Take Another Look ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 22 of the Language Development 

Handbook to help your students build 

mathematical language related to rational 

number operations. 

ELL You can use the tips and suggestions on 

page T22 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 
45 min 1 day 

Focus 
Domain: The Number System 

Ma orj  Cluster(s): In this lesson, students address major cluster 7. NS.A 

by adding, subtracting, multiplying, and dividing rational 

numbers. 

Standards for Mathematical Content: 7 .NS.A.1, 7.NS.A.1.D, 

7.NS.A.2, 7.NS.A.2.C, 7.NS.A.3, Also addresses, 7.EE.A.2, 7.EE.B.3 

Standards for Mathematical Practice: MP 1, MP2, MP3, MP6, MP7 

Coherence 

Vertical Alignment 

Previous 

Students multiplied and divided rational numbers. 

7 .NS.A.2, 7.NS.A.3 

Now

Students apply understanding of the four operations with rational numbers 

and order of operations to evaluate mathematical expressions. 

7.NS.A.3 

Next 

Students develop and use the Laws of Exponents to evaluate, simplify, and 

perform computations with expressions with powers. 

8.EE.A.1, 8.EE.A.3, 8.EE.A.4 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students draw on their 

knowledge of rational numbers and integers to develop an 

understanding of applying the order of operations to rational 

numbers. They apply their understanding of rational number 

operations to solve real-world problems. 

Mathematical Background 
Go Online to find the mathematical background for the topics that 

are covered in this lesson. 
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1 LAUNCH 7.NS.A.1, 7.NS.A.2 

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Use? 

Warm Up 

Prerequisite Skills 

The Warm-Up exercises address the following prerequisite skill for this 

lesson: 

• using the order of operations to evaluate expressions involving integers 

(Exercises 1–5) 

Answers 

1. 43 

2. ‒17

3. 67 

4. 57 

5. $39 

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about using rational number 

operations to find differences in extreme temperatures. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer 

read aloud How can I meet these standards? and How can I use these 

practices?, and connect these to the standards. 

What Vocabulary Will You Use? 
Use the following question to engage students and facilitate a class 

discussion. 

Ask: 

• What do you think is important about the word order in order of 

operations when evaluating an expression? Sample answer: The word 

order implies that the order in which you evaluate an e xpression is 

important and can affect the outcome of the answer. 
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2 EXPLORE AND DEVELOP 7.NS.A.1, 7.NS.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Apply Rational Number Operations 

Objective 

Students will understand how to apply the properties of operations to 

evaluate e xpressions involving rational numbers. 

Go Online to find additional teaching notes. 

Example 1 Apply Rational Number 
Operations 

Objective 

Students will use the properties of operations to evaluate expressions 

involving different forms of rational numbers. 

Questions for Mathematical Discourse 
SLIDE 2 

AL What is the first step in evaluating this expression? Replace the 

variables with their values. 

OL What is the expression after replacing the values? 
_ 5 _ 4 _ 1 

· - + 0.75 –( )6 5 3 

BL Find ab + c - d if c is one third of its original value and d is 4 

_ 21 
times as great as its original value. - 

12 

SLIDE 3 

AL According to the order of operations, which operation should we 

perform first? Multiply the fractions. 

OL Why do we reorder the terms using the Commutative Property, 

instead of adding and subtracting in order from left to right? 

Sample answer: Because the two fractions have the same 

denominator , it is easier to add them first, and then add the 

decimal. The Commutative Property allows us to do that. 

BL Explain why it is unnecessary to write all of the numbers as 

fractions when evaluating this expression. Sample answer: By 

analyzing the two fractions, I know their sum is –1 using mental 

math. Because –1 is not a fraction, it is not necessary to write the 

other number , 0.75, as a fraction. 

Go Online 

• Find additional teaching notes, Teaching the Mathematical Practices, 

and the Talk About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 1, Apply Rational Number Operations, Slide 2 of 5 

DRAG & DROP 

On Slide 2 of Example 1, students drag to 

substitute values into an expression. 

TYPE 

On Slide 3 of Example 1, students evaluate 

the expression. a 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 7.NS.A.1, 7.NS.A.2 

Interactive Presentation 

Example 2, Apply Rational Number Operations, Slide 2 of 5 

DRAG & DROP 

On Slide 2, students drag to substitute 

values into an expression. 

TYPE 

On Slide 3, students enter missing values 

to evaluate the expression. a 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Apply Rational Number 
Operations 

Objective 

Students will use the properties of operations to evaluate expressions 

involving different forms of rational numbers. 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them 

Enc ourage students to plan a solution pathway prior to jumping 

into a solution attempt. Students should notice that, in this 

particular expression, it is easier to perform the operations inside 

the parentheses rather than first using the Distributive Property to 

remove the parentheses. 

6 Attend to Precision As students discuss the Talk About It! 

question on Slide 4, encourage them to use clear and precise 

mathematical language in their explanations. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL Which numbers should be placed inside the parentheses? 

_ 7 _ 1 
and -

8 4 

_ 2 _ 7 _ 1 _ 2 
OL A classmate wrote the expression as - - . Is this an 

5 (8 4 ) 3 
equivalent expression? Explain. yes; Sample answer: The addition 

of a negative number is the same as subtracting a positive number . 

BL How would the expression change if x was negative? 

_ 2 _ 7 _ 1 _ 2 
- + - + -

5 [ 8 ( 4 )] ( 3 )

SLIDE 3 

AL Which operation(s) do we need to perform first? the operations 

inside the parentheses 

_ 2 
OL Why did we not write with the common denominator? 

5 
Sample answer: It is not being added with the other fractions. It 

is being multiplied. Y ou only need a common denominator when 

adding or subtracting. 

BL A classmate wrote the expression as 0.4(0.875 - 0.25) - 0.66. 
_ 2 

Describe their mistake. Sample answer: The fraction - is not 
3 – 

equivalent to -0.66. It is equivalent to -0.6. 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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7.NS.A.1, 7.NS.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Food 

Objective 

Students will come up with their own strategy to solve an application 

problem that involves changing amounts in a recipe. 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them, 

4 M odel with Mathematics Students will be presented with a task. 

They will first seek to understand the task, and then determine 

possible entry points to solving it. As students come up with their 

own strategies, they may propose mathematical models to aid them. 

As they work to solve the problem, encourage them to evaluate their 

model and/or progress, and change directions, if necessary. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others As students respond to the Write About It! prompt, 

have them make sure their argument uses correct mathematical 

reasoning. If you choose to have them share their responses 

with others, encourage the listeners to ask clarifying questions 

to verify that the reasoning is correct. 

MPMP

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

t he task, or have a volunteer read it aloud. Then allow students the time 

to make sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them 

on a particular strategy, encourage them to use their own strategies to 

solve the problem and to evaluate their progress along the way. They 

may or may not find that they need to change direction or try out several 

strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustration, or disengagement, intervene to encourage 

them to think of alternate approaches to the problem. Some sample 

questions are shown. 

• How do you calculate the change in walnuts? 

• How do you calculate the change in chocolate chips? 

Write About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

Interactive Presentation 

Apply, Food 

WATCH 

Students watch an animation that 

illustrates the problem they are about to 

solve. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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3 REFLECT AND PRACTICE 7.NS.A.1, 7.NS.A.2 

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Exit Ticket 

Refer to the Exit Ticket slide. To convert Celsius temperatures to 

_ 9 
Fahrenheit, you can use the formula F = C + 32. Find the difference

5 

between the two temperatures. Describe the steps you used. 

213.84 degrees; Sample answer: Convert –62. 1 C°  to °F by multiplying 

_ 9 
–62.1 by . Then add 32. So, – °62.1 C = – °79.78 F. Then subtract to find 

5 
the difference between – °79.78 F and 134.06 F,°  which is 213.84 F.°  

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, 

THEN assign: 

• Practice, Exercises 13, 15–19 

• Venn Diagrams and Sets of Rational Numbers 

BL 

IF students score 66–89% on the Checks, 

THEN assign: 

• Practice, Exercises 1–11, 14, 16 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1 and 2 

• Venn Diagrams and Sets of Rational Numbers 

OL 

IF students score 65% or below on the Checks, 

THEN assign: 

• Remediation: Review Resources 

• Take Another Look 

• Venn Diagrams and Sets of Rational Numbers 

AL 
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7.NS.A.1, 7.NS.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive Student 

Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Assignments 

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T opic Exercises 

1 use the properties of operations to evaluate

expressions involving rational numbers 

1–6 

1 use the properties of operations to evaluate

expressions involving different forms of rational 

numbers 

7–12 

2 extend concepts learned in class to apply them in new

contexts 

13 

3 solve application problems that involve applying

rational number operations 

14, 15 

3 higher-order and critical thinking skills 16–19 

Common Misconception 

Some students may consider converting all numbers to either a fraction 

or decimal before solving. Explain to students that it may not always be 

necessary if they are able to use properties of  operations such as the 

Commutative Property . 
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3 REFLECT AND PRACTICE 7.NS.A.1, 7.NS.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teaching the Mathematical Practices 

3 Construct Viable Arguments and Critique the Reasoning of 

Ot hers In Exercise 16, students analyze a student’s statement 

to determine if it is correct and justify their reasoning. 

1 Make Sense of Problems and Persevere in Solving Them In 

Exercise 17, students use multiple steps to write a numerical 

expression and find a total value. 

MPMP

Collaborative Practice 

Have students work in pairs or small groups to complete the following 

e xercises. 

Be sure everyone understands. 

Use with Exercises 14–15 Have students work in groups of 3–4 to solve 

the problem in Exercise 14. Assign each student in the group a number. 

The entire group is responsible to ensure that every group member 

understands how to solve the problem. Group members should ask each 

other clarifying questions and check each other’s understanding. Call 

on a randomly numbered student from one group to share their group’s 

solution to the class. Repeat the process for Exercise 15. 

Interview a student. 

Use with Exercises 16–17 Have pairs of students interview each other as 

they complete this problem. Students take turns being the interviewer 

and interviewee for each problem. Interview questions should include 

asking the interviewee to think aloud through their solution process. An 

example of a good interview question for Exercise 16 might be, “What is 

the difference between the Commutative Property and the Associative 

Property?” 
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Module 3 • Operations with Integers and Rational Numbers 

Review 

ELL A completed Foldable for this module should include examples of 

applying the rules for operations with integers rational numbers. Have 

students share their completed Foldables with a partner, comparing the 

similarities and differences in the examples recorded. Students can use 

their completed Foldables to study for the module assessment. 

Rate Yourself! 

Have students return to the Module Opener to rate their understanding 

of the concepts presented in this module. They should see that their 

knowledge and skills have increased. After completing the chart, have them 

respond to the prompts in their Interactive Student Edition and share their 

responses with a partner. 

Review and Assessment Options 

The following online review and assessment resources are available for you 

to assign to your students. These resources include technology-enhanced 

questions that are auto-scored, as well as essay questions. 

Review Resources 

Vocabulary Activity 

Module R eview 

Assessment Resources 

Put It All Together 1: Lessons 3-1 through 3-5 

Put It All T ogether 2: Lessons 3-6 through 3-8 

Vocabulary Test 

AL Module Test Form B 

OL Module Test Form A 

BL Module Test Form C 

Performance Task* 

*The module-level performance task is available online as a printable and editable 

document. A scoring rubric is included. 

LearnSmart Use LearnSmart as part of your test preparation plan 

to measure student topic retention. You can create a student assignment 

in LearnSmart for additional practice with these topics for The Number 

System. 

• Integers 

• Fractions and Decimals 
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Essential Question 

ELL Have students complete the graphic organizer to organize their 

thoughts related to the Essential Question. You may wish to have 

students work in pairs or groups to answer the Essential Question, 

or facilitate a whole class discussion. You may wish to have students 

watch the Launch the Module video again in which the module Essential 

Question was first presented. 

How are operations with rational numbers related to operations with 

integers? See students’ graphic organizers. 

216 Module 3 • Operations with Integers and Rational Numbers

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page0340.xhtml


Test Practice 

You can use these pages to help your students review module content 

and prepare for online assessments. Exercises 1–11 mirror the types of 

questions your students will see on the online assessments. 

Question Type Description Exercise(s) 

Multiple Choice Students select one correct answer. 6, 7, 9 

Equation Editor Students use an online equation 

editor to construct their response, 

often using math notation and 

symbols. 

2, 3, 8, 10 

Table Item Students complete a table. 4 

Open Response Students construct their own

response in the area provided. 

1, 5, 7, 11 

To ensure that students understand the standards, check students’ 

success on individual exercises. 

Standard(s) Lesson(s) Exercise(s) 

7.NS.A.1 3-1, 3-2, 3-5, 3-7, 3-9 1, 2, 5, 7, 8, 11 

7 .NS.A.1.A 3-1, 3-7 1, 7 

7.NS.A.1.B 3-1, 3-7 1, 7 

7.NS.A.1.C 3-2, 3-7 2, 8 

7.NS.A.1.D 3-1, 3-2, 3-5, 3-7, 3-9 1, 2, 5, 7, 8, 11 

7.NS.A.2 
3-3, 3-5, 3-6, 

3-7, 3-8, 3-9 
3, 5, 6, 9-11 

7.NS.A.2.A 3-3, 3-8 3, 9 

7.NS.A.2.B 3-4, 3-6, 3-7, 3-8 4, 6, 7, 10 

7.NS.A.2.C 3-3, 3-4, 3-5, 3-8, 3-9 3-5, 9-11 

7.NS.A.2.D 3-6 6 

7.NS.A.3 3-5, 3-8, 3-9 5, 9-11 

7.EE.B.3 3-1, 3-3, 3-5, 3-7 1, 3, 5, 7, 8 
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Module 4 

Exponents and Scientific Notation 

Module Goal

Develop and use the Laws of Exponents to evaluate, simplify, and 

perform computations with expressions with powers. 

Focus 

Doma n:i  Expressions and Equations 

Major Cluster(s): 

8.EE.A W ork with radicals and integer exponents. 

Standards for Mathemat cali  C ontent: 

8.EE.A.1 K now and apply the properties of integer exponents to 

generate equivalent numerical expressions. 

8.EE.A.4 Perform operations with numbers expressed in scientific 

notation, including problems where both decimal and scientific notation 

are used. Used scientific notation and choose units of appropriate 

size for measurements of very large or very small quantities (e.g., use 

millimeters per year for seafloor spreading). Interpret scientific notation 

that has been generated by technology. 

Also addresses 8.EE.A.3. 

Standards for Mathemat cali  Prac t ce:i  MP1, MP2, MP3, MP4, MP5, MP6, 

MP7, MP8 

Be Sure to Cover 

Students need to have a thorough understanding of the prerequisite skills 

required for this module. 

• fluently multiply rational numbers 

Use the Module Pretest to diagnose students’ readiness for this module. 

You may wish to spend more time on the Warm Up for each lesson to fully 

review these concepts. 

Coherence 

Vertical Alignment 

Previous

Students added, subtracted, multiplied, and divided integers and rational 

numbers. 

7. NS.A.1, 7.NS.A.2 

Now

Students develop and use the Laws of Exponents to evaluate, simplify, and 

perform computations with expressions with powers. 

8.EE.A.1, 8.EE.A.3, 8.EE.A.4 

Next

Students will learn about the real number system by studying rational and 

irrational numbers. 8.NS.A.1, 8.NS.A.2, 8.EE.A.2 

R gori  

The Three Pillars of Rigor 

In this module, students draw on their knowledge of exponents to 

develop understanding of the properties of e xponents and scientific 

notation. They use this understanding to build fluency with simplifying 

algebraic expressions involving powers and computing with scientific 

notation. They apply their fluency to solve multi-step real-world problems. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

EXPLORE LEARN EXAMPLE & PRACTICE 

Suggested Pac ngi  

Lesson Standard(s) 45-m ni  classes 90-m ni  classes 

Module Pretest and Launch the Module Video 1 0.5 

4-1 P owers and Exponents Foundational for 8.EE.A.1 1 0.5 

4-2 Multiply and Divide Monomials 8.EE.A.1 2 1 

4-3 Powers of Monomials 8.EE.A.1 1 0.5 

Put It All Together 1: L essons 4-2 and 4-3 0.5 0.25 

4-4 Zero and Negative Exponents 8.EE.A.1 2 1 

Put It All Together 2: L essons 4-2 through 4-4 0.5 0.25 

4-5 Scientific Notation 8.EE.A.3, 8.EE.A.4 2 1 

4-6 Compute with Scientific Notation 8.EE.A.3, 8.EE.A.4, Also addresses 8.EE.A.1 1 0.5 

Module Review 1 0 .5 

Module Assessment 1 0.5 

Total Days 13 6.5 
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CHERYL TOBEY 

MATH 
PROBES 

Formative Assessment Math Probe 

Compare Terms with Exponents 

Analyze the Probe 
Review the probe prior to assigning it to your students. In this probe, students will identify 

the numerical expression that has the least value, and explain their choice. 

Targeted Concept Understand the meaning of positive and negative exponents as 

distinct from positive and negative integers. 

Targeted M sconcept onsi i  

• Students may incorrectly pair any two negative signs together as positive. 

• Students may count the number of negative signs to incorrectly use the total number of 

negative signs as an indicator of how “negative” or how small the value is. 

Ass gni  the probe after Lesson 4. 

Correct Answers: 1. a; 2. b; 3. b; 

4. b; 5. a; 6. b 
Collect and Assess Student Work 

If the student selects... Then the student likely... 

4. a

5. b 

6. a 

incorrectly pairs any two negative signs together as positive. 

Example: In item 4, choice b, student pairs together two negatives to make a 

positive. They then view choice a as negative, and choice b as positive, viewing 

choice a as having the least value. 

1. a* 

2. both 

3. a 

4. b* 

5. a* 

6. both 

*Items 1, 4, and 5 are 

the correct answer; 

check students’ 

explanations for 

misconception. 

counts the number of negative signs to incorrectly use the total number of negative 

signs as an indicator of how “negative” or small the value is. 

Example: For item 5, the student sees two negative signs in choice a, and only one 

in choice b. They then believe that since choice a has more negative signs, it has 

the least value. 

Take Action 
After the Probe Design a plan to address any possible misconceptions. You may wish to 

assign and/or revisit the following resources. 

• Exponents, Polynomials, and Radicals 

• Lesson 4, Examples 1–5 

• Lesson 2, Examples 1–7 

• Lesson 3, Examples 1–4 

• Lesson 4, Examples 1–5 

Rev s ti i  the probe at the end of the module to be sure your students no longer carry these 

misconceptions. 
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The Ignite! activities, created by Dr. Raj Shah, cultivate curiosity and 

engage and challenge students. Use these open-ended, collaborative 

activities, located online in the module L aunch section, to encourage your 

students to develop a growth mindset towards mathematics and problem 

solving. Use the teacher notes for implementation suggestions and 

support for encouraging productive struggle. 

Essent ali  Quest oni  

At the end of this module, students will complete a graphic organizer to 

help them answer the Essential Question. 

Why are exponents useful when work ngi  w thi  very large or very 

small numbers? See students’ graphic organizers. 

What W lli  You Learn? 

Prior to beginning this module, have your students rate their knowledge 

of each item listed. At the end of the module, you will be reminded to 

have your students return to these pages to rate their knowledge again. 

They should see that their knowledge and skills have increased. 

Foldables are three-dimensional graphic organizers that help students 

create study guides for each module. 

Step 1 Have students locate the module Foldable at the back of the 

Interactive Student Edition. They should follow the cutting and assembly 

instructions at the top of the page. 

Step 2 Have students attach their Foldable to the first page of the 

Module Review, by matching up the tabs. Dotted tabs indicate where to 

place the Foldable. Striped tabs indicate where to tape the Foldable. 

When to Use It Students add information to their Foldables as they 

complete selected lessons. Once they’ve completed their Foldable, they 

can use it to help them study for the module assessment. 

Launch the Module 

The Launch the Module video uses the topics of stars, galaxies, and 

the mass of an atom to introduce the idea of exponents and scientific 

notation. Use the video to engage students before starting the module. 

Pause and Reflect 

Encourage your students to engage in the habit of reflection. As they 

progress through the module, they will be encouraged to pause and think 

about what they just learned. These moments of reflection are indicated 

by the Pause and Reflect questions that appear in the Interactive Student 

Edition. You may wish to have your students share their responses with a 

partner or use these questions to facilitate a whole-class discussion. 

Interactive Student Presentation 
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What Vocabulary W lli  You Learn? 

ELL As you proceed through the module, introduce each vocabulary 

term using the following routine. Ask the students to say each term aloud 

after you say it. 

Def nei  Sc ent f ci i i  notat oni  is a way of expressing a number as the 

product of a factor and an integer power of 10. The factor must be 

greater than or equal to 1 and less than 10. 

Example The distance from Earth to the moon is about 238,900 miles. 
5 In scientific notation, this distance is 2.389 × 10 miles. 

Ask The equatorial circumference of Earth is about 24,901 miles. Write 
4 this distance in scientific notation. 2.4901 × 10 miles 

Are You Ready? 

Students may need to review the following prerequisite skills to succeed 

in this module. 

• understanding properties of operations 

• understanding coefficients 

• understanding integer operations 

• finding products of powers, simplifying powers 

ALEKS is an adaptive, personalized learning environment that identifies 

precisely what each student knows and is ready to learn, ensuring 

student success at all levels. 

You can use the ALEKS pie report to see which students know the 

concepts in the Exponents, Polynom als,i  and Rad calsi  topic – who is 

ready to learn these concepts and who isn’t quite ready to learn them 

yet – in order to adjust your instruction as appropriate. 

M ndseti  Matters 

Collaborative Risk Taking 

Some students may be averse to taking risks during math class, such 

as sharing an idea, strategy , or solution. They may worry about their 

grades or scores on tests, or some might feel less confident solving 

math problems, especially in front of their peers. Create a classroom 

environment where it is safe for students to take risks, including setting 

norms for how students will engage in classroom conversations. 

Encourage students to view mistakes as part of the path to success. 

How Can I Apply It? 

In the Pra ct cei  section of each lesson, Collaborat vei  Pract cei  tips 

are provided for several exercises in the Teacher Edition. Assign those 

exercises and encourage students to take risks together as they solve 

problems, try new solution paths, and discuss their strategies. 

When assigning the appl cat oni i  problems, have students look for 

alternative approaches. Encourage them to view their solution process 

as one of refinement, as needed. They may try different paths, monitor 

their progress, and change course if necessary. This is part of the natural 

process of problem solving. 
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Lesson 4-1 

Powers and Exponents 
Foundational for 8.EE.A.1 

LESSON GOAL 

Students will write and evaluate expressions involving powers and 

exponents. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Exponents 

Learn: Write Products as Powers 

Example 1: Write Numerical Products as Powers 

Example 2: Write Algebraic Products as Powers 

Learn: Negative Bases and Parentheses 

Learn: Evaluate Powers 

Example 3: Evaluate Numerical Expressions 

Example 4: Evaluate Algebraic Expressions 

Example 5: Evaluate Algebraic Expressions 

Apply: Mammals 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress of the Checks after each example 

to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 23 of the Language Development 

Handbook to help your students build 

mathematical language related to powers and 

exponents. 

ELL You can use the tips and suggestions on 

page T23 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 
45 min 1 day 

Focus 
Doma n:i  Expressions and Equations 

Major Cluster(s): In this lesson, students address the major cluster 

8.E E.A by writing and evaluating expressions involving powers and 

exponents. 

Standards for Mathemat cali  Content: Foundat onali  for 8 .EE.A.1 

Standards for Mathemat cali  Pract ce:i  MP 1, MP2, MP3, MP4, MP6, 

MP7, MP8 

Coherence 

Vert cali  Al gnmenti  

Prev ousi

Students used the order of operations to evaluate expressions without 

e xponents. 

7.NS.A.1.D, 7.NS.A.2.C, 7.EE.A.1 

Now

Students write and evaluate expressions involving powers and exponents. 

Foundat onali  for 8.EE.A.1 

Next

Students will use the Laws of Exponents to simplify expressions involving 

products and quotients of monomials. 

8.EE.A.1 

Rigor 

The Three P llarsi  of R gori  

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Br dgei  In this lesson, students draw on their 

knowledge of exponents (gained in Grade 6), and operations with 

rational numbers to build fluency with evaluating numeric and 

algebraic expressions involving powers and rational numbers. 

Mathematical Background 
A power is a product of repeated factors using an exponent and a base. 

The base is the factor. The exponent tells how many times the base is 

used as a factor. According to the order of operations, evaluate any 

powers before performing other operations. 
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1 LAUNCH Foundational for 8.EE.A.1 

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Learn? 

Warm Up 

Prerequ s tei i  Sk llsi  

The Warm-Up exercises address the following prerequisite skills for this 

lesson: 

• multiplying rational numbers (Exercises 1 – 4) 

• understanding properties of operations (Exercise 5) 

Answers 

1. -8

_ 4 _ 
2. 

9 

2 _ 7 _ 
3.

8 

4. 81 

5. Yes; Sample answer: The Commutative Property of 

Multiplication states that a × b = b × a. 

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with real-world 

situations that reflect the mathematics of the lesson. This lesson launches with 

a discussion about data storage capacity as based on powers of 2. 

Go Onl nei  to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer read 

aloud How can I meet this standard? and How can I use these practices?, 

and connect these to the standard. 

What Vocabulary Will You Learn? 
Use the following questions to facilitate a class discussion. 

Ask: 

• In what other area(s) of math have you heard of the term base? 

Sample answers: the base of a parallelogram, the base of a triangle, 

the base of a rectangular prism 

• The terms value and evaluate are related. Use your understanding of 

the term value to predict what it might mean to evaluate an e xpression. 

Sample answer: To evaluate an expression might mean to find its 

numerical value. 

• In what other areas of math, or everyday life, have you seen e xponents 

used? Sample answer: The formulas for the area of a square and 

volume of a cube use e xponents. The units for area are in square units, 

such as square feet or square inches. 

• Use the terms order and operations to mak e a prediction for what you 

think the term order of operations might mean. Sample answer: The 

order of operations might be the order in which operations, such as 

addition, subtraction, multiplication, and division, should be performed. 

• What does power mean in everyday life ? Sample answer: strength, 

authority, influence 
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2 EXPLORE AND DEVELOP Foundational for 8.EE.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Exponents 

Ob ect vej i  

Students will explore how to write repeated multiplication using 

e xponents. 

Ideas for Use 

Recommended Use Present the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. P airs should discuss each of the Talk 

About It! questions. Monitor student progress during the activity. Upon 

completion of the Explore activity, have student volunteers share their 

responses to the Inquiry Question. 

What if my students don’t have dev ces?i  Y ou may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of Act v tyi i  

Students will be presented with Emily’s savings plan. She doubles the 

amount of money she puts into the piggy bank each week. Throughout 

this activity , students will use repeated multiplication and exponents to 

find the number of weeks it takes Emily to reach her savings goal. 

Inqu ryi  Quest oni  

How can you write repeated multiplication in a different way? 

Sample answer: I can use exponents where the number in the exponent 

represents the number of times the base appears as a factor . 

Go Onl nei  to find additional teaching notes and sample answers 

for the T alk About It! questions. Sample responses for the Talk About It! 

questions on Slide 3 are shown. 

Talk About It! 
SLIDE 3 

Mathemat cali  D scoursei  

How many 2s are multiplied to find her weekly savings in week 4? In 

week 5? Sample answer: There are four 2s multiplied to find her weekly 

savings in week 4 and five 2s multiplied in week 5. 

Is Emily close to her goal of $80 after 5 weeks? Explain. Sample answer: 

No , she is not close to her goal of $80 because after 5 weeks she has 

only made a total of 63 cents. 

(continued on next page) 

Interactive Presentation 

Explore, Slide 1 of 6 

Explore, Slide 3 of 6 

TYPE

On Slide 3, students enter missing values in the table displaying 

a how much money Emily saved over 5 weeks. 
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2 EXPLORE AND DEVELOP Foundational for 8.EE.A.1 

Interactive Presentation 

Explore, Slide 4 of 6 

TYPE

On Slide 6, students respond to the Inquiry Question and can view 

a a sample answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Exponents (cont n ed)i u  

Teach ngi  the Mathemat cali  Pract cesi  

8 Look for and Express Regularity in Repeated Reasoning 

Enc ourage students to identify the patterns in their calculations 

of the amount Emily saved each week, and the total amount saved. 

Students should notice that the weekly savings can be 

represented by repeated multiplication of the factor 2, and that 

writing these amounts as exponents can be more efficient than 

writing a multiplication expression. 

MPMP

Go Onl nei  to find additional teaching notes and sample answers 

for the Talk About It! questions. Sample responses for the Talk About It! 

questions on Slide 4 are shown. 

Talk About It! 

SLIDE 4 

Mathemat cali  D scoursei  

What multiplication expression can you use to represent the weekly 

savings for 3 weeks? 5 weeks? 10 weeks? Sample answer: For 3 weeks, 

you can use the e xpression 2 · 2 · 2. For 5 weeks, you can use the 

expression 2 · 2 · 2 · 2 · 2. For 10 weeks, you can use the expression 

2 · 2 · 2 · 2 · 2 · 2 · 2 · 2 · 2 · 2. 

Study the table. How can you use patterns to find the total savings for 

any week, without having to use addition ? Sample answer: You can find 

the ne xt week’s savings, then subtract 1¢. 

In what week will Emily reach a goal of a total savings of $80? How did 

you determine this ? Sample answer: Emily will reach a goal of a total 

savings of $80 in week 12. See students ’ explanations. 
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Foundational for 8.EE.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Write Products as Powers 

Ob ect vej i  

Students will learn how to write products as powers. 

Teach ngi  the Mathemat cali  Pract cesi  

7 Look for and Make Use of Structure Enc ourage students to 

analyze the structure of the power in order to break it up into 

its parts. Some students may confuse the terms power and 

exponent. Encourage them to understand that the power consists

of the base and the exponent. 

MPMP

Go Onl nei  to have students watch the animation from Slide 1. The 

animation illustrates writing an expression as a power. 

Teach ngi  Notes 
SLIDE 1 

Students will learn the definitions of power, exponent, and base. Play 

the animation for the class. Students will learn how to write a repeated 

multiplication expression as a power. Point out to students that in the first 

expression, 3 · 3 · 3 · 3, there is one repeated factor 3. In the second 

expression, 2 · 2 · 2 · 2 · (–4) · (–4) · (–4), there are two repeated 

factors, 2, and (–4). 

(continued on next page) 

DIFFERENTIATE 

Reteach ngi  Act v tyi i  AL 

If any of your students have difficulty writing expressions as powers, 

have them write the base and then count, using dots above each of the 

repeated factors, to determine the exponent. For example, with 

4 × 4 × 4, students would write the base as 4, and then place a dot 

above each of the repeated factors, and then count the dots, 3. They 
3 would then write the expression as 4 . Have students practice with the 

following expressions. 

4 2 · 2 · 2 · 2 2 

6 7 · 7 · 7 · 7 · 7 · 7 7 

5 3 · 3 · 3 · 3 · 3 3 

Interactive Presentation 

Learn, Products as Powers, Slide 1 of 3 

WATCH 

On Slide 1, students watch an animation 

that illustrates how to write an expression 

as a power. 
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2 EXPLORE AND DEVELOP Foundational for 8.EE.A.1 

Interactive Presentation 

Learn, Write Products as Powers, Slide 2 of 3 

DRAG & DROP 

On Slide 2, students practice academic 

vocabulary by dragging the terms to their 

corresponding parts on the expression. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Write Products as Powers (cont n edi u ) 

Teach ngi  Notes 
SLIDE 2 

Students will become more familiar with the terms base, exponent, and 

power. You may wish to have student volunteers come up to the board 

to drag each term to its appropriate bin. If students need more practice, 

have them generate their own powers and trade with a partner to have 

each student identify the power, base, and exponent in each expression. 

SLIDE 3 

Have students move through the slides to learn how to read the powers. 

After seeing the first example, have students make a conjecture as to 

how other powers might be read before moving to each slide. Point out 

that there are different ways to read powers of 2 and 3. 
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Foundational for 8.EE.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Write Numerical Products 
as Powers 

Ob ect vej i  

Students will write numerical repeated multiplication expressions as 

powers. 

Teach ngi  the Mathemat cali  Pract cesi  

2 Reason Abstractly and Quantitatively A s students discuss the 

Talk About It! question on Slide 3, encourage them to think about 

possible reasons behind the developed notation for exponents. 

6 Attend to Precision As students discuss the Talk About It! 

question on Slide 3, encourage them to describe any advantages 

using clear and precise mathematical language. 

7 Look for and Make Use of Structure Encourage students to 

analyze the structure of the given expression in order to 

determine the repeated factors and relate this to the bases and 

exponents in the simplified expression. 

MPMP

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 2 

AL What are the bases that appear in the given expression? 

_ 3 _ –2 and
4 

OL How many factors of each base are present? There are three 
3 __ factors of the base –2 and four factors of the base . 
4 

BL If a power has a negative base, which exponents result in a 

negative value? Explain. odd exponents; Sample answer: The 

product of an even number of negative factors is positive, and 

the product of an odd number of negative factors is negative. 

Go Onl nei  

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 1, Write Numerical Products as Powers, Slide 2 of 4 

CLICK 

On Slide 2, students determine the 

number of times each base is used as a 

factor. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP Foundational for 8.EE.A.1 

Interactive Presentation 

Learn, Negative Bases and Parentheses, Slide 1 of 2 

CLICK 

On Slide 1 of the Learn, students compare 

and contrast two different expressions. 

TYPE 

On Slide 2 of Example 2, students enter 

the missing value to write the expression. a 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Write Algebraic Products 
as Powers 

Ob ect vej i  

Students will write algebraic repeated multiplication expressions as 

powers. 

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 2 

AL What does the Commutative Property state? Sample answer: 

For multiplication, the Commutative Property states that you can 

multiply two numbers in any order . 

OL How does the exponent of each power relate to the factors of that 

power in the product? Sample answer: The exponent of each power 

is equal to the number of factors of that power in the product. 

BL How would you write the expression a · c · b · b · c · a · b · a · a 
4 3 2 using exponents? a · b · c 

Go Onl nei  

• Find additional teaching notes, Teaching the Mathematical Practices, 

and the Talk About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Learn Negative Bases and Parentheses 

Ob ect vej i  

Students will learn what the inclusion and placement of parentheses 

around a negative base indicates about the value of the power . 

Teach ngi  the Mathemat cali  Pract cesi  

7 Look for and Make Use of Structure A s students discuss the 

Talk About It! question on Slide 2, encourage them to compare 

and contrast the structure of each expression and use their 

understanding of the order of operations to explain the results. 

MPMP

Go Onl nei  to find additional teaching notes. 

Talk About It! 

SLIDE 2 

Mathemat cali  D scoursei  
4 4 When you evaluate ( 3)–  and –3 , their results are opposites. When 

3 3 you evaluate ( 5)–  and –5 , are the results opposites? Explain why or 

why not. Sample answer: No, the answers are both –125. Since the 

e xponent is 3, multiplying three negatives results in a negative answer. 
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Foundational for 8.EE.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Evaluate Powers 

Ob ect vej i  

Students will learn how to evaluate an expression that contains a power. 

Go Onl nei  to find additional teaching notes. 

Example 3 Evaluate Numerical 
Expressions 

Ob ect vej i  

Students will evaluate numerical expressions that contain powers. 

Teach ngi  the Mathemat cali  Pract cesi  

7 Look for and Make Use of Structure Enc ourage students 

to carefully analyze the structure of the expression in order 

to determine how to evaluate it. Students should see that the 

expression consists of two powers, each of which can be written 

as repeated multiplication. As students discuss the Talk About It! 

question on Slide 3, encourage them to analyze the structure of 

each expression, paying careful attention to the placement and 

inclusion of the parentheses, in order to determine whether or not 

they are equivalent. 

MPMP

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 2 

AL What are the bases and exponents in the expression? The base

–2 has the exponent 3, and the base 3.5 has the exponent 2. 

OL How can the expression be rewritten using repeated multiplication?

( 2)( 2)( 2)– – –  + (3.5)(3.5) 

p p p BL Is the equation a + b = (a + b) true or false? Explain your

reasoning. false; Sample answer: Use a counterexample, such as 
p p 2 2 if a = 1, b = 2, and p = 2. The value of a + b is 1 + 2 = 

p 2 2 1 · 1 + 2 · 2 = 5. The value of (a + b) is (1 + 2) = 3 = 9. The 

values are not equal, so the equation is false. 

Go Onl nei  

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 3, Evaluate Numerical Expressions, Slide 2 of 4 

TYPE

On Slide 2 of Example 3, students enter 

a the missing value. 

CLICK

On Slide 2 of Example 3, students move 

through the steps to evaluate the 

numerical expression. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP Foundational for 8.EE.A.1 

Interactive Presentation 

Example 5, Evaluate Algebraic Expressions, Slide 2 of 4 

CLICK 

On Slide 2 of Example 4, student move 

through the steps to evaluate the 

expression. 

CLICK 

On Slide 2 of Example 5, students move 

through the steps to evaluate the 

expression. 

CHECK 

Students complete the Check exercises 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 4 Evaluate Algebraic Expressions 

Ob ect vej i  

Students will evaluate algebraic expressions that contain powers. 

Quest onsi  for Mathemat cali  D scoursei  

SLIDE 2 

AL How can the expression be rewritten using the values of a and b? 

4 
2 _ 1 _ 3 +(2 )

OL How can the expression be rewritten using the values of a and b 

_ 1 _ _ 1 _ _ 1 _ _ 1 _ and repeated multiplication? 3 · 3 + · · · 2 2 2 2 

BL How can you show that a fraction raised to a power is equal to 

the numerator raised to the power, divided by the denominator 
p p 

_ x _ x __ raised to that power: =(y ) p ? Sample answer: Use the y 
2 __ fraction as an example, and simplify. 
3 

5 5 _ 2 _ 2 _ 2 _ 2 _ 2 _ 2 _ 2 · 2 · 2 _ · 2 · 2 _ 2 
= · · · · = =( 5 3 ) 3 3 3 3 3 3 · 3 · 3 · 3 · 3 3 

Example 5 Evaluate Algebraic Expressions 

Ob ect vej i  

Students will evaluate algebraic expressions that contain powers. 

Quest onsi  for Mathemat cali  D scoursei  

SLIDE 2 

AL How can the expression be rewritten using the values of c and d? 
2 3 __ 2 ( [( 4)−  − 2)] 
5 ) + 

OL How can the expression be rewritten using the values of c and d 

_ 2 _ _ 2 _ 2 __ without exponents? · · + [( 4)( 4)− −  −2] 
5 5 5 

BL A classmate stated that the value of c – 2 should be found before 

applying the exponent 2 because the parentheses represent a 

grouping, which should be evaluated before exponents based on 

the order of operations. Explain why your classmate is incorrect. 

Sample answer: The expression within the parentheses should be 

evaluated first, but that e xpression itself must be evaluated using 

the order of operations. This means that the value of c must be 

squared before subtracting 2. 

Go Onl nei  

• Find additional teaching notes, Teaching the Mathematical Practices, 

and the Talk About It! questions to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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Foundational for 8.EE.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Mammals 

Ob ect vej i  

Students will come up with their own strategy to solve an application 

problem involving the average weights of two mammals. 

Teach ngi  the Mathemat cali  Pract cesi  

1 Make Sense of Problems and Persevere in Solving Them, 

4 M odel with Mathematics Students will be presented with 

a task. They will first seek to understand the task, and then 

determine possible entry points to solving it. As students come up 

with their own strategies, they may propose mathematical models 

to aid them. As they work to solve the problem, encourage them 

to evaluate their model and/or progress, and change directions, 

if necessary. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others As students respond to the Write About It! prompt, 

have them make sure their argument uses correct mathematical 

reasoning. If you choose to have them share their responses with 

others, encourage the listeners to ask clarifying questions to verify 

that the reasoning is correct. 

MPMP

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

the task, or have a volunteer read it aloud. Then allow students the time 

to mak e sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Encourage Product vei  Struggle 

As students work, monitor their progress. Instead of instructing them 

on a particular strategy, encourage them to use their own strategies to 

solve the problem and to evaluate their progress along the way. They 

may or may not find that they need to change direction or try out several 

strategies. 

S gnsi  of Non-Product vei  Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustration, or disengagement, intervene to encourage 

them to think of alternate approaches to the problem. Some sample 

questions are shown. 

• What does how much more mean? 

• How are the average weights represented in the table? 

• How can you use the order of operations to solve the problem? 

Wr tei  About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

Interactive Presentation 

Apply, Mammals 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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3 REFLECT AND PRACTICE Foundational for 8.EE.A.1 

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Exit Ticket 

Refer to the Exit Ticket slide. A specific computer model is made to have 

4 gigabytes of RAM. Find the number of bytes of RAM the computer has. 

Write a mathematical argument that can be used to defend your solution. 
32 2 2 bytes; Sample answer: 4 can be written as 2 , so the total number 

2 30 of bytes is 2 × 2 . This expression represents the product of 32 factors

of 2. 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, 

THEN assign: 

• Practice, Exercises 5–11 odd, 12–15 

• Exponents and Order of Operations 

BL 

IF students score 66–89% on the Checks, 

THEN assign: 

• Practice, Exercises 1–6, 10, 13, 14 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1–5 

• Exponents and Order of Operations 

OL 

IF students score 65% or below on the Checks, 

THEN assign: 

• Remediation: Review Resources 

• Exponents and Scientific Notation 

AL 
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Foundational for 8.EE.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive 

Student Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Ass gnmentsi  

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T op ci  Exerc sesi  

1 write numerical and algebraic multiplication

expressions as powers 

1, 2 

1 evaluate numerical expressions that contain powers 3, 4 

2 evaluate algebraic expressions that contain powers 5, 6 

2 extend concepts learned in class to apply them in new

contexts 

7–9 

3 solve application problems involving powers and

exponents 

10, 11 

3 higher-order and critical thinking skills 12–15 

Common M sconcept oni i  

Some students may incorrectly evaluate numerical expressions that 

involve e xponents. Remind students that the base is the common factor 

that is being multiplied and the exponent tells how many times the base 
4 2 is used as a factor. In Exercise 3, 3 and ( 4)–  must be simplified before 

4 they are subtracted. Remind students that to simplify 3 , they must use 3 
2 as a factor 4 times. To simplify ( 4)–  , they must use –4 as a factor twice. 
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3 REFLECT AND PRACTICE Foundational for 8.EE.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teach ngi  the Mathemat cali  Pract cesi  

3 Construct Viable Arguments and Critique the Reasoning 

of Others In Ex ercise 13, students will find the mistake in the 

problem and correct it. Encourage students to determine the 

error by analyzing the worked-out solution and explain how they 

could fix it. 

7 Look for and Make Use of Structure In Exercise 12, students 

will analyze the given power and explain how they can use 

their knowledge of positive and negative bases to determine 

whether the power will be less than or greater than the other 

given power. 

MPMP

Collaborat vei  Pract cei  

Have students work in pairs or small groups to complete the following 

e xercises. 

Create your own application problem. 

Use with Exercises 10 11–  After completing the application problems, 

have students write their own real-world problem that involves the 

concepts from this lesson. Have them trade their problems with a partner 

and solve them. Then have them check each other’s work, and discuss 

and resolve any differences. 

Be sure everyone understands. 

Use with Exercises 14 15–  Have students work in groups of 3–4 to solve 

the problem in Exercise 14. Assign each student in the group a number. 

The entire group is responsible to ensure that every group member 

understands how to solve the problem. Group members should ask each 

other clarifying questions and check each other’s understanding. Call 

on a randomly numbered student from one group to share their group’s 

solution to the class. Repeat the process for Exercise 15. 
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Lesson 4-2 

Multiply and Divide Monomials 
8.EE.A.1 

LESSON GOAL 

Students will use Laws of Exponents to multiply and divide 

monomials. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Product of Powers 

Learn: Monomials 

Learn: Product of Powers 

Example 1: Multiply Numerical Powers 

Example 2: Multiply Algebraic Powers 

Example 3: Multiply Monomials 

Explore: Quotient of Powers 

Learn: Quotient of Powers 

Example 4: Divide Algebraic Powers 

Example 5: Divide Powers 

Example 6: Divide Numerical Powers 

Example 7: Divide Monomials 

Apply: Computer Science 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of the Checks to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Take Another Look ● 

Extension: Extension Resources ● ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 24 of the Language Development 

Handbook to help your students build 

mathematical language related to multiplying 

and dividing monomials. 

ELL You can use the tips and suggestions on 

page T24 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 1 day 
45 min 2 days 

Focus 
Doma n:i  Expressions and Equations 

Major Cluster(s): In this lesson, students address the major cluster 

8.E E.A by writing and evaluating expressions involving powers and 

exponents. 

Standards for Mathemat cali  Content: 8.E E.A.1 

Standards for Mathemat cali  Pract ce:i  MP 1, MP2, MP3, MP4, MP6, 

MP7, MP8 

Coherence 

Vert cali  Al gnmenti  

Prev ousi

Students wrote and evaluated expressions involving powers and exponents. 

Foundat onali  for 8.EE.A. 1 

Now

Students use the Laws of Exponents to simplify expressions involving 

products and quotients of monomials. 

8.EE.A.1 

Next

Students will use the Laws of Exponents to find powers of monomials. 

8.EE.A.1 

Rigor 

The Three P llarsi  of R gori  

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Br dgei  In this lesson, students develop 

understanding of the Product of Powers and Quotient of Powers 

properties. They come to understand that when simplifying a 

product of powers with the same base, they can add the exponents, 

and when simplifying a quotient of powers with the same base 

they subtract the exponents. They build fluency with using these 

properties by simplifying numeric and algebraic expressions. 

Mathematical Background 
The Laws of Exponents include: 

• Product of Powers: To multiply powers with the same base, add their 

exponents. 

• Quotient of Powers: To divide powers with the same base, subtract 

their exponents. 
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1 LAUNCH 8.EE.A.1 

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Learn? 

Warm Up 

Prerequ s tei i  Sk llsi  

The Warm-Up exercises address the following prerequisite skills for this 

lesson: 

• understanding coefficients (Exercises 1–4) 

• understanding integer operations (Exercise 5) 

Answers 

1. 2 

2. -6 

3. -1 

4. 15 

5. 9 times greater 

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about the speeds and distances of 

comets. 

Go Onl nei  to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer read 

aloud How can I meet this standard? and How can I use these practices?, 

and connect these to the standard. 

What Vocabulary Will You Learn? 
Use the following questions to engage students and facilitate a class 

discussion. 

Ask: 

• What does the prefix mono- mean? Sample answer: one 

• Based on the terms product and powers, what do you e xpect the 

Product of Powers Property to be? Sample answer: A rule for finding 

the product when two powers are multiplied. 

• Based on the terms quotient and powers, what do you e xpect the 

Quotient of Powers Property to be? Sample answer: A rule for finding 

the quotient when one power is divided by another power . 

• What does term mean in subjects other than mathematics ? Sample 

answer: a description for a word, a time period, or a condition for an 

agreement. 
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2 EXPLORE AND DEVELOP 8.EE.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Products of Powers 

Ob ect vej i  

Students will use Web Sketchpad to explore how to simplify a product of 

powers with lik e bases. 

Ideas for Use 

Recommended Use Present the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. P airs should discuss each of the Talk 

About It! questions. Monitor student progress during the activity. Upon 

completion of the Explore activity, have student volunteers share their 

responses to the Inquiry Question. 

What if my students don’t have dev ces?i  Y ou may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of Act v tyi i  

Students will be presented with powers and products of powers and will 

be able to see visual representations of the values of all of them based 

on the value of the base. Throughout this activity , students will compare 

values and make and test their conjectures about the product of powers. 

Inqu ryi  Quest oni  

How can you simplify a product of powers with like bases? 

Sample answer: A product of powers with like bases can be simplified by 

adding the exponents. 

Go Onl nei  to find additional teaching notes and sample answers 

for the T alk About It! questions. Sample responses for the Talk About It! 

questions on Slide 3 are shown. 

Talk About It! 
SLIDE 3 

Mathemat cali  D scoursei  

What do you notice about the expressions of bars with the same length? 

Sample answer: The exponents in each bar of the same length have the 

same sum. 

Do the three new bars match any existing bars? If so, which one(s)? 
6 Yes. The three new bars match the existing bar labeled x . 

What do you notice about the exponents in the three new bars, compared 

to the e xponent(s) in the existing bar(s) of the same length? 

Sample answer: The sum of exponents in each of the three new bars is 

equivalent to the e xponent in the existing bar of the same length. 

(continued on next page) 

Interactive Presentation 

Explore, Slide 1 of 6 

Explore, Slide 3 of 6 

WEB SKETCHPAD 

Throughout the Explore, students use Web Sketchpad to explore 

the relationship between the lengths of the bars that represent 

each expression, and their corresponding exponents. 

TYPE 

On Slide 4, students make a conjecture about how they could 

simplify a product of powers with like bases. a 
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2 EXPLORE AND DEVELOP 8.EE.A.1 

Interactive Presentation 

Explore, Slide 5 of 6 

TYPE

On Slide 6, students respond to the Inquiry Question and can view 

a a sample answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Products of Powers (cont n ed)i u  

Teach ngi  the Mathemat cali  Pract cesi  

7 Look for and Make Use of Structure Enc ourage students to 

examine how the lengths of the bars representing the expressions 

compare to the structure of the expressions, paying particular 

attention to the exponents. 

MPMP

Go Onl nei  to find additional teaching notes and sample answers 

for the Talk About It! questions. A sample response for the Talk About It! 

question on Slide 5 is shown. 

Talk About It! 
SLIDE 5 

Mathemat cali  D scoursei  

Does your conjecture hold true with Set 3? Explain. Sample answer: Yes. 
7 The bars in Set 3 are the same length as the x bar. The exponents in 

these expressions all have a sum of 7. 
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8.EE.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Monomials 

Ob ect vej i  

Students will understand what a monomial is and how to identify one. 

Teach ngi  the Mathemat cali  Pract cesi  

6 Attend to Precision Enc ourage students to use the definition of 

monomial in sorting each expression into the appropriate category. 

MPMP

Teach ngi  Notes 
SLIDE 1 

Students will learn the definitions for the terms monomial and term. You 

may wish to have student volunteers come up to the board to drag each 

expression to its appropriate bin. Ask students why each expression is, or 

is not, a monomial. 

DIFFERENTIATE 

Language Development Act v tyi i  ELL 

If any of your students have difficulty in determining whether or 

not an expression in a monomial, have them create a flow chart for 

assistance. A sample flow chart could include the questions such as 

does the expression include a plus or minus sign, is the expression 

a number, a variable, or a product of a number and one or more 

variables, etc. Have them use their flow charts to determine if the 

following expressions are monomials. Ask them to clearly state why or 

why not, using the word term in their responses. 

3 y + 6 no y yes 8y yes x + 34 no 7y yes 

Interactive Presentation 

Learn, Monomials, Slide 1 of 1 

DRAG & DROP 

On Slide 1, students drag to sort 

expressions as to whether or not they 

are monomials. 
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2 EXPLORE AND DEVELOP 8.EE.A.1 

Interactive Presentation 

Learn, Product of Powers, Slide 2 of 3 

WATCH 

On Slide 1, students watch an animation 

that shows what happens when two 

powers with the same base are multiplied. 

FLASHCARDS 

On Slide 2, students use Flashcards to 

view multiple representations of the 

Product of Powers Property. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Product of Powers 

Ob ect vej i  

Students will understand how the Product of Powers Property can be 

applied to simplify a product of powers with the same base. 

Teach ngi  the Mathemat cali  Pract cesi  

2 Reason Abstractly and Quantitatively A s students discuss the 

Talk About It! questions on Slide 3, encourage them to use 

reasoning to make sense of how powers and exponents represent 

repeated multiplication of the same base, which is why the bases 

must be the same in order to apply the Product of Powers Property. 

MPMP

Go Onl nei  

• Find additional teaching notes. 

• Have students watch the animation on Slide 1. The animation illustrates 

how to simplify a product of powers. 

Talk About It! 
SLIDE 3 

Mathemat cali  D scoursei  
When simplifying a product of powers using the Product of Powers 

Property, why do the bases have to be the same? For example, why can’t 
3 2 you use the Product of Powers Property to simplify x · y ?

Sample answer: You can add the exponents when simplifying a product 

of powers with lik e bases since you are determining the total amount of 

times a factor is used. If the factors are different, you cannot add their 

exponents. You can’t use the Product of Powers Property to simplify 
3 2 x · y because x and y are different factors.

DIFFERENTIATE 

Enr chmenti  Act v tyi i  BL 

To further students’ understanding in determining whether or not 

they can apply the Product of Powers Property to simplify a product 

of powers, use the following activity to reinforce the concept. Ask 

students to determine if the following products can be simplified using 

the Product of Powers Property, reminding them that the property can 

only be applied if the powers have like bases. Have students support 

their answer with a logical explanation. See students’ explanations. 

3 2 4 3 1 7 2 4 2 · 3 no 4 · 4 yes 7 · 1 no 3 · 3 yes 
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8.EE.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Multiply Numerical Powers 

Ob ect vej i  

Students will use the Product of Powers Property to multiply numerical 

powers. 

Quest onsi  for Mathemat cali  D scoursei  

SLIDE 2 

AL What does the exponent indicate about a power? Sample answer: 

the number of times the base appears as a factor 

1 OL Why can we write 5 as 5 ? Sample answer: Any number to the 

power of 1 is the original number. 

OL How can you determine the total number of factors of the base 5? 
4 Sample answer: The exponent 4 indicates that 5 is equal to 4 

factors of 5. With the additional factor of 5 in the expression, there 
4 are 5 factors of 5 in 5 · 5.

4 2 BL How could you simplify 5 · 25? Sample answer: 25 is equal to 5 , 
4 4 2 4 + 2 6 so 5 · 25 = 5 · 5 = 5= 5 .

Example 2 Multiply Algebraic Powers 

Ob ect vej i  

Students will use the Product of Powers Property to multiply algebraic 

powers. 

Quest onsi  for Mathemat cali  D scoursei  

SLIDE 2 

AL How many repeated factors of the  base c are there in the 

expression altogether? 8 

OL Explain why the Product of Powers Property can be used with 

variable bases, just as it can be used with numerical bases. 

Sample answer: Powers with variable bases can be written as 

repeated multiplication, just as with numerical bases. The e xponent 

on the product will be the sum of the exponents of the factors, as 

long as the bases are the same. 

3 5 BL What is another product of powers that is equivalent to c · c ? 
2 6 Sample answer: c · c

Go Onl nei  

• Find additional teaching notes, Teaching the Mathematical Practices, 

and the Talk About It! questions to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 1, Multiply Numerical Powers, Slide 2 of 4 

TYPE 

On Slide 2 of Example 1 and Slide 2 of 

Example 2, students enter the simplified a 
expression. 

CLICK 

On Slide 2 of Example 1 and Slide 2 of 

Example 2, students move through the 

steps to simplify the expression. 

CHECK 

Students complete the Check exercises 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 8.EE.A.1 

Interactive Presentation 

Example 3, Multiply Monomials, Slide 2 of 4 

TYPE

On Slide 2, students enter the simplified 

a expression. 

CLICK

On Slide 2, students move through the 

steps to simplify the expression. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Multiply Monomials 

Ob ect vej i  

Students will use the Product of Powers Property to multiply monomials. 

Teach ngi  the Mathemat cali  Pract cesi  

2 Reason Abstractly and Quantitatively Enc ourage students 

to make sense of the coefficients given in the expression and 

be able to use reasoning to understand that the coefficients are 

multiplied, yet the exponents are added. As students discuss the 

Talk About It! question on Slide 3, encourage them to understand 

what coefficients and powers each indicate in a multiplication 

expression in order to be able to explain why they are treated 

differently when simplifying the expression. 

6 Attend to Precision Encourage students to use academic 

vocabulary, such as the Product of Powers Property, to explain 

how to simplify the expression. 

MPMP

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 2 

AL What are the coefficients in the expression? The coefficients are

-3 and 4. 

OL How can you find the coefficient of the simplified expression?

Multiply the coefficients of the two monomials. 

OL Why do you multiply the coefficients, but add the exponents on

the bases? Sample answer: This is a multiplication expression, 

so coefficients are multiplied. When multiplying powers, the 

e xponents are added according to the Product of Powers Property. 

2 5 BL What would change if the original expression was -3x · 4y ?

Explain. Sample answer: The coefficients would still be multiplied, 

but the powers could not be combined since the bases are not the 
2 5 same. The simplified e xpression would be -12x y . 

Go Onl nei  

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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8.EE.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Quotient of Powers 

Ob ect vej i  

Students will use Web Sketchpad to explore how to simplify a quotient of 

powers with lik e bases. 

Ideas for Use 

Recommended Use Present the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. P airs should discuss each of the Talk 

About It! questions. Monitor student progress during the activity. Upon 

completion of the Explore activity, have student volunteers share their 

responses to the Inquiry Question. 

What if my students don’t have dev ces?i  Y ou may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of Act v tyi i  

Students will be presented with powers and quotients of powers and will 

be able to see visual representations of the values of all of them based 

on the value of the base. Throughout this activity , students will compare 

values and make and test their conjectures about the quotient of powers.  

Inqu ryi  Quest oni  

How can you simplify a quotient of powers with like bases? 

Sample answer: Simplify a quotient of powers with like bases by 

subtracting the e xponents. 

Go Onl nei  to find additional teaching notes and sample answers 

for the T alk About It! questions. Sample responses for the Talk About It! 

questions on Slide 3 are shown. 

Talk About It! 
SLIDE 3 

Mathemat cali  D scoursei  

What do you notice about the expressions of bars with the same length? 

Sample answer: The exponents in each bar of the same length have the 

same difference. 

Do the three new bars match any existing bars? If so, which one(s)? 
2 Yes. The three new bars match the x bar. 

What do you notice about the exponents in the three new bars, compared 

to the e xponent(s) in the existing bar(s) of the same length? 

Sample answer: The difference between the exponents in each of the 

three new bars is equivalent to the e xponent in the existing bar of the 

same length. 

(continued on next page) 

Interactive Presentation 

Explore, Slide 1 of 6 

Explore, Slide 2 of 6 

WEB SKETCHPAD 

Throughout the Explore, students use Web Sketchpad to explore 

the relationship between the lengths of the bars that represent 

each expression, and their corresponding exponents. 
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2 EXPLORE AND DEVELOP 8.EE.A.1 

Interactive Presentation 

Explore, Slide 5 of 6 

WEB SKETCHPAD 

On Slide 5 of the Explore, students use Web Sketchpad to test 

their conjecture. 

TYPE 

On Slide 6, students respond to the Inquiry Question and can 

a view a sample answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Quotient of Powers (cont n ed)i u  

Teach ngi  the Mathemat cali  Pract cesi  

7 Look for and Make Use of Structure Enc ourage students to 

examine how the lengths of the bars representing the 

expressions compare to the structure of the expressions, paying 

particular attention to the exponents. 

MPMP

Go Onl nei  to find additional teaching notes and sample answers 

for the Talk About It! questions. A sample response for the Talk About It! 

question on Slide 5 is shown. 

Talk About It! 
SLIDE 5 

Mathemat cali  D scoursei  

Does your conjecture hold true with Set 3? Explain. Sample answer: Yes. 
3 The bars in Set 3 are the same length as the x bar. The exponents in 

these expressions all have a difference of 3. 
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8.EE.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Quotient of Powers 

Ob ect vej i  

Students will understand how the Quotient of Powers Property can be 

applied to simplify the quotient of powers with the same base. 

Teach ngi  the Mathemat cali  Pract cesi  

2 Reason Abstractly and Quantitatively A s students discuss the 

Talk About It! question on Slide 3, encourage them to make sense 

of the quantities given in the division expression and to be able 

to reason why the Quotient of Powers Property cannot be applied 

when the bases are not the same. 

MPMP

Go Onl nei  

• Find additional teaching notes. 

• Have students watch the animation on Slide 1. The animation illustrates 

how to simplify a product of powers. 

Talk About It! 
SLIDE 3 

Mathemat cali  D scoursei  

When simplifying a quotient of powers using the Quotient of Powers 

Property, why do the bases have to be the same? For example, why can’t 
8 x __ you use the Quotient of Powers Property to simplify 3 ? Sample answer: 

y 

You can subtract the exponents when simplifying a quotient of powers 

with like bases since you are determining the number of factors left after 

dividing out common factors. If the factors are different, you cannot 

subtract their exponents. You can’t divide out any common factors in the 
8 x __ expression 3 since x and y are not the same. 

y 

DIFFERENTIATE

Reteach ngi  Act v tyi i  AL 

If any of your students have difficulty in determining whether or not 

they can apply the Quotient of Powers Property to simplify a quotient 

of powers, use the following activity to reinforce the concept. Ask 

students to determine if the following quotients can be simplified 

using the Quotient of Powers Property, reminding them that the 

property can only be applied if the powers have like bases. Have 

students support their answer with a logical explanation. 

See students’ explanations. 

3 4 1 8 _ 2 _ 4 _ 7 _ 3 
no yes

2 3 7 no 4 yes 
3 4 1 3 

Interactive Presentation 

Learn, Quotient of Powers, Slide 2 of 3 

WATCH

On Slide 1, students watch an animation 

that shows what happens when two 

powers with the same base are divided. 

FLASHCARDS

On Slide 2, students use Flashcards to 

view multiple representations of the 

Quotient of Powers Property. 
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2 EXPLORE AND DEVELOP 8.EE.A.1 

Interactive Presentation 

Example 5, Divide Powers, Slide 2 of 4 

TYPE

On Slide 2 of Example 5, students enter 

a the value of expression. 

CLICK

On Slide 2 of Example 4, students 

move through the steps to simplify 

the expression. 

CHECK

Students complete the Check exercises 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 4 Divide Algebraic Powers 

Objective 

Students will use the Quotient of Powers Property to divide algebraic 

powers. 

Questions for Mathematical Discourse 
SLIDE 2 

AL Write the numerator and denominator as repeated factors of x.

_ x _ · _ x _ · _ x _ _ · _ x _ · _ x _ · _ _ x _ · _ x _ · _ x _ 
x · x 

OL Explain why the Quotient of Powers Property makes sense.

Sample answer: There are 8 factors of x in the numerator 

and 2 in the denominator. Canceling 2 factors of each results 

_ x · x · x · _ x · x · x 6 in , which is x . This is the same as subtracting the 
1 

exponents, 8 – 2 = 6. 

BL How do you think you might be able to use repeated factors to
2 x __ simplify the expression 8 ? Sample answer: Write the expression 

x 
_ x · _ x 

as . Canceling 2 factors of the numerator and 
x · x · x · x · x · x · x · x 

denominator results in 6 factors of x remaining in the denominator 

_ 1 _ and 1 in the numerator. The result would be 6 . x 

Example 5 Divide Powers 

Objective 

Students will apply the Quotient of Powers Property to divide numerical 

powers in order to solve a real-world problem. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively A s students discuss the 

Talk About It! question on Slide 3, encourage them to reason that 

the Quotient of Powers Property can only be applied to powers of 

the same base. 

6 Attend to Precision Students should be able to apply the 

Quotient of Powers Property efficiently and accurately to 

simplify the expression and solve the problem. As students 

discuss the Talk About It! question, they should use clear and 

precise mathematical language in their explanations. 

MPMP

Go Online 

• Find additional teaching notes, Teaching the Mathematical Practices, 

discussion questions, and the Talk About It! question to promote 

mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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8.EE.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 6 Divide Numerical Powers 

Objective 

Students will use the Quotient of Powers Property to divide numerical 

powers. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively Enc ourage students to 

use reasoning to understand how to write the fraction as a product 

of fractions with the same base. 

6 Attend to Precision Students should use the definition 

of the Quotient of Powers Property to subtract the exponents of 

like bases in order to simplify the expression. As students 

discuss the Talk About It! question on Slide 3, encourage them to 

understand the conditions under which the Quotient of Powers 

Property applies, and be able to communicate those conditions 

clearly and precisely in their response. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What bases will appear in the simplified expression? 2, 3, and 5 

OL How can you write the fraction so that the Quotient of Powers 

Property can be applied? Sample answer: Write the fraction as a 

product of three fractions, one with powers of base 2, one with 

powers of base 3, and one with powers of base 5. 
5 5 2 

_ 2 _ _ · _ 3 __ · _ _ 5 _ 3 2 BL A classmate states that 2 4 simplifies to 2 · 3 · 5 . Describe 
2 · 3 · 5 

the error that may have been made. Sample answer: When 

simplifying the powers with the base of 5, the classmate may have 

thought that the e xponent on 5 is 0 rather than 1. 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 6, Divide Numerical Powers, Slide 2 of 4 

TYPE 

On Slide 2, students enter the value of 

a the expression. 

CLICK 

On Slide 2, students move through the 

steps to simplify the expression. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 8.EE.A.1 

Interactive Presentation 

Example 7, Divide Monomials, Slide 2 of 4 

TYPE

On Slide 2, students enter the simplified 

a expression. 

CLICK

On Slide 2, students move through the 

steps to simplify the expression. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 7 Divide Monomials 

Ob ect vej i  

Students will use the Quotient of Powers Property to divide monomials. 

Teach ngi  the Mathemat cali  Pract cesi  

2 Reason Abstractly and Quantitatively Enc ourage students to 

make sense of the coefficients given in the expression and be able 

to use reasoning to understand that the coefficients are divided, 

yet the exponents are subtracted. As students discuss the Talk 

About It! question on Slide 3, encourage them to understand what 

coefficients and powers each indicate in a division expression in 

order to be able to explain why they are treated differently when 

simplifying the expression. 

6 Attend to Precision Encourage students to use academic 

vocabulary, such as of the Quotient of Powers Property, to explain 

how to simplify the expression. 

MPMP

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 2 

1 _ 2 _ 
AL How can you simplify ? Divide 12 by 2 to obtain 6. 

2 

OL How can you apply the Quotient of Powers Property?

Sample answer: The Quotient of Powers Property can be used to 
5 w ___ 5 1– 4 simplify as w , or w . w 

5 
_ 12 _ w __ 5 BL A classmate simplifies the expression as 6w . Describe the 
2w 

error that may have been made. Sample answer: The classmate 

may have divided the e xponents instead of subtracting them. 

Go Onl nei  

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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8.EE.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Computer Science 

Ob ect vej i  

Students will come up with their own strategy to solve an application 

problem involving the processing speed of computers. 

Teach ngi  the Mathemat cali  Pract cesi  

1 Make Sense of Problems and Persevere in Solving Them, 

4 M odel with Mathematics Students will be presented with 

a task. They will first seek to understand the task, and then 

determine possible entry points to solving it. As students come up 

with their own strategies, they may propose mathematical models 

to aid them. As they work to solve the problem, encourage them 

to evaluate their model and/or progress, and change directions, 

if necessary. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others As students respond to the Write About It! prompt, 

have them make sure their argument uses correct mathematical 

reasoning. If you choose to have them share their responses with 

others, encourage the listeners to ask clarifying questions to verify 

that the reasoning is correct. 

MPMP

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

the task, or have a volunteer read it aloud. Then allow students the time 

to mak e sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them 

on a particular strategy, encourage them to use their own strategies to 

solve the problem and to evaluate their progress along the way. They 

may or may not find that they need to change direction or try out several 

strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustration, or disengagement, intervene to encourage 

them to think of alternate approaches to the problem. Some sample 

questions are shown. 

• What do you know about the processing speed of each computer? 

• How can you use the Product of Powers Property in this problem? 

Wr tei  About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

Interactive Presentation 

Apply, Computer Science 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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3 REFLECT AND PRACTICE 8.EE.A.1 

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Foldables 

Have students update their Foldables based on what they learned in this 
lesson. For this lesson, students could record examples of multiplying 
and dividing powers with the same base. You may wish to have students 
share their Foldables with a partner to compare the information they 
recorded, discussing and resolving any differences. 

Essent ali  Quest oni  Follow-Up 

Why are exponents useful when working with very large or very 

small numbers ? 

In this lesson, students learned how to multiply and divide terms with 
exponents when the bases are the same. Encourage them to work with 
a partner to compare and contrast evaluating an expression like 4⁴ · 4⁶ 
using the Product of Powers and by evaluating 4⁴ and 4⁶ first, and then 
multiplying. Have them state which method they prefer and explain why 
they chose that method. 

Exit Ticket 

7 Refer to the Exit Ticket slide. Suppose a comet is traveling 6 miles per 
12 hour. How long does it take for the comet to travel 6 miles? Explain your 

1 2 6 mi 
5 ______ 12 – 7 5 reasoning. 6 hours; Sample answer: 7 = 6 or 6 hours 6 mph 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 
resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, 
THEN assign: 

• Practice, Exercises 7–11 odd, 12–15 
• Extension: Extension Resources 
• Product, Power, and Quotient Rules 

BL 

IF students score 66–89% on the Checks, 
THEN assign: 

• Practice, Exercises 1–8, 11, 13, 15 
• Extension: Extension Resources 
• Remediation: Review Resources 
• Personal Tutor 
• Extra Examples 1–7 
• Exponents and Order of Operations 

OL 

IF students score 65% or below on the Checks, 
THEN assign: 

• Remediation: Review Resources 
• Take Another Look 
• Exponents and Scientific Notation 

AL 

P
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8.EE.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 
Students can complete the practice exercises in their Interactive Student 
Edition. 

The following online homework options are available for you to assign 
to your students. These assignments include technology-enhanced 
questions that are auto-scored, as well as essay questions. Many of the 
Practice exercises on these pages are found in the online assignments, as 
well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Ass gnmentsi  

Use the table below to select appropriate exercises for your students’ 
needs. 

DOK T op ci  Exerc sesi  

1 use the Product of Powers Property to multiply
numerical powers and algebraic powers 

1, 2 

1 use the Product of Powers Property to multiply
monomials 

3, 4 

1 use the Quotient of Powers Property to divide
algebraic and numerical powers 

5, 6 

2 use the Quotient of Powers Property to divide
numerical powers from a real-world problem 

7 

1 use the Quotient of Powers Property to divide
monomials 

8 

2 extend concepts learned in class to apply them in new
contexts 

9 

3 solve application problems involving multiplying
monomials 

10, 11 

3 higher-order and critical thinking skills 12–15 

Common M sconcept oni i  

Students may incorrectly assign an exponent of 0 to a number that does 
not have an e xponent. Remind students that a number written without 
an exponent actually can be written with an exponent of 1. In Exercise 1, 
students may incorrectly write 3 as 3⁰. Remind them that the number 3 
means that 3 is being used as a factor once, not zero times. Encourage 

1 students to rewrite the problem using 3 = 3 . 
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3 REFLECT AND PRACTICE 8.EE.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teach ngi  the Mathemat cali  Pract cesi  

1 Make Sense of Problems and Persevere in Solving Them In 

Ex ercise 13, students will determine what the problem is asking for 

and then apply what they know about powers and the Product of 

Powers Property. Students should use the expression written in 

words to write a similar numerical expression before simplifying. 

8 Look for and Express Regularity in Repeated Reasoning In 

Exercise 14, students will assess the given sequence to determine 

a pattern. Students should recognize that the numbers in the 

sequence could be written in a different form, using powers, so 

that it is easier to see the repeated expression that is being used 

and to determine the number that precedes 4,096. 

MPMP

Collaborat vei  Pract cei  

Have students work in pairs or small groups to complete the following 

e xercises. 

Listen and ask clarifying questions. 

Use with Exercises 10–11 Have students work in pairs. Have students 

individually read Exercise 10 and formulate their strategy for solving the 

problem. Assign one student as the coach. The other student should talk 

through their strategy, while the coach listens, asks clarifying questions, 

and offers encouragement and/or redirection. Have students switch roles 

to complete Exercise 11. 

Clearly explain your strategy. 

Use with Exercise 14 Have students work in pairs. Give students 1–2 

minutes to individually consider the problem and formulate their strategy. 

Then ask them to clearly explain their strategy to their partner how they 

would find the number immediately preceding 4,096, without actually 

solving it. Have each student use their partner’s strategy to solve the 

problem. Have them compare and contrast strategies to determine if one 

or both strategies were viable, and discuss and resolve any differences. 
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Lesson 4-3 

Powers of Monomials 

8.EE.A.1 

LESSON GOAL 

Students will use Laws of Exponents to find powers of monomials. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Power of a Power 

Learn: Power of a Power 

Example 1: Power of a Power 

Example 2: Power of a Power 

Learn: Power of a Product 

Example 3: Power of a Product 

Example 4: Power of a Product 

Apply: Geometry 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress of the Checks after each example 

to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Take Another Look ● 

Extension: Powers of Multiple Powers ● ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 25 of the Language Development 

Handbook to help your students build 

mathematical language related to powers of 

monomials. 

ELL You can use the tips and suggestions on 

page T25 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 
45 min 1 day 

Focus 
Domain: Expressions and Equations 

Ma orj  Cluster(s): In this lesson, students address the major cluster by 

8.E E.A writing and evaluating expressions involving powers and exponents. 

Standards for Mathematical Content: 8.E E.A.1 

Standards for Mathematical Practice: MP 1, MP2, MP3, MP4, MP6, 

MP7 

Coherence 

Vertical Alignment 

Previous

Students used the Laws of Exponents to simplify expressions involving 

products and quotients of monomials. 

8.EE.A. 1 

Now

Students use the Laws of Exponents to find powers of monomials. 

8.EE.A.1 

Next

Students will simplify expressions that have zero and negative exponents. 

8.EE.A.1 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students draw on their 

knowledge of exponents and the Power of Products Property to 

develop understanding of the Power of a Power Property. They learn 

how to raise a power to a power and build fluency with using this 

property to simplify numeric and algebraic expressions. 

Mathematical Background 
The Laws of Exponents include the Power of a Power Property and the 

Power of a Product Property: 

• Power of a Power: To find the power of a power, multiply the 

exponents. 

• Power of a Product: To find the power of a product, find the power of 

each factor and multiply. 
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1 LAUNCH 8.EE.A.1 

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Learn? 

Warm Up 

Prerequ s tei i  Sk llsi  

The Warm-Up exercises address the following prerequisite skills for this 

lesson: 

• finding products of powers (Exercises 1–4) 

• understanding integer operations (Exercise 5) 

Answers 

5 1. x 

12 2. y 

10 3. b 

5 4. w 

5. 3; Sample answer: The area of the first rectangle is (12)(8) = 96 square 

inches. The area of the second rectangle is (16)(2) = 32 square inches. 
_ 9 _ 6 _ Therefore, the area of the first rectangle is = 3 times greater. 
32 

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about the large area of murals. 

Go Onl nei  to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer read 

aloud How can I meet this standard? and How can I use these practices?, 

and connect these to the standard. 

What Vocabulary Will You Learn? 
Use the following questions to engage students and facilitate a class 

discussion. 

Ask: 

• What do you think a power of a power is? Given an example. Sample 

answer: The power of a power might be a power raised to another 
2 3 power , such as (x ) . 

• What do you think a power of a product is ? Give an example. Sample 

answer: The power of a product might be a product that is raised to a 
3 power , such as (x · y) . 
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2 EXPLORE AND DEVELOP 8.EE.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Power of a Power 

Ob ect vej i  

Students will explore how to simplify a power of a power. 

Ideas for Use 

Recommended Use Present the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. P airs should discuss each of the Talk 

About It! questions. Monitor student progress during the activity. Upon 

completion of the Explore activity, have student volunteers share their 

responses to the Inquiry Question. 

What if my students don’t have dev ces?i  Y ou may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of Act v tyi i  

Students will be presented with a volume problem in which a power 

of a power must be calculated. Throughout this activity , students will 

use repeated multiplication to evaluate a power of a power, and use 

the result to make and test a conjecture about how to find a power of a 

power. 

Inqu ryi  Quest oni  

How can you simplify a power raised to another power? Sample answer: 

T o simplify a power raised to another power, multiply the exponents. 

When the powers are expanded, the number of repeated factors is 

equivalent to the product of the exponents. 

Go Onl nei  to find additional teaching notes and sample answers 

for the T alk About It! questions. A sample response for the Talk About It! 

question on Slide 4 is shown. 

Talk About It! 
SLIDE 4 

Mathemat cali  D scoursei  

Share how you simplified the expression with a partner. Which Law of 

Exponents did you use? Sample answer: You can add the exponents in 
4 4 4 12 the e xpression 2 · 2 · 2 and the result is 2 . The Law of Exponents

used is the Product of Powers Property. 

(continued on next page) 

Interactive Presentation 

Explore, Slide 1 of 8 

Explore, Slide 4 of 8 

WATCH

On Slide 2, students watch an animation that presents the volume 

problem they will explore in this activity. 
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2 EXPLORE AND DEVELOP 8.EE.A.1 

Interactive Presentation 

Explore, Slide 7 of 8 

TYPE

On Slide 8, students respond to the Inquiry Question and can 

a view a sample answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Power of a Power (cont n ed)i u  

Teach ngi  the Mathemat cali  Pract cesi  

7 Look for and Make Use of Structure Enc ourage students to 

identify the structure of expressions presented in the activity, and 

rewrite them in expanded form in order to apply the Product of 

Powers Property. 

MPMP

Go Onl nei  to find additional teaching notes and sample answers 

for the Talk About It! questions. A sample response for the Talk About It! 

question on Slide 7 is shown. 

Talk About It! 
SLIDE 7 

Mathemat cali  D scoursei  

Simplify each expression using the Product of Powers Property. Does 

your conjecture hold true? Explain. Sample answer: Yes. When using the 

Product of P owers Property to add the exponents, the resulting exponent 

is the product of the two original exponents. 
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8.EE.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Power of a Power 

Ob ect vej i  

Students will understand how the Power of a Power Property can be 

applied to simplify powers of powers. 

Teach ngi  Notes 
SLIDE 1 

Students will learn how the power of a power can be simplified using the 

Product of Powers Property. Have them move through the steps to simplify 

(6 ) .4 3  You may wish to have students work with a partner to consider 

multiple methods for simplifying this expression and have them discuss 

how these methods are related. For example, a student could write 

(6 · 6 · 6 · 6) as a factor three times and determine that altogether , 6 is 

used as a factor 12 times. 

SLIDE 2 

Have students use the Words, Algebra, and Number Flashcards to learn 

about how the Power of a Power Property can be expressed using these 

multiple representations. Have students discuss with a partner how they 

can use the Product of Powers Property to simplify a power of a power, 

if they happen to forget the Power of a Power Property, or to check their 

work. 

DIFFERENTIATE 

Enr chmenti  Act v tyi i  BL 

To  further students' understanding of the Power of a Power Property, 

display the following and allow students to determine whether the 

Power of a Power Property is used correctly. If the property is shown 

incorrectly, encourage students to explain how it could be fixed. 

3 2 3 2+ 5 (2 ) = 2 = 2 incorrect; The exponents need to be multiplied, not 

added. 

2 4 2 4· 8 (3 ) = 3 = 3 correct 

Interactive Presentation 

Learn, Power of a Power, Slide 2 of 2 

FLASHCARDS 

On Slide 2, students use Flashcards 

to view multiple representations of the 

Power of a Power Property. 

CLICK 

On Slide 1, students move through the 

steps to simplify a power of a power. 
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2 EXPLORE AND DEVELOP 8.EE.A.1 

Interactive Presentation 

Example 1, Power of a Power, Slide 2 of 4 

TYPE 

On Slide 2 of Example 1 and Slide 1 of 

a Example 2, students enter the simplified 

expression. 

CLICK 

On Slide 2 of Example 1 and Slide 1 of 

Example 2, students move through the 

steps to simplify the expression. 

CHECK 

Students complete the Check exercises 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Power of a Power 

Ob ect vej i  

Students will apply the Power of a Power Property to expressions with 

numerical bases. 

Quest onsi  for Mathemat cali  D scoursei  

SLIDE 2 

AL When finding the power of a power, do you add, subtract, 

multiply, or divide the exponents? multiply 

OL Explain why the Power of a Power Property makes sense, using 
6 3 this expression as an example. Sample answer: I can write (8 ) 

6 6 6 as a product of repeated factors, 8 · 8 · 8 . The base is 8, and 

18 I can add the exponents to obtain a result of 8 , which is the same 

result as multiplying the exponents in the original expression. 

2 6 3 BL Simplify the expression 8 · (8 ) . Describe the steps you used. 
20 6 3 18 8 ; Sample answer: First simplify (8 ) as 8 using the Power of 

a Power Property. Then use the Product of Powers Property to 
2 18 20 simplify the expression 8 · 8 = 8 .

Example 2 Power of a Power 

Ob ect vej i  

Students will apply the Power of a Power Property to expressions with 

algebraic bases. 

Quest onsi  for Mathemat cali  D scoursei  

SLIDE 1 

AL What property applies to this expression? Power of a Power 

Property 

OL How can you simplify the expression by expanding it? 
7 5 7 7 7 7 7 Sample answer: Expand (k ) to obtain k · k · k · k · k . 

7 7 7 7 7+ + + + 35 So, k = k . 

BL If the value of k were negative, would the value of the expression 

be negative or positive? Explain. Sample answer: The expression 

would be negative. A negative number raised to an odd power, 35, 

is negative. 

Go Onl nei  

• Find additional teaching notes, Teaching the Mathematical Practices, 

and the Talk About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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8.EE.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Power of a Product 

Ob ect vej i  

Students will understand how the Power of a Product Property can be 

applied to find the powers of products. 

Go Onl nei  to find additional teaching notes. 

Example 3 Power of a Product 

Ob ect vej i  

Students will use the Power of a Product Property to simplify monomials. 

Teach ngi  the Mathemat cali  Pract cesi  

2 Reason Abstractly and Quantitatively Enc ourage students to 
3 make sense of the coefficient of p given in the expression and 

understand how it should be treated differently than the exponents. 

6 Attend to Precision Students should be able to clearly explain 

why the coefficient is raised to the fourth power, but the exponents 

are multiplied. As students discuss the Talk About It! question on 

Slide 3, encourage them to use clear and precise mathematical 

language to explain that an exponent outside of parentheses is 

applied to each factor within the parentheses. 

MPMP

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 2 

AL The expression inside the parentheses is the product of which
3 factors? 2 and p 

OL How can you simplify the expression using a different method?
3 3 3 3 Sample answer: Expand to obtain 2p · 2p · 2p · 2p . Multiply the 

coefficients, and use the Product of Powers Property to add the 

exponents. 

3 4 7 BL A classmate simplifies (2p ) as 8p . Describe the error that

was made. Sample answer: The classmate multiplied 2 by the 

e xponent 4, when 2 should have been raised the fourth power 

instead and added the exponents 3 and 4 instead of multiplying 

them. 

Go Onl nei  

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Learn, Power of a Product, Slide 2 of 2 

FLASHCARDS

On Slide 2 of the Learn, students use 

Flashcards to view multiple representations 

of the Power of a Product Property. 

CLICK

On Slide 2 of Example 3, students move 

through the steps to simplify the 

expression. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 8.EE.A.1 

Interactive Presentation 

Example 4, Power of a Product, Slide 2 of 4 

TYPE 

On Slide 2, students enter the simplified 

a expression. 

CLICK 

On Slide 2, students move through the 

steps to simplify the expression. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 4 Power of a Product 

Ob ect vej i  

Students will use the Power of a Product Property to simplify monomials. 

Teach ngi  the Mathemat cali  Pract cesi  

6 Attend to Precision A s students discuss the Talk About It! 

question on Slide 3, encourage them to use clear and precise 

mathematical language, such as exponents and the Power of a 

Product Property, in their explanations. 

MPMP

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 2 

7 6 
AL What is the “base” that is raised to the 5th power? –2m n 

AL How many factors are inside the parentheses? Identify them. 
7 6 3 factors; –2; m ; n 

7 
OL Explain why this is a power of a product. The product of –2, m , and 

6 n is raised to the fifth power. 

BL How can you simplify the expression if the exponent of n was k 

instead of 6? Sample answer: The Power of a Product Property can 
7 k 5 5 7 5 k 5 35 5k still be applied; ( 2– m n ) = ( 2)–  (m ) (n ) = –32m n 

Go Onl nei  

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

DIFFERENTIATE 

Language Development Act v tyi i  ELL 

Students may confuse the properties Product of Powers, Power of a 

Power, and Power of a Product because the names are similar. Have 

students create a graphic organizer or table, similar to the one shown, 

to compare and contrast these properties. Encourage them to make 

sense of the name of the property to help them remember what it 

means and how to distinguish it from the other properties involving 

powers and products. A sample table is shown. 

Product of 

P owers

Power of a

Power

Power of a 

Product 

Terms 

Included 

product, powers power power, product 

In My 

Own 

Words 

when two or more when a power is

powers with the

same base are

multiplied

raised to another

power

when a product 

of two or more 

expressions is 

raised to a power 

5 2 7 5 2 10 5 3 2 10 6 Example 3 · 3 = 3 (3 ) = 3 (3 · x ) = 3 · x 
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8.EE.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Geometry 

Ob ect vej i  

Students will come up with their own strategy to solve an application 

problem involving the area of squares. 

Teach ngi  the Mathemat cali  Pract cesi  

1 Make Sense of Problems and Persevere in Solving Them, 

4 M odel with Mathematics Students will be presented with 

a task. They will first seek to understand the task, and then 

determine possible entry points to solving it. As students come up 

with their own strategies, they may propose mathematical models 

to aid them. As they work to solve the problem, encourage them 

to evaluate their model and/or progress, and change directions, 

if necessary. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others As students respond to the Write About It! prompt, 

have them make sure their argument uses correct mathematical 

reasoning. If you choose to have them share their responses with 

others, encourage the listeners to ask clarifying questions to verify 

that the reasoning is correct. 

MPMP

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

the task, or have a volunteer read it aloud. Then allow students the time 

to mak e sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them 

on a particular strategy, encourage them to use their own strategies to 

solve the problem and to evaluate their progress along the way. They 

may or may not find that they need to change direction or try out several 

strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustration, or disengagement, intervene to encourage 

them to think of alternate approaches to the problem. Some sample 

questions are shown. 

• How do you find the area of a square? 

• What is the relationship between the area of the floor and the area of 

each tile? 

• How can you use the Laws of Exponents to help solve the problem? 

Wr tei  About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

Interactive Presentation 

Apply, Geometry 

WATCH

Students watch an animation that 

illustrates the problem they are about to 

solve. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

Lesson 4-3 • Powers of Monomials 247 

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page0387.xhtml


3 REFLECT AND PRACTICE 8.EE.A.1 

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Foldables 

Have students update their Foldables based on what they learned in this 

lesson. For this lesson, students could record examples of the Power of 

a Power and the Power of a Product Properties. You may wish to have 

students share their Foldables with a partner to compare the information 

they recorded, discussing and resolving any differences. 

Exit Ticket 

Refer to the Exit Ticket slide. Write a simplified expression that represents 

the area of the mural. Show the steps you used. 
3 2 2 3 · 2 6 (5x ) = 5 · x = 25x square feet. 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, 

THEN assign: 

• Practice, Exercises 9, 11, 13–16 

• Extension: Powers of Multiple Powers 

• Product, Power, and Quotient Rules 

BL 

IF students score 66–89% on the Checks, 

THEN assign: 

• Practice, Exercises 1–8, 11, 13, 15 

• Extension: Powers of Multiple Powers 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1–4 

• Exponents and Order of Operations 

OL 

IF students score 65% or below on the Checks, 

THEN assign: 

• Remediation: Review Resources 

• Take Another Look 

• Exponents and Order of Operations 

AL 
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8.EE.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive Student 

Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Ass gnmentsi  

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T op ci  Exerc sesi  

1 apply the Power of a Power Property to expressions

with numerical bases 

1, 2 

1 apply the Power of a Power Property to expressions

with algebraic bases 

3, 4 

1 use the Power of a Product Property to simplify

monomials 

5–8 

2 extend concepts learned in class to apply them in new

contexts 

9, 10 

3 solve application problems involving powers of

monomials 

11, 12 

3 higher-order and critical thinking skills 13–16 

Common M sconcept oni i  

Some students may incorrectly use the Power of a Product Property when 

simplifying e xpressions. In Exercise 7,  students may not apply the power 

of 5 to the base of –3 when simplifying. Remind students to rewrite the 

expression using the Power of a Product Property, making sure that 

the exponent outside the parentheses is applied to each numeric and 

algebraic factor inside the parentheses. 
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3 REFLECT AND PRACTICE 8.EE.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teach ngi  the Mathemat cali  Pract cesi  

1 Make Sense of Problems and Persevere in Solving Them In 

E xercise 14, students must identify what the problem is asking 
and then determine what information in the problem will be used. 
Students should notice that the base of both expressions is the 
same. They should investigate what a power does to a fraction 
and then apply this reasoning when determining what positive 
integers would make this inequality true. 

7 Look for and Make Use of Structure In Exercise 16, students 

should hypothesize how the given expression could be rewritten 
as 2¹⁸. Encourage students to identify the base in 2¹⁸ and 
determine how 4⁹ can be written as an expression involving 
exponents and bases of 2 using the Power of a Product Property. 
Students should recognize the base of 2 is repeatedly used to 
write an equivalent power. 

MPMP

Collaborat vei  Pract cei  

Have students work in pairs or small groups to complete the following 

e xercises. 

Clearly explain your strategy. 

Use with Exercise 12 Have students work in pairs. Give students 1–2 

minutes to individually consider the problem and formulate their strategy. 

Then ask them to clearly explain their strategy to their partner how they 

would solve the problem, without actually solving it. Have each student 

use their partner’s strategy to solve the problem. Have them compare 

and contrast strategies to determine if one or both strategies were viable, 

and discuss and resolve any differences. 

Interview a student. 

Use with Exercises 14–15 Have pairs of students interview each other as 

they complete these problems. Students take turns being the interviewer 

and interviewee for each problem. Interview questions should include 

asking the interviewee to think aloud through their solution process. An 

example of a good interview question for Exercise 14 might be, “If n = 1, 
n 

_ 1 _ 4 _ 1 _ 7 will[( ) be less than2 ] ( ) ? Why or why not?” 2 
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Lesson 4-4 

Zero and Negative Exponents 
8.EE.A.1 

LESSON GOAL 

Students will simplify expressions that have zero and negative 

exponents. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Exponents of Zero 

Learn: Exponents of Zero 

Example 1: Exponents of Zero 

Explore: Negative Exponents 

Learn: Negative Exponents 

Examples 2-5: Negative Exponents 

Apply: Measurement 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

Formative Assessment Math Probe 

DIFFERENTIATE 

View reports of student progress of the Checks after each example 

to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Take Another Look ● 

Extension: Extension Resources ● ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 26 of the Language Development 

Handbook to help your students build 

mathematical language related to zero and 

negative exponents. 

ELL You can use the tips and suggestions on 

page T26 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 1 day 
45 min 2 days 

Focus 
Doma n:i  Expressions and Equations 

Major Cluster(s): In this lesson, students address the major cluster 

8.E E.A by writing and evaluating expressions involving powers and 

exponents. 

Standards for Mathemat cali  Content: 8.E E.A.1 

Standards for Mathemat cali  Pract ce:i  MP 1, MP3, MP4, MP5, MP6, 

MP7, MP8 

Coherence 

Vert cali  Al gnmenti  

Prev ousi

Students used the Laws of Exponents to find powers of monomials. 

8.EE.A. 1 

Now

Students simplify expressions that have zero and negative exponents. 

8.EE.A.1 

Next

Students will use scientific notation to write large and small numbers. 

8.EE.A.3, 8.EE.A.4 

Rigor 

The Three P llarsi  of R gori  

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Br dgei  In this lesson, students continue to expand 

their understanding of exponents by simplifying numeric and 

algebraic expressions with zero and negative exponents. They use 

division and the properties of exponents to learn that any nonzero 

number to the zero power is 1, and that negative exponents are the 

result of repeated division. They build fluency with these properties 

by simplifying numeric and algebraic expressions. 

Mathematical Background 
By definition, any nonzero number raised to the zero power is 1, and any 

nonzero number raised to a negative n power is the multiplicative inverse 

of its nth power. 
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1 LAUNCH 8.EE.A.1 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Learn? 

Warm Up 

Prerequ s tei i  Sk llsi  

The Warm-Up exercises address the following prerequisite skill for this 

lesson: 

• simplifying powers (Exercises 1–5) 

Answers 

7 1. w 

6 2. x 

6 3. y 

6 4. 8t 

2 
5. 15 · 15 = 3,375 

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about the small size of snowflakes. 

Go Onl nei  to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer read 

aloud How can I meet this standard? and How can I use these practices?, 

and connect these to the standard. 

What Vocabulary Will You Learn? 
Use the following questions to engage students and facilitate a class 

discussion. 

Ask: 

• What do you think a negative exponent might mean? Sample answer: It 
–2 might mean an e xponent that is a negative number, such as x . 

• What do you think a zero e xponent might mean? Sample answer: It 
0 might mean an exponent of zero, such as n . 
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2 EXPLORE AND DEVELOP 8.EE.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Exponents of Zero 

Ob ect vej i  

Students will explore how to simplify expressions with exponents of zero. 

Ideas for Use 

Recommended Use Present the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. P airs should discuss each of the Talk 

About It! questions. Monitor student progress during the activity. Upon 

completion of the Explore activity, have student volunteers share their 

responses to the Inquiry Question. 

What if my students don’t have dev ces?i  Y ou may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of Act v tyi i  

Students will be presented with quotients of identical powers. Throughout 

this activity , students will compute quotients of identical powers using 

the Quotient of Powers Property and repeated multiplication in order 

to identify a relationship, and what it means for a number to have an 

exponent of zero. 

Inqu ryi  Quest oni  

What does it mean when a number has an exponent of zero? 

Sample answer: When you raise a nonzero number to a zero exponent, 

the value is one. 

Go Onl nei  to find additional teaching notes and sample answers 

for the T alk About It! questions. Sample responses for the Talk About It! 

questions on Slide 2 are shown. 

Talk About It! 
SLIDE 2 

Mathemat cali  D scoursei  
3 2 __ Simplify the expression 3 using the Quotient of Powers Property. What is 

2 
0 the result? The result is 2 . 

Evaluate the original expression by writing each power as repeated 
8 __ multiplication. What is the result? The result is or 1. 
8 

Compare and contrast the results. What do you notice? Sample answer: 

Using the Quotient of P owers Property, the result is an exponent of 0. 

Evaluating the expression gives you a result of 1. 

(continued on next page) 

Interactive Presentation 

Explore, Slide 1 of 6 

Explore, Slide 3 of 6 

TYPE

On Slide 3, students complete a table in order to investigate 

a patterns and similarities between expressions. 

Lesson 4-4 • Zero and Negative Exponents 251c

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page0393.xhtml


2 EXPLORE AND DEVELOP 8.EE.A.1 

Interactive Presentation 

Explore, Slide 5 of 6 

TYPE

On Slide 6, students respond to the Inquiry Question and can 

a view a sample answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Exponents of Zero (cont n ed)i u  

Teach ngi  the Mathemat cali  Pract cesi  

3 Construct Viable Arguments and Critique the Reasoning of 

Ot hers Encourage students to draw a valid conclusion about 

what it might mean for a number to have an exponent of zero. 

Have them listen and critique the conclusions of other students, 

and explain why those may be valid or invalid conclusions. 

8 Look for and Express Regularity in Repeated Reasoning 

Encourage students to investigate the patterns and relationships 

they encounter during the Explore activity. 

MPMP

Go Onl nei  to find additional teaching notes and sample answers 

for the Talk About It! questions. A sample response for the Talk About It! 

question on Slide 5 is shown. 

Talk About It! 
SLIDE 5 

Mathemat cali  D scoursei  

0 0 0 Without calculating, what do you think 7 , 9 , and 15 simplify to? 

Justify your response. Sample answer: All three simplify to 1 because 

e xpressions that contain an exponent of 0 when simplified, also simplify 

to 1. 
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8.EE.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Exponents of Zero 

Ob ect vej i  

Students will understand how the Zero Exponent Rule can be applied to 

simplify e xpressions that contain exponents of zero. 

Teach ngi  Notes 
SLIDE 1 

Have students view the Words, Algebra, and Numbers Flashcards to 

see how the Zero Exponent Rule can be expressed in these multiple 

representations. You may wish to have students work with a partner to 

create a logical argument that explains why any nonzero number raised 

to the zero power is equivalent to 1. 

(continued on next page) 

DIFFERENTIATE 

Enr chmenti  Act v tyi i  BL 

To further students’ understanding of what it means for a number to 

have an exponent of zero, have them work with a partner to prepare 

a brief presentation that illustrates the Zero Exponent Rule, and why 

it is true. Encourage them to use the patterns and relationships they 

discovered in the Explore activity, but have them generate their own 

expressions. Have each pair of students present their argument 

to another pair, or to the whole class. Some students may be 

uncomfortable speaking in front of others. Encourage them to make 

appropriate eye contact, and articulate their  thoughts clearly and 

loudly enough for others to hear. 

Interactive Presentation 

Learn, Exponents of Zero, Slide 1 of 3 

FLASHCARDS 

On Slide 1, students use Flashcards to 

view multiple representations of the Zero 

Exponent Rule. 
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2 EXPLORE AND DEVELOP 8.EE.A.1 

Interactive Presentation 

Learn, Exponents of Zero, Slide 2 of 3 

CLICK 

On Slide 2, students click through the 

steps to see the pattern that occurs 

when you decrease the exponent by 1. 

DRAG & DROP 

On Slide 3, students drag to sort the 

expressions as to whether they are 

equivalent to 1 or not. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Exponents of Zero (cont n ed)i u  

Teach ngi  Notes 
SLIDE 2 

Have students study the table to investigate the pattern between the 

repeated division and the value of the exponent. Before moving to each 

next row, have students make a conjecture as to what the next power will 

be, with each successive division. Have them explain why n divided by n 

is equivalent to 1, and what that means for the value of the exponent. 

SLIDE 3 

Students will learn to identify powers equal to 1 using a drag and drop 

activity. You may wish to have student volunteers come up to the board 

to identify each power that is equal to 1. Have students explain why 

each expression is, or is not, equivalent to 1. You may wish to have 

them generate their own expressions and identify whether each one is 

equivalent to 1. 
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8.EE.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Exponents of Zero 

Ob ect vej i  

Students will simplify expressions with exponents of zero. 

Teach ngi  the Mathemat cali  Pract cesi  

6 Attend to Precision Enc ourage students to accurately and 

efficiently find the value of an expression containing an exponent 

of zero. Have them cite the name of the property that allows them 

to simplify the expression, the Zero Exponent Rule. 

MPMP

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 1 

AL What does an exponent indicate about a power? Sample answer:

the number of factors of the base 

0 OL How many factors of 12 would be in the expanded form of 12 ?

Explain. 0; Sample answer: The exponent indicates the number of 

factors. Since the e xponent is 0, there are no factors of 12 in the 

expanded form. 

0 0 BL Simplify ( 12)–  . Does it have a different value than 12 ? Explain.
0 1; no; Sample answer: The simplified form of ( 12)–  is 1. Any nonzero 

base raised to the zero power is equal to 1. 

Go Onl nei  

• Find additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
Interactive Presentation 

Example 1, Exponents of Zero, Slide 1 of 2 

TYPE

On Slide 1, students enter the missing 

a values to simplify the expression. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 8.EE.A.1 

Interactive Presentation 

Explore, Slide 1 of 7 

Explore, Slide 2 of 7 

WEB SKETCHPAD 

Throughout the Explore, students will use Web Sketchpad to 

explore the descending progression of values for the powers of 2. 

TYPE 

On Slide 2, students complete a table to show the amount of cake 

a left after a certain number of days. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Negative Exponents 

Ob ect vej i  

Students will use Web Sketchpad to explore how to simplify expressions 

with negative e xponents. 

Ideas for Use 

Recommended Use Present the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. P airs should discuss each of the Talk 

About It! questions. Monitor student progress during the activity. Upon 

completion of the Explore activity, have student volunteers share their 

responses to the Inquiry Question. 

What if my students don’t have dev ces?i  Y ou may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of Act v tyi i  

Students will be presented with a scenario in which they must repeatedly 

divide a power of 2 by 2, eventually encountering negative e xponents. 

Throughout this activity, students will explore patterns of decreasing 

powers in both exponential and standard forms. 

Inqu ryi  Quest oni  

How can you simplify an expression with a negative exponent? Sample 

answer: T o simplify an expression with a negative exponent, you need to 

write it as a fraction, with one in the numerator and the positive power in 

–1 _ 1 _ _ 1 _ the denominator. For example, 2 = 1 or . 
2 2 

Go Onl nei  to find additional teaching notes and sample answers 

for the T alk About It! questions. Sample responses for the Talk About It! 

questions on Slide 2 are shown. 

Talk About It! 
SLIDE 2 

Mathemat cali  D scoursei  

Each day, the amount of cake is divided by 2. 

What do you notice about the exponents each time the power of 2 
4 is divided by 2? Explain why this is true. For example, why is 2 ÷ 2 

3 equivalent to 2 ? Sample answer: Dividing by 2 decreases the power by 

one each time. This is true because of the Quotient of Powers Property. 
n The expression 2 = 2 · 2 · 2 · … · 2, where 2 appears as a factor n 

times. If you divide this by 2, you cancel the last factor, leaving one less 

factor of 2. 

(continued on next page) 
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8.EE.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Negative Exponents (continued) 

Teach ngi  the Mathemat cali  Pract cesi  

5 Use Appropriate Tools Strategically S tudents will use a table 

to help organize the information in order to make a conjecture 

about what a negative exponent might mean. 

MPMP

Go Onl nei  to find additional teaching notes and sample answers 

for the Talk About It! questions. A sample response for the Talk About It! 

question on Slide 5 is shown. 

Talk About It! 
SLIDE 5 

Mathemat cali  D scoursei  

Examine the graphed bars in the sketch to estimate the values of the 

powers of 2 with negative exponents. Explain how you determined your 

estimation. Sample answer: The values of the powers of 2 with negative 

e xponents will be less than one but greater than 0. I can use the heights 

of the bars in the sketch to determine this. 

Interactive Presentation 

Explore, Slide 5 of 7 

TYPE

On Slide 6, students complete a table to show the amount of 

a cake left after a certain number of days. On Slide 7, students will 

respond to the Inquiry Question and can view a sample answer. 
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2 EXPLORE AND DEVELOP 8.EE.A.1 

Interactive Presentation 

Learn, Negative Exponents, Slide 1 of 2 

CLICK 

On Slide 1, students investigate the 

pattern that occurs when powers of 10 are 

divided. 

FLASHCARDS 

On Slide 2, students use Flashcards to 

view multiple representations of negative 

exponents. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Negative Exponents 

Ob ect vej i  

Students will understand the relationship between negative exponents 

and repeated division. 

Teach ngi  Notes 
SLIDE 1 

Have students study the table to investigate the pattern between the 

repeated division and the value of the exponent. Before moving to each 

next row, have students make a conjecture as to what the next power will 

be, with each successive division. 

SLIDE 2 

Have students use the Words, Algebra, and Numbers Flashcards to 

view the concept of negative exponents expressed in these multiple 

representations. You may wish to have them generate their own 

expressions that involve negative exponents, and have them explain 

how they can interpret that value by writing their expressions using only 

positive exponents. 
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8.EE.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Negative Exponents 

Ob ect vej i  

Students will express powers with negative exponents using positive 

e xponents. 

Quest onsi  for Mathemat cali  D scoursei  

SLIDE 2 

AL Identify the base and exponent of the power. The base is 6 and the 

exponent is –3. 

–3 3 –3OL Is 6 less than or greater than 6 ? than 6? than 0? Explain. 6 is 
3 –3less than 6 and less than 6, but greater than 0; Sample answer: 6 

represents a very small, but positive number. 

–3 3 –3 _ 1 _ OL How does 6 relate to 6 ? 6 = 3 ; They are reciprocals. 
6 

–3 3 –3 3 0 OL What is the product of 6 and 6 ? Explain. (6 )(6 ) = 6 , or 1 

–3BL How can you write the expression ( 6)–  using a positive 
__ 1 __ exponent? 3 ( 6)–  

Example 3 Negative Exponents 

Ob ect vej i  

Students will express fractions with powers in the denominator using 

negative e xponents. 

Quest onsi  for Mathemat cali  D scoursei  

SLIDE 1 

AL What do you notice about the numerator? What do you notice 

about the exponent in the denominator? The numerator is 1. The 

e xponent in the denominator is positive. 

5 –5OL What is the relationship between c and c ? They are reciprocals. 

5 –5OL How can you use this fact that c and c are reciprocals to 

_ 1 _ –5 –5 _ 1 _ demonstrate that 5 is equal to c ? Sample answer: Since c = 5 , c c 
_ 1 _ 5 _ 1 _ –5and 5 and c are also reciprocals, this means that 5 = c .
c c 

_ 1 
5 _ c 

–12BL Express 
7 using a negative exponent. c 

c 

Go Onl nei  

• Find additional teaching notes, Teaching the Mathematical Practices, 

and the Talk About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 2, Negative Exponents, Slide 2 of 4 

TYPE 

On Slide 2 of Example 2 and Slide 1 of 

a Example 3, students enter the missing 

value to complete the sentence. 

CHECK 

Students complete the Check exercises 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 8.EE.A.1 

Interactive Presentation 

Example 4, Negative Exponents, Slide 2 of 4 

CLICK 

On Slide 2 of Example 4 and Slide 2 of 

Example 5, students move through the 

steps to simplify the expression. 

TYPE 

On Slide 2 of Example 4 and Slide 2 of 

a Example 5, students enter the missing 

value to simplify the expression. 

CHECK 

Students complete the Check exercises 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 4 Negative Exponents 

Ob ect vej i  

Students will simplify a product of powers with negative exponents. 

Teach ngi  the Mathemat cali  Pract cesi  

6 Attend to Precision As students discuss the Talk About It! 

question on Slide 3, encourage them to clearly explain what it 

means for an expression to be in simplest form. 

7 Look for and Make Use of Structure Encourage students to 

analyze the structure of the expression, noting that it involves 

the product of two powers, and that one of the powers has a 

negative exponent. 

MPMP

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 2 

AL Describe in words what the expression represents. Sample answer: 

the product of two powers 

OL Explain why the Product of Powers Property can be used. The 

bases are the same. 

3 –3 BL The product of 5 and what power results in 1? Explain. 5 ; Sample 
0 answer: The result is equal to 5 . Since the exponents are added, 

–3 the other power must be 5 . 

Example 5 Negative Exponents 

Ob ect vej i  

Students will simplify a quotient of powers with negative exponents. 

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 2 

AL To divide powers with the same base, do you add or subtract the 

exponents? subtract 

OL What is –1 – ( 4)?–  3 

–1 –1 _ w __ BL How can you simplify 
–4 ? Sample answer: The exponent –1 (w )

can be applied to the numerator and denominator separately. Then 

use the Power of a Power Property and the Quotient of Powers 

Property to simplify. 
–1 –1 –1 

–1 (w ) 1 
_ w __ _____ _ w __ 1 – 4 –3 _ 1 __ 

= ( –4 –4 –1 = 4 = w = w = 3 w ) (w ) w w 

Go Onl nei  

• Find additional teaching notes, T eaching the Mathematical Practices, 

and the Talk About It! questions to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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8.EE.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Measurement 

Ob ect vej i  

Students will come up with their own strategy to solve an application 

problem that involves comparing diameters. 

Teach ngi  the Mathemat cali  Pract cesi  

1 Make Sense of Problems and Persevere in Solving Them, 

4 M odel with Mathematics Students will be presented with 

a task. They will first seek to understand the task, and then 

determine possible entry points to solving it. As students come up 

with their own strategies, they may propose mathematical models 

to aid them. As they work to solve the problem, encourage them 

to evaluate their model and/or progress, and change directions, 

if necessary. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others As students respond to the Write About It! prompt, 

have them make sure their argument uses correct mathematical 

reasoning. If you choose to have them share their responses with 

others, encourage the listeners to ask clarifying questions to verify 

that the reasoning is correct. 

MPMP

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

the task, or have a volunteer read it aloud. Then allow students the time 

to mak e sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them 

on a particular strategy, encourage them to use their own strategies to 

solve the problem and to evaluate their progress along the way. They 

may or may not find that they need to change direction or try out several 

strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustration, or disengagement, intervene to encourage 

them to think of alternate approaches to the problem. Some sample 

questions are shown. 

• What does how many times larger mean? 

• What are some examples of powers of 10? 

• How can you use the definition of negative exponents to solve the 

problem? 

Wr tei  About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

Interactive Presentation 

Apply, Measurement 

CHECK 
Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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3 REFLECT AND PRACTICE 8.EE.A.1 

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Essent ali  Quest oni  Follow-Up 

Why are exponents useful when working with very large or very 

small numbers ? 

In this lesson, students learned that negative exponents are the result 

of repeated division and how to use the Product of Powers property to 

simplify expressions with negative exponents. Encourage them to discuss 

with a partner how a negative exponent can represent a very small 

number, and why using exponents are useful when multiplying or dividing 

small numbers with the same base. For example, why using negative 
–5 –3 exponents makes it easier to simplify 6 ÷ 6 . 

Exit Ticket 

Refer to the Exit Ticket slide. Express the average diameter using a 

negative exponent. Write a mathematical argument that can be used to 
–3 defend your solution. 10 meters; Sample answer: One thousandth can 

___ 1 __ _ 1 _ _ 1 _ –3 be expressed as or 3 . So, 3 = 10 . 
1,000 10 10 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks 

THEN assign: 

• Practice, Exercises 11, 13, 15–18 

• Extension: Rewrite Powers to Have the Same Base 

• Negative Exponents 

BL 

IF students score 66–89% on the Checks, 

THEN assign: 

• Practice, Exercises 1–10, 13, 15 

• Extension: Rewrite Powers to Have the Same Base 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1–5 

• Product, Power, and Quotient Rules 

OL 

IF students score 65% or below on the Checks, 

THEN assign: 

• Remediation: Review Resources 

• Take Another Look 

• Product, Power, and Quotient Rules 

AL 
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8.EE.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive Student 

Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Ass gnmentsi  

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T op ci  Exerc sesi  

1 simplify expressions with exponents of zero 1, 2 

1 express powers with negative exponents using

positive exponents 

3, 4 

1 express fractions with powers in the denominator

using negative exponents 

5, 6 

1 simplify products of powers and quotients of powers

with negative exponents 

7–10 

2 extend concepts learned in class to apply them in new

contexts 

11, 12 

3 solve application problems involving negative

exponents 

13, 14 

3 higher-order and critical thinking skills 15–18 

Common M sconcept oni i  

Some students may not fully simplify an expression that contains 

negative e xponents. Students may apply  the Product of Powers Property 

correctly, but forget to rewrite the expression using positive exponents. 
–2 In Exercise 7, students may write 9 as the final answer. Remind students 

that an expression is in simplest form if it contains no like bases and no 

negative exponents. Encourage students to explain how they could write 
–2 9 with a positive exponent. 
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3 REFLECT AND PRACTICE 8.EE.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teach ngi  the Mathemat cali  Pract cesi  

1 Make Sense of Problems and Persevere in Solving Them 

In E xercise 16, students will determine what steps and properties 

will need to be used to find the value of the given expression, and 

then explain how the expression can be simplified in a concise 

manner. Encourage students to check each step of their answer. 

MPMP

Collaborat vei  Pract cei  

Have students work in pairs or small groups to complete the following 

e xercises. 

Be sure everyone understands. 

Use with Exercise 13–14 Have students work in groups of 3–4 to solve 

the problem in Exercise 13. Assign each student in the group a number. 

The entire group is responsible to ensure that every group member 

understands how to solve the problem. Group members should ask each 

other clarifying questions and check each other’s understanding. Call 

on a randomly numbered student from one group to share their group’s 

solution to the class. Repeat the process for Exercise 14. 

Create your own higher-order thinking problem. 

Use with Exercises 15–18 After completing the higher-order thinking 

problems, have students write their own higher-order thinking problem 

that involves the concepts from this lesson. Have them trade their 

problems with a partner and solve them. Then have them check each 

other’s work, and discuss and resolve any differences. 
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Lesson 4-5 

Scientific Notation 

8.EE.A.3, 8.EE.A.4 

LESSON GOAL 

Students will write numbers in scientific notation. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Scientific Notation 

Learn: Scientific Notation 

Examples 1-2: Write Numbers in Standard Form 

Learn: Scientific Notation and Technology 

Example 3: Scientific Notation and Technology 

Learn: Write Numbers in Scientific Notation 

Examples 4-5: Write Numbers in Scientific Notation 

Learn: Use Scientific Notation 

Example 6: Choose Units of Appropriate Size 

Example 7: Estimate with Scientific Notation 

Apply: Travel 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress of the Checks after each example 

to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Take Another Look ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 27 of the Language Development 

Handbook to help your students build 

mathematical language related to scientific 

notation. 

ELL You can use the tips and suggestions on 

page T27 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 1 day 
45 min 2 days 

Focus 
Domain: Expressions and Equations 

Major Cluster(s): In this lesson, students address the major cluster 

8.E E.A by writing and evaluating expressions involving powers and 

exponents. 

Standards for Mathematical Content: 8.E E.A.3, 8.EE.A.4 

Standards for Mathematical Practice: MP 1, MP2, MP3, MP4, MP6, 

MP7 

Coherence 

Vertical Alignment 

Prev ousi

Students simplified expressions that have zero and negative exponents. 

8.EE.A. 1 

Now

Students use scientific notation to write large and small numbers. 

8.EE.A.3, 8.EE.A.4 

Next

Students will compute with numbers written in scientific notation. 

8.EE.A.3, 8.EE.A.4 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students develop 

understanding of scientific notation. They learn that scientific 

notation can be used to represent very large or very small numbers. 

They build fluency with scientific notation by converting very large or 

very small numbers between standard form and scientific notation, 

and apply scientific notation to real-world problems. 

Mathematical Background 
It is often helpful to express very large numbers such as 5,000,000,000 

and very small numbers such as 0.000034 in scientific notation, where 

a number is written as the product of a factor (greater than or equal to 

1 and less than 10) and an integer power of 10. 

When the exponent of the power of 10 is positive, the number is greater 

than 1. When the exponent of the power of 10 is negative, the number is 

between 0 and 1. 
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1 LAUNCH 8.EE.A.3, 8.EE.A.4 

Interactive Presentation 

Warm Up 

Launch the Lesson 

What Vocabulary Will You Learn? 

Warm Up 

Prerequ s tei i  Sk llsi  

The Warm-Up exercises address the following prerequisite skills for 

this lesson: 

• multiplying by powers of 10 (Exercises 1–4) 

• writing powers of 10 using exponents (Exercise 5) 

Answers 

1. 5,230 

2. 140 

3. 0 .00284 

4. 0.0933 

5. 0.01 inch 

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about using scientific notation to 

express very large or very small numbers. 

Go Onl nei  to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer 

read aloud How can I meet these standards? and How can I use these 

practices?, and connect these to the standards. 

What Vocabulary Will You Learn? 
Use the following questions to engage students and facilitate a class 

discussion. 

Ask: 

• What might the term notation mean? What might the term scientific 

mean? Sample answer: Notation is a way to express numbers or 

concepts in writing. Scientific is an adjective that means relating to 

science or something that is systematic or methodical. 

• What are some synonyms for the term standard used in everyday life ? 

Sample answer: normal, typical, established 
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2 EXPLORE AND DEVELOP 8.EE.A.3, 8.EE.A.4 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Scientific Notation 

Ob ect vej i  

Students will explore how to write very large and very small numbers 

using scientific notation. 

Ideas for Use 

Recommended Use Present the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. P airs should discuss each of the Talk 

About It! questions. Monitor student progress during the activity. Upon 

completion of the Explore activity, have student volunteers share their 

responses to the Inquiry Question. 

What if my students don’t have devices? Y ou may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of Act v tyi i  

Students will be presented with several very large and very small 

numbers. Throughout this activity , students will determine the best way to 

write very large or very small numbers in a standardized way. 

Inqu ryi  Quest oni  

How can you write very large or very small numbers in a different way? 

Sample answer: Write the number as a product of a factor and an integer 

power of 10 . 

Go Onl nei  to find additional teaching notes and sample answers 

for the T alk About It! questions. Sample responses for the Talk About It! 

questions on Slide 2 are shown. 

Talk About It! 
SLIDE 2 

Mathematical Discourse 

Consider the minimum distance, 91 million miles. How many different 

ways can you think of to write this number? How could you write this 

number as a product of 91 and another number? Sample answer: I could 

also write this number as 91,000 ,000. I could write this number as a 

product of 91 and 1,000,000. 

(continued on next page) 

Interactive Presentation 

Explore, Slide 1 of 11 

Explore, Slide 7 of 11 

TYPE

On Slide 7, students respond to the question about the 

a advantages of having a standardized way to write very large 

numbers in a shortened form. 
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2 EXPLORE AND DEVELOP 8.EE.A.3, 8.EE.A.4 

Interactive Presentation 

Explore, Slide 10 of 11 

TYPE

On Slide 11, students respond to the Inquiry Question and can 

a view a sample answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Scientific Notation (continued) 

Teach ngi  the Mathemat cali  Pract cesi  

7 Look for and Make Use of Structure Enc ourage students to 

use the structure of powers and exponents to help simplify the 

process of writing very large or very small numbers. 

MPMP

Go Onl nei  to find additional teaching notes and sample answers 

for the Talk About It! questions. A sample response for the Talk About It! 

question on Slide 10 is shown. 

Talk About It! 

SLIDE 10 

Mathematical Discourse 

Share your response with your partner. Justify the selection you made. 

How does this expression compare to the ones you wrote for very large 
–4 –3numbers? Students might say 43 × 10 or 4.3 × 10 since they are the 

“shortest” expressions. 
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8.EE.A.3, 8.EE.A.4 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Scientific Notation 

Ob ect vej i  

Students will understand how scientific notation can be used to write very 
large or very small numbers in a compact way . 

Teach ngi  Notes 
SLIDE 1 

Have students study the Words, Symbols, and Examples Flashcards to 
learn about how scientific notation can be expressed in these multiple 
representations. You may wish to facilitate a class discussion on why 
the factor must be greater than or equal to 1 and less than 10. Have 
students discuss why this convention is important. They should be able to 
understand that if this convention was not established, it could be difficult 
to compare numbers such as 4.25 × 10⁸ and 42.5 × 10⁷. While both 
e xpressions represent the same number, only the first one is written in 
scientific notation. 

SLIDE 2 

Students will be asked to determine or not whether each number in 
the list is written in scientific notation. You may wish to have student 
volunteers come up to the board to select the response for each number. 
Ask students to clarify what the requirements are for a number to be 
written in scientific notation. 

DIFFERENTIATE 

Enrichment Activity BL 

To further students’ understanding of scientific notation, have pairs 
of students use the Internet or another source to research real-world 
examples of how scientific notation is used in the fields of STEM 
(Science, Technology, Engineering, and Mathematics). Have them 
create a list of examples of very large and very small numbers they 
encounter, and have them explain why it is helpful to record these 
numbers using scientific notation. Have them present their examples 
and explanations to another pair of students, or to the entire class. 

Interactive Presentation 

Learn, Scientific Notation, Slide 2 of 2 

FLASHCARDS 

On Slide 1, students use Flashcards to 
learn about scientific notation. 

CLICK 

On Slide 2, students select yes or no to 
determine whether each number is written 
in scientific notation. 
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2 EXPLORE AND DEVELOP 8.EE.A.3, 8.EE.A.4 

Interactive Presentation 

Example 1, Write Numbers in Standard Form, Slide 2 of 5 

TYPE 

On Slide 2, students enter the number in 

a standard form. 

CLICK 

On Slide 2, students move through the 

steps to write the number in standard 

form. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Write Numbers in 
Standard Form 

Ob ect vej i  

Students will write large numbers that are written in scientific notation in 

standard form. 

Teach ngi  the Mathemat cali  Pract cesi  

3 Construct Viable Arguments and Critique the Reasoning of 

Oth ers As students discuss the Talk About It! question on Slide 4, 

encourage them to consider the advantages of the two different 

methods of writing numbers in standard form from scientific notation, 

and to make a case for each one. 

MPMP

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 2 

AL What does the exponent 4 signify? Sample answer: There are 4 

factors of 10 in the product. 

4 OL What is the value of 10 ? 10,000 

4 OL Without calculating, explain whether 5.34 × 10 is less than or 

greater than 5.34. greater than; Sample answer: The exponent on 

the power of 10 is positive, so 5.34 is being multiplied by a large 

number (10 ,000). 

BL Explain why it makes sense that there are two zeros in the answer 

53,400. Sample answer: 5.34 is multiplied by four factors of 10. To 

multiply 5.34 by two factors of 10 would result in the number 534. 

Multiplying by an additional two factors of 10 will add two zeros at 

the end of 534. 

SLIDE 3 

AL What happens to the decimal point when you multiply 5.34 by 10? 

when you divide 5.34 by 10? Sample answer: The decimal point 

moves one place to the right when multiplying by 10 and one place 

to the left when dividing by 10 . 

OL How many places will the decimal point move when multiplying by 

4 10 ? In which direction will it move? 4 places to the right 

BL Without performing any calculations, how can you determine how 

8 4 many times greater is 5.34 × 10 than 5.34 × 10 ? Explain. 

Sample answer: You can count the number of factors of 10. 
8 4 5.34 × 10 has 4 more factors of 10 than 5.34 × 10 , so 
8 4 4 5.34 × 10 is 10 times greater than 5.34 × 10 . 

Go Onl nei  

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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8.EE.A.3, 8.EE.A.4 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Write Numbers in 
Standard Form 

Ob ect vej i  

Students will write small numbers that are written in scientific notation in 

standard form. 

Teach ngi  the Mathemat cali  Pract cesi  

2 Reason Abstractly and Quantitatively Enc ourage students to 

make sense of the two different approaches for writing a number, 

expressed in scientific notation, in standard form. Students should be 

able to understand the correspondences between the two methods. 

3 Construct Viable Arguments and Critique the Reasoning of 

Others As students discuss the Talk About It! question on Slide 4, 

encourage them to consider the advantages of the two different 

methods of writing numbers in standard form from scientific notation, 

and to make a case for each one. 

6 Attend to Precision Encourage students to use precision when 

multiplying by negative powers of 10 and/or moving the decimal 

point the precise number of places in the correct direction. 

MPMP

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 2 

–3 _ 1 __ 
AL How do you write 10 with a positive exponent? 3 10 

OL What does the exponent –3 signify on the power of 10? 

_ 1 _ Sample answer: There are 3 factors of in the product. 
10 

BL Describe how you can use division, instead of multiplication, to 

write the number in standard form. Sample answer: Divide 3.27 by 

10 three times. 

SLIDE 3 

AL What happens to the decimal point when you multiply 3.27 by 10? 

When you divide 3.27 by 10? Sample answer: The decimal point 

moves one place to the right when multiplying by 10 and one place 

to the left when dividing by 10 . 

OL How many places will the decimal point move when multiplying by 

–3 10 ? In which direction will it move? 3 places to the left 

BL Without performing any calculations, how can you determine how 

6 –3 many times greater 3.27 × 10 is than 3.27 × 10 ? Explain. 

Sample answer: You can count the number of extra factors of 10. 
6 –3 6 3.27 × 10 has 9 more factors of 10 than 3.27 × 10 , so 3.27 × 10 

9 –3 is 10 times greater than 3.27 × 10 . 

Go Onl nei  

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 2, Write Numbers in Standard From, Slide 2 of 5 

TYPE 

On Slide 2, students enter the number in 

standard form. a 

CLICK 

On Slide 2, students move through the 

steps to write the number in standard 

form. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 8.EE.A.3, 8.EE.A.4 

Interactive Presentation 

Example 3, Scientific Notation and Technology, Slide 2 of 4 

WATCH 

On Slide 1 of the Learn, students watch a 

video to learn about scientific notation on 

a calculator. 

DRAG & DROP 

On Slide 2 of Example 3, students drag 

the numbers to the appropriate boxes to 

express the number in scientific notation. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Scientific Notation and T echnology 

Ob ect vej i  

Students will learn how to interpret scientific notation generated by a 

calculator . 

Go Onl nei  

• Find additional teaching notes. 

• Have students watch the video on Slide 1. The video illustrates how to 

interpret scientific notation that has been generated by a calculator. 

Example 3 Scientific Notation and 
Technology 

Ob ect vej i  

Students will write numbers written in scientific notation generated by 

technology in standard form. 

Quest onsi  for Mathemat cali  D scoursei  

SLIDE 2 

AL Which number in 4E 7–  represents the exponent on the power 

of 10? –7 

–7 OL What does 4E 7–  mean in scientific notation? 4 × 10 

BL Is 4E 7–  equivalent to –4E7? Explain your reasoning. no; Sample 

answer: The notation using E does not represent multiplication as if 

4, E, and –7 are individual factors. The 4 represents a factor and the 

–7 represents the e xponent on the power of 10. 

SLIDE 3 

AL What is standard form? Sample answer: A number in standard form 

shows no operations or exponents. 

OL What does the exponent indicate about the number of places to 

move the decimal point? In which direction should it be moved? 

Sample answer: The exponent –7 indicates that the decimal point 

should be moved 7 places to the left. 

–7 BL A classmate writes 4 × 10 in standard form as –40,000,000. 

What was the mistake? Sample answer: The classmate most likely 

thought that the e xponent indicated whether or not the number 

was positive or negative and by how many factors of 10 to multiply. 

Go Onl nei  

• Find additional teaching notes and Teaching the Mathematical 

Practices. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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8.EE.A.3, 8.EE.A.4 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Write Numbers in Scientific Notation 

Ob ect vej i  

Students will learn how to write numbers in scientific notation. 

Teach ngi  Notes 
SLIDE 1 

Have students study the table to learn how to determine the sign of 

the exponent of a number in scientific notation, based on the number's 

standard form. Be sure they can explain why it makes sense that, if the 

power of 10 is negative, then the number is between 0 and 1. Some 

students may incorrectly assume that if the power of 10 is negative, then 

the number is negative. If the power of 10 is negative, then the factor is 

actually being divided by powers of 10 (multiplied by inverse powers of 10). 

Talk About It! 
SLIDE 2 

Mathematical Discourse 

If the number in standard form is greater than or equal to 1 and less than 

10, what is the exponent on the power of 10 when the number is written 

in scientific notation? Explain. 0; Sample answer: Because the number is 

already greater than or equal to 1 and less than 10 , you do not move the 

decimal point and the exponent on the power  of 10 is zero. For example, 
0 3.1 = 3.1 × 10 . 

DIFFERENTIATE 

Reteaching Activity AL 

If any of your students are struggling to determine the sign of the 

exponent on the power of 10, have them work with a partner to 

create their own flashcards. Have them generate several numbers 

in standard form, one on the front of each flashcard. They should 

have a variety of very large numbers and very small numbers. On the 

back of each flashcard, have them determine whether the sign of the 

exponent on the power of 10 (when the number is written in scientific 

notation) is positive or negative. Then have them write the number in 

scientific notation on the back as a check. Encourage them to use their 

flashcards for study and practice. You may also wish to have them 

exchange their flashcards with a partner. Some example numbers are 

shown below. 

1,223,500 positive 

0.00034 negative 

6,000,000,000 positive 

0.0000000088 negative 

Interactive Presentation 

Learn, Write Numbers in Scientific Notation, Slide 1 of 2 

CLICK 

On Slide 1, students select to view an 

example of how to determine the sign of 

the exponent. 
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2 EXPLORE AND DEVELOP 8.EE.A.3, 8.EE.A.4 

Interactive Presentation 

Example 4, Write Numbers in Scientific Notation, Slide 2 of 4 

TYPE

On Slide 2 of Example 4 and Slide 2 of 

a Example 5, students enter the number in 

scientific notation. 

CLICK

On Slide 2 of Example 4 and Slide 2 of 

Example 5, students move through the steps 

to write the number in scientific notation. 

CHECK

Students complete the Check exercises 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 4 Write Numbers in 
Scientific Notation 

Ob ect vej i  

Students will write large numbers that are written in standard form in 

scientific notation. 

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 2 

AL Where should you place the decimal point in the first factor? Why?

between the digits 3 and 7, so that the first factor is between 1 

and 10 

AL How do you know that the exponent on the power of 10 will be

positive? The number 3,725,000 is greater than 10. 

OL Explain how to determine the exponent on the power of 10.

Sample answer: The decimal point was moved 6 times, so the 

e xponent is 6. 

5 
OL A classmate wrote the number as 37.25 × 10 . Describe the error

that was made. Sample answer: The first factor must be a number 

between 1 and 10 . It should have been 3.725, not 37.25. This will 

increase the power of 10 by 1. 

BL How can you write 1,000 × 3,752,000 in scientific notation?
3 Explain. Sample answer: 1,000 is equal to 10 . Since 3,725,000 is 

6 written as 3.725 × 10 in scientific notation, 1,000 × 3,752,000 is 
9 written as 3.725 × 10 . 

Example 5 Write Numbers in 
Scientific Notation 

Ob ect vej i  

Students will write small numbers that are written in standard form in 

scientific notation. 

Teach ngi  the Mathemat cali  Pract cesi  

6 Attend to Precision A s students discuss the Talk About It! 

question, encourage them to use clear and precise mathematical 

language to explain the relationship between moving the decimal 

point a certain number of places and the value of the exponent on 

the power of 10. Students should be able to clearly articulate why 

the exponent on the power of 10 is negative in this example. 

MPMP

Go Onl nei  

• Find additional teaching notes, Teaching the Mathematical Practices, 

discussion questions, and the Talk About It! questions to promote 

mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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8.EE.A.3, 8.EE.A.4 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Use Scientific Notation 

Ob ect vej i  

Students will learn about choosing units of appropriate size and 

estimating with scientific notation. 

Teach ngi  Notes 
SLIDE 1 

Students will learn how to determine appropriate units of measurement 

for certain contexts. You may wish to have student volunteers come to the 

board to select the correct units for each context. 

SLIDE 2 

Have students select the cards to see how very small and very large 

numbers can be estimated using powers of 10. 

Interactive Presentation 

Learn, Use Scientific Notation, Slide 1 of 2 

CLICK

On Slide 1, students select the appropriate 

unit of measurement for the given 

scenarios. 

FLASHCARDS

On Slide 2, students use the Flashcards to 

see an estimation of a very large number 

and a very small number. 
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2 EXPLORE AND DEVELOP 8.EE.A.3, 8.EE.A.4 

Interactive Presentation 

Example 6, Choose Units of Appropriate Size, Slide 2 of 4 

TYPE 

On Slide 1 of Example 7, students enter an 

a estimation, in scientific notation, for a 

population. 

TYPE 

On Slide 2 of Example 6, students enter 

the appropriate measurement. a 

CHECK 

Students complete the Check exercises 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 6 Choose Units of 
Appropriate Size 

Ob ect vej i  

Students will choose the appropriate units for measurements of large and 

small quantities. 

Quest onsi  for Mathemat cali  D scoursei  

SLIDE 2 

AL Is the number of seconds it takes to walk to the Moon a large 

quantity or a small quantity? large 

OL Which number makes the most sense to communicate the amount 
8 of travel time, 1.92 × 10 seconds or 6.09 years? Explain. Sample 

answer: 6.09 years is easier to read, write, understand, and 

communicate the amount of time it tak es to walk to the Moon. 

BL What unit of time measurement might be most appropriate to 

describe the time it takes for light to travel to or from the Moon? 

Explain. Sample answer: Light travels very quickly, so it would likely 

tak e seconds or minutes to travel to or from the Moon. 

Example 7 Estimate with Scientific 
Notation 

Ob ect vej i  

Students will estimate very large or very small quantities using scientific 

notation. 

Quest onsi  for Mathemat cali  D scoursei  

SLIDE 1 

AL How might you round the population of Missouri, 6,063,589, to a 

number that is easy to communicate? Sample answer: 6,000,000 

or six million 

OL How can you write one million people using a power of 10? 
6 10 = 1,000,000 

OL How can you write six million people in scientific notation? 
6 6 × 10 

BL How might you estimate the population using scientific notation if it 
6 were 6,572,912 people? about 6.6 × 10 

Go Onl nei  

• Find additional teaching notes, Teaching the Mathematical Practices, 

and the Talk About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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8.EE.A.3, 8.EE.A.4 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply T ravel 

Ob ect vej i  

Students will come up with their own strategy to solve an application 

problem that involves comparing the number of international visitors. 

Teach ngi  the Mathemat cali  Pract cesi  

1 Make Sense of Problems and Persevere in Solving Them, 

4 M odel with Mathematics Students will be presented with 

a task. They will first seek to understand the task, and then 

determine possible entry points to solving it. As students come up 

with their own strategies, they may propose mathematical models 

to aid them. As they work to solve the problem, encourage them 

to evaluate their model and/or progress, and change directions, 

if necessary. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others As students respond to the Write About It! prompt, 

have them make sure their argument uses correct mathematical 

reasoning. If you choose to have them share their responses with 

others, encourage the listeners to ask clarifying questions to verify 

that the reasoning is correct. 

MPMP

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

the task, or have a volunteer read it aloud. Then allow students the time 

to mak e sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them 

on a particular strategy, encourage them to use their own strategies to 

solve the problem and to evaluate their progress along the way. They 

may or may not find that they need to change direction or try out several 

strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustration, or disengagement, intervene to encourage 

them to think of alternate approaches to the problem. Some sample 

questions are shown. 

• What does percent of change mean? 

• How are the number of visitors represented in the table? 

• Do you think the percent of change for any country is negative? 

Why or why not? 

Wr tei  About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

Interactive Presentation 

Apply, Travel 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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3 REFLECT AND PRACTICE 8.EE.A.3, 8.EE.A.4 

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Essent ali  Quest oni  Follow-Up 

Why are exponents useful when working with very large or very 

small numbers ? 

In this lesson, students learned how to write very large or very small 

numbers using scientific notation. Encourage them to brainstorm two 

real-world situations in which someone would need to use scientific 

notation to describe a very large number and a very small number. For 

example, an astronomer might use scientific notation when discussing 

the speed of light, or a scientist might use scientific notation when 

describing a molecule. 

Exit Ticket 

Refer to the Exit Ticket slide. A powerful microscope is used to measure 

the diameter of a specific red blood cell. The diameter is 

0.000006834 meter. Express this measurement in scientific notation. 
–66.834 × 10 meter 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks,

THEN assign: 

• Practice, Exercises 7–13 odd, 14–16 

• Scientific Notation 

BL 

IF students score 66–89% on the Checks, 

THEN assign: 

• Practice, Exercises 1–9, 11, 13, 14 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1–7 

• Exponents and Order of Operations, Negative Exponents 

OL 

IF students score 65% or below on the Checks, 

THEN assign: 

• Remediation: Review Resources 

• Take Another Look 

• Exponents and Order of Operations, Negative Exponents 

AL 
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8.EE.A.3, 8.EE.A.4 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive Student 

Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Ass gnmentsi  

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T op ci  Exerc sesi  

1 write large and small numbers written in scientific

notation in standard form 

1, 2 

1 write numbers written in scientific notation generated

by technology in standard form 

3, 4 

1 write large and small numbers written in standard form

in scientific notation 

5, 6 

2 choose the appropriate units for measurements of

large and small quantities 

7 

2 estimate quantities using scientific notation 8, 9 

2 extend concepts learned in class to apply them in new

contexts 

10 

3 solve application problems involving scientific notation 11, 12 

3 higher-order and critical thinking skills 13–16 

Common  M sconcept oni i  

Some students may incorrectly write a number in scientific notation 

in standard form by moving the decimal point in the wrong direction. 

S tudents may think that when a number written in scientific notation has 

a negative exponent, the decimal point is moved to the right. In Exercise 

2, students may write their answer as 14,900,000. Encourage them 

to reason about place value as they move the decimal point in either 

direction. Remind students that a negative sign on the exponent indicates 

moving the decimal to the left because a negative power of 10 as a factor 
–7 indicates the product of 1.49 and 10 will be less than 1.49. 
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3 REFLECT AND PRACTICE 8.EE.A.3, 8.EE.A.4 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teach ngi  the Mathemat cali  Pract cesi  

6 Attend to Precision In E xercise 14, students will attend to 

precision when converting the scientific notation to standard form 

and determining the appropriate unit of measurement to use. 

Students should recognize that 2,700 seconds is not a common 

way that we express time. Encourage students to convert the time 

to a measurement that is more appropriate. 

3 Construct Viable Arguments and Critique the Reasoning of 

Others In Exercise 15, students will explain the student’s mistake 

and correct it. Encourage students to determine the error and 

explain how they could fix it. 

MPMP

Collaborat vei  Pract cei  

Have students work in pairs or small groups to complete the following 

e xercises. 

Solve the problem another way. 

Use with Exercises 11–12 Have students work in groups of 3–4. After 

completing Exercise 11, have one student from each group rotate to form 

a different group of students. Each student should share the solution 

method they previously used to solve the problem. Have students 

compare and contrast the different methods for solving the problem, and 

determine if each method is a viable solution. If the solutions were the 

same, have them brainstorm another way to solve the problem. Have one 

group present two viable solution methods to the class, and explain why 

each method is a correct method. Repeat this process for Exercise 12. 

Listen and ask clarifying questions. 

Use with Exercises 15–16 Have students work in pairs. Have students 

individually read Exercise 15 and formulate their strategy to solve the 

problem. Assign one student as the coach. The other student should talk 

through their strategy, while the coach listens, asks clarifying questions, 

and offers encouragement and/or redirection. Have students switch roles 

to complete Exercise 16. 
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Lesson 4-6 

Compute with Scientific Notation 
8.EE.A.3, 8.EE.A.4 

LESSON GOAL 

Students will compute with numbers written in scientific notation. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Learn: Multiply and Divide with Scientific Notation 

Example 1: Multiply with Scientific Notation 

Example 2: Divide with Scientific Notation 

Learn: Add and Subtract with Scientific Notation 

Example 3: Add or Subtract with Scientific Notation 

Apply: Population 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress of the Checks after each example 

to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Take Another Look ● 

Extension: Raise a Number in Scientific 

Notation to a Power 
● ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 28 of the Language Development 

Handbook to help your students build 

mathematical language related to computation 

with scientific notation. 

ELL You can use the tips and suggestions on 

page T28 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 
45 min 1 day 

Focus 
Domain: Expressions and Equations 

Major Cluster(s): In this lesson, students address the major cluster 

8.E E.A by writing and evaluating expressions involving powers and 

exponents. 

Standards for Mathematical Content: 8.E E.A.3, 8.EE.A.4, Also 

addresses 8.EE.A.1 

Standards for Mathematical Practice: MP 1, MP2, MP3, MP4, MP6, 

MP7 

Coherence 

Vertical Alignment 

Prev ousi

Students used scientific notation to write large and small numbers. 

8.EE.A.3, 8.EE.A.4 

Now

Students compute with numbers written in scientific notation. 

8.EE.A.3, 8.EE.A.4 

Next

Students will learn about the real number system by studying rational and 

irrational numbers. 

8.NS.A.1, 8.NS.A.2, 8.EE.A.2 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students continue to expand 

their understanding of scientific notation by adding, subtracting, 

multiplying, and dividing numbers written in scientific notation and 

standard form. They come to understand that in order to perform the 

operations, they need to draw on their knowledge of place value and 

exponents. They build fluency with performing the operations, and 

apply that fluency to solve real-world problems. 

Mathematical Background 
When working with all operations in scientific notation, it is often helpful 

to write all of the numbers in the same form, scientific notation or 

standard form, before computing. 
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1 LAUNCH 8.EE.A.3, 8.EE.A.4 

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Use? 

Warm Up 

Prerequ s tei i  Sk llsi  

The Warm-Up exercises address the following prerequisite skills for 

this lesson: 

• expressing numbers in scientific notation (Exercises 1–4) 

• expressing numbers with any power of 10 (Exercise 5) 

Answers 

-41. 4.05 × 10 

4 2. 2.0483 × 10 

-63. 2.345 × 10 

5 4. 8.8814 × 10 

6 5. 0.001212 × 10 square miles 

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about the differences in volume 

between Lake Superior and the Pacific Ocean. 

Go Onl nei  to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer 

read aloud How can I meet these standards? and How can I use these 

practices?, and connect these to the standards. 

What Vocabulary Will You Use? 
Use the following question to engage students and facilitate a class 

discussion. 

Ask: 

• What is an example of a number written in scientific notation? 
–8Sample answer: 3.512 × 10 
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2 EXPLORE AND DEVELOP 8.EE.A.3, 8.EE.A.4 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Multiply and Divide with 
Scientific Notation 

Ob ect vej i  

Students will learn how to multiply and divide with numbers written in 

scientific notation. 

Go Onl nei  to find additional teaching notes. 

Example 1 Multiply with Scientific 
Notation 

Ob ect vej i  

Students will multiply numbers written in scientific notation. 

Quest onsi  for Mathemat cali  D scoursei  

SLIDE 2 

AL How can you write 1 billion in standard form? 1,000,000,000 

OL What number should the exponent be for 1 billion to be written as a 

power of 10? 9 

BL Why is it useful to write the number of acres in scientific notation? 

Sample answer: If both numbers are in scientific notation, the 

Product of Powers Property can be used to find the product. 

SLIDE 3 

AL What properties allow you to multiply the factors separately from 

the powers? Commutative and Associative Properties 

OL What is the result of multiplying the factors? Of multiplying the 
6 9 15 powers? 3.5 × 1 = 3.5, 10 × 10 = 10 

OL What property can you use to multiply the powers? What does it 

allow you to do? Product of Powers Property; It allows me to add 

the exponents since the bases are the same. 

BL A classmate states that the total number of ants in the rainforest 
15 is 4.5 × 10 . What mistake was likely made? Sample answer: The 

classmate likely added both of the exponents and the factors rather 

than multiplying the factors and adding the exponents. 

Go Onl nei  

• Find additional teaching notes, T eaching the Mathematical Practices, 

and the Talk About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 1, Multiply with Scientific Notation, Slide 3 of 5 

TYPE 

On Slide 2 of Example 1, students enter 

a the number of acres in scientific 

notation. 

CLICK 

On Slide 3 of Example 1, students move 

through the steps to multiply the 

numbers. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 8.EE.A.3, 8.EE.A.4 

Interactive Presentation 

Example 2, Divide with Scientific Notation, Slide 3 of 6 

TYPE 

On Slide 2, students enter the diameter of 

the ball in scientific notation. a 

CLICK 

On Slide 3, students move through the 

steps to divide with scientific notation. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Divide with Scientific 
Notation 

Ob ect vej i  

Students will divide numbers written in scientific notation. 

Quest onsi  for Mathemat cali  D scoursei  

SLIDE 2 

AL What operation should you use to find how many times greater the 

diameter of the ball is than the diameter of a neuron? division 

OL How can you write the diameter of the table tennis ball in scientific 
–2 notation? 4 × 10 meter 

BL One meter is equal to 100 centimeters. How could you write each 

diameter using centimeters? Explain. Sample answer: Multiply each 

diameter in meters by 100 to find the diameter in centimeters. The 
–6 2 –4 diameter of the neuron is (5 × 10 ) × 10 = 5 × 10 centimeter, 

and the diameter of the table tennis ball is 0.04 × 100 = 

4 centimeters. 

SLIDE 3 

AL Which quantity should be divided by the other? Divide the table 

tennis ball diameter by the diameter of the neuron. 

OL What is the result of dividing the two factors? Of dividing the two 
–2 

_ 4 _ 1 _ 0 ___ –2 – ( 6)– 4 powers? = 0.8 and 
5 –6 = 10 = 10 

10 

BL A classmate states that the diameter of the table tennis ball is 
–4 1.25 × 10 times greater than the diameter of the neuron. What 

mistake was likely made? Sample answer: The classmate likely 

divided the diameter of the neuron by the diameter of the ball 

instead of the other way around. 

SLIDE 4 

AL What values can the factor of a number written in scientific notation 

have? Sample answer: The factor must be between 1 and 10. 

OL Moving the decimal point one place to the right is equivalent to 

multiplying by what number? 10 

4 5 BL A classmate writes 0.8 × 10 in scientific notation as 8 × 10 . What 

mistake was likely made? Explain. Sample answer: The classmate 

multiplied 0.8 by 10 to get 8, but instead of reducing the e xponent 

of 10 by 1 to counteract the change, they added 1 to the exponent. 

Go Onl nei  

• Find additional teaching notes, Teaching the Mathematical Practices, 

and the Talk About It! questions to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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8.EE.A.3, 8.EE.A.4 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Add and Subtract with 

Scientific Notation 

Ob ect vej i  

Students will learn how to add and subtract with numbers written in 

scientific notation. 

Teach ngi  the Mathemat cali  Pract cesi  

2 Reason Abstractly and Quantitatively A s students discuss the 

Talk About It! question on Slide 3, encourage them to think about 

the structure of scientific notation and how it relates to place value 

when adding or subtracting numbers. 

6 Attend to Precision As students discuss the Talk About It! 

question on Slide 3, encourage them to clearly articulate that the 

Product of Powers Property can only be applied when multiplying 

expressions. 

MPMP

Go Onl nei  to find additional teaching notes. 

Talk About It! 
SLIDE 3 

Mathematical Discourse 

Explain why you cannot add the exponents on the powers of 10, when 

adding the expressions. Sample answer: I cannot add the exponents 

since I am adding the e xpressions. The Product of Powers Property can 

only be used when multiplying expressions. 

DIFFERENTIATE 

Reteaching Activity AL 

If your students are having a hard time remembering how to write 

numbers, written in scientific notation, with the same powers of 10, 

encourage them to make a flow chart like the following to use when 

determining how to move the decimal point and whether to increase 

or decrease the exponent. 

Do you need to increase the exponent? If so, move the decimal point 

to the left one space and increase the exponent by one. 

Do you need to decrease the exponent? If so, move the decimal point 

to the right one space and decrease the exponent by one. 

Have them practice by writing the following pairs of numbers in 

scientific notation with the same power of 10. 

7 5 5 5 1.04 × 10 , 8.62 × 10 Sample answer: 104 × 10 , 8.62 × 10 

2 5 2 2 5.234 × 10 , 5.234 × 10 Sample answer: 5.234 × 10 , 5234 × 10 

Interactive Presentation 

Learn, Add and Subtract with Scientific Notation, Slide 1 of 3 

DRAG & DROP 

On Slide 1, students drag the correct 

expression to show each number 

rewritten using the correct exponent. 
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2 EXPLORE AND DEVELOP 8.EE.A.3, 8.EE.A.4 

Interactive Presentation 

Example 3, Add or Subtract with Scientific Notation, Slide 2 of 4 

CLICK

On Slide 2, students move through the 

steps to subtract expressions written in 

scientific notation. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Add or Subtract with 
Scientific Notation 

Ob ect vej i  

Students will add and subtract numbers written in scientific notation. 

Teach ngi  the Mathemat cali  Pract cesi  

2 Reason Abstractly and Quantitatively A s students discuss the 

Talk About It! question on Slide 3, encourage them to think about 

the different ways that a number can be written using powers of 10 

or standard form. 

6 Attend to Precision Students should be able to use precision in 

rewriting one of the numbers so that both expressions have the 

same power of 10, in order to be able to subtract the expressions. 

7 Look for and Make Use of Structure Encourage students to 

analyze the structure of each expression, noting that the exponents 

on the powers of 10 are different. 

MPMP

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 2 

AL What must be true about the powers of 10 before you can add or

subtract two numbers in scientific notation? Sample answer: The 

powers of 10 must have equivalent e xponents. 

OL How can you rewrite one of the numbers so that they have the

same power of 10? Explain. Sample answer: The number 
9 8 1.45 × 10 can be rewritten as 14.5 × 10 , so that each number has 

the same power of 10. 

9 BL How could you write 1.45 × 10 and 258 so that they have the

same power of 10? Sample answer: You can write each number 
2 9 2 2 using 10 . 1.45 × 10 = 14,500,000 × 10 and 258 = 2.58 × 10 

Go Onl nei  

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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8.EE.A.3, 8.EE.A.4 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Population 

Ob ect vej i  

Students will come up with their own strategy to solve an application 

problem that involves comparing populations. 

Teach ngi  the Mathemat cali  Pract cesi  

1 Make Sense of Problems and Persevere in Solving Them, 

4 M odel with Mathematics Students will be presented with 

a task. They will first seek to understand the task, and then 

determine possible entry points to solving it. As students come up 

with their own strategies, they may propose mathematical models 

to aid them. As they work to solve the problem, encourage them 

to evaluate their model and/or progress, and change directions, 

if necessary. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others As students respond to the Write About It! prompt, 

have them make sure their argument uses correct mathematical 

reasoning. If you choose to have them share their responses with 

others, encourage the listeners to ask clarifying questions to verify 

that the reasoning is correct. 

MPMP

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

the task, or have a volunteer read it aloud. Then allow students the time 

to mak e sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them 

on a particular strategy, encourage them to use their own strategies to 

solve the problem and to evaluate their progress along the way. They 

may or may not find that they need to change direction or try out several 

strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustration, or disengagement, intervene to encourage 

them to think of alternate approaches to the problem. Some sample 

questions are shown. 

• How are the populations represented? 

• What is a reasonable estimate for the world population? 

• How can you use the Laws of Exponents to help solve the problem? 

Wr tei  About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

Interactive Presentation 

Apply, Population 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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3 REFLECT AND PRACTICE 8.EE.A.3, 8.EE.A.4 

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Essent ali  Quest oni  Follow-Up 

Why are exponents useful when working with very large or very 

small numbers ? 

In this lesson, students learned how to perform the four operations with 

numbers written in scientific notation. Encourage them to work with a 

partner to compare and contrast evaluating an expression like 

0.000025 · 3,560,000 by first multiplying the two numbers in standard 

form, and then multiplying them using scientific notation. Have them state 

which method they prefer and explain why they chose that method. 

Exit Ticket 

Refer to the Exit Ticket slide. About how many times larger is the 

Pacific Ocean than Lake Superior? Write a mathematical argument 

that can be used to defend your solution. about 54,000 times; Sample 
8 _ 6 _ .6 _ _ ×_ _ 10 __ 4 answer: 4 ≈ 5.4 × 10

1.22 10×  

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, 

THEN assign: 

• Practice, Exercises 5, 7, 9–12 

• Extension: Raise a Number in Scientific Notation to a Power 

• Scientific Notation 

BL 

IF students score 66–89% on the Checks, 

THEN assign: 

• Practice, Exercises 1–4, 7, 9, 11 

• Extension: Raise a Number in Scientific Notation to a Power 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1–3 

• Scientific Notation 

OL 

IF students score 65% or below on the Checks, 

THEN assign: 

• Remediation: Review Resources 

• Take Another Look 

• Scientific Notation 

AL 
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8.EE.A.3, 8.EE.A.4 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive 

Student Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, 

as well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Ass gnmentsi  

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T op ci  Exerc sesi  

1 multiply numbers written in scientific notation 1 

1 divide numbers written in scientific notation 2 

1 add and subtract numbers written in scientific notation 3, 4 

2 extend concepts learned in class to apply them in new

contexts 

5, 6 

3 solve application problems involving computations

with scientific notation 

7, 8 

3 higher-order and critical thinking skills 9–12 

Common M sconcept oni i  

Some students may incorrectly add or subtract with scientific notation. 

R emind students that in order to add numbers expressed in scientific 

notation, they must write each number with the same power of 10 before 

applying the Distributive Property and adding or subtracting the decimals. 

Encourage students to think about the powers of 10 indicating whether 

or not they can combine like terms. Have them view expressions with the 

same power of 10 as like terms. For example, in Exercise 3, they cannot 

add 1.28 and 1.13 because the powers of 10 are not the same. 
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3 REFLECT AND PRACTICE 8.EE.A.3, 8.EE.A.4 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teach ngi  the Mathemat cali  Pract cesi  

1 Make Sense of Problems and Persevere in Solving Them In 

E xercise 10, students will analyze the problem to determine what 

is being asked. They then can plan a strategy that can be 

implemented to find how many days it would take to fill the pool. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others In Exercise 11, students will find the mistake in the 

problem and correct it. Encourage students to determine the error 

and explain how they could fix it. 

6 Attend to Precision In Exercise 12, students will use precision 

when dividing 1 googol kilograms by the mass of Earth to 

determine how many Earths are needed to have a total mass of 

1 googol kilograms. 

MPMP

Collaborat vei  Pract cei  

Have students work in pairs or small groups to complete the following 

e xercises. 

Make sense of the problem. 

Use with Exercise 8 Have students work together to prepare a brief 

demonstration that illustrates why this problem may require multiple 

steps to solve. For example, before they can find the total amount the 

bank’s vault held at the end of the day, they must first represent the 

amounts in the same form, either scientific notation or standard form. 

Have each pair or group of students present their response to the class. 

Solve the problem another way. 

Use with Exercise 12 Have students work in groups of 3–4. After 

completing Exercise 12, have one student from each group rotate to form 

a different group of students. Each student should share the solution 

method they previously used to solve the problem. Have students 

compare and contrast the different methods for solving the problem, and 

determine if each method is a viable solution. If the solutions were the 

same, have them brainstorm another way to solve the problem. Have one 

group present two viable solution methods to the class, and explain why 

each method is a correct method. 
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Module 4 • Exponents and Scientific Notation 

Review 

ELL A completed Foldable for this module should include descriptions and 

examples of the Laws of Exponents. Have students share their completed 

Foldables with a partner, comparing the similarities and differences in the 

examples recorded. Students can use their completed Foldables to study 

for the module assessment. 

Rate Yourself! 

Have students return to the Module Opener to rate their understanding 

of the concepts presented in this module. They should see that their 

knowledge and skills have increased. After completing the chart, have them 

respond to the prompts in their Interactive Student Edition and share their 

responses with a partner. 

Rev ewi  and Assessment Opt onsi  

The following online review and assessment resources are available for you 

to assign to your students. These resources include technology-enhanced 

questions that are auto-scored, as well as essay questions. 

Rev ewi  R esources 

Vocabulary Activity 

Module R eview 

Assessment Resources 

Put It All Together 1: Lessons 4-2 and 4-3 

Put It All T ogether 2: Lessons 4-2 through 4-4 

Vocabulary Test 

AL Module Test Form B 

OL Module Test Form A 

BL Module Test Form C 

Performance Task* 

*The module-level performance task is available online as a printable and editable 

document. A scoring rubric is included. 

LearnSmart Use LearnSmart as part of your test preparation plan to 

measure student topic retention. You can create a student assignment in 

LearnSmart for additional practice with these topics for Expressions and 

Equations. 

• Apply Properties of Integer Exponents 

• Represent and Evaluate Expressions with Very Large and Very Small 

Numbers 

• Perform Operations with Numbers Written in Scientific Notation 
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Essent ali  Quest oni  

ELL Have students complete the graphic organizer to organize their 

thoughts related to the Essential Question. You may wish to have students 

work in pairs or groups to answer the Essential Question, or facilitate a 

whole class discussion. You may wish to have students watch the Launch 

the Module video again in which the module Essential Question was first 

presented. 

Why are exponents useful when working with very large or very 

small numbers? See students’ graphic organizers. 
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Test Pract cei  

You can use these pages to help your students review module content 

and prepare for online assessments. Exercises 1–14 mirror the types of 

questions your students will see on the online assessments. 

Quest oni  Type Descr pt oni i Exerc se(s)i  

Multiple Choice Students select one correct answer. 1, 9, 12 

Multiselect Multiple answers may be correct.

Students must select all correct 

answers. 

6 

Equation Editor Students use an online equation 

editor to construct their response, 

often using math notation and 

symbols. 

2, 10, 14 

Table Item Students complete a table. 5, 8 

Open Response Students construct their own

response in the area provided. 

3, 4, 7, 11, 13 

To ensure that students understand the standards, check students’ 

success on individual exercises. 

Standard(s) Lesson(s) Exerc se(s)i  

Foundational for 8.EE.A.1 4-1 1, 2 

8.EE.A. 1 4-2, 4-3, 4-4 
3, 4, 5, 6, 7, 

8, 9 

8.EE.A.3 4-5, 4-6 10, 11 

8.EE.A.4 4-5, 4-6 12, 13, 14 

Module 4 • Exponents and Scientific Notation 283

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page0435.xhtml


284 Module 4 • Exponents and Scientific Notation

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page0436.xhtml


Module 5 

Real Numbers 

Module Goal

Learn about the real number system by identifying, calculating, and 

estimating irrational numbers and comparing them to rational numbers. 

Focus 

Domain: The Number System 

Major Cluster(s): 8.EE.A W ork with radicals and integer exponents. 

Supporting Cluster(s): 8.NS.A K now that there are numbers that are 

not rational, and approximate them by rational numbers. 

Standards for Mathematical Content: 

8.NS.A.1 K now that numbers that are not rational are called irrational. 

Understand informally that every number has a decimal expansion; for 

rational numbers show that the decimal expansion repeats eventually, 

and convert a decimal expansion which repeats eventually into a rational 

number. 

8.NS.A.2 Use rational approximations of irrational numbers to compare 

the size of irrational numbers, locate them approximately on a number 
2 line diagram, and estimate the value of expressions (e.g., π ). 

Also addresses 8.EE.A.2. 

Standards for Mathematical Practice: MP1, MP2, MP3, MP4, MP5, MP6, 

MP7 , MP8 

Be Sure to Cover 

Students need to have a thorough understanding of the prerequisite skills 

required for this module. 

• write equivalent forms of fractions, decimals, and percents 

• find powers 

Use the Module Pretest to diagnose readiness. You may wish to spend 

more time on the Warm Up for each lesson to fully review these concepts. 

Coherence 

Vertical Alignment 

Previous

Students studied the set of rational numbers. 

6.NS.C.6, 7.NS.A.2.D 

Now

Students learn about the real number system by identifying, calculating, and 

estimating irrational numbers and comparing them to rational numbers. 

8.NS.A.1, 8.NS.A.2, 8.EE.A.2 

Next

Students will study and use the properties of rational and irrational numbers. 

HS.RN.B.3 

R gori  

The Three Pillars of Rigor 

In this module, students draw on their knowledge of the set of rational 

numbers to develop understanding of the set of real numbers. They 

use this understanding to build fluency with determining if numbers are 

rational or irrational, finding roots of perfect squares and cubes, and 

estimating roots of numbers. They apply their fluency to solve multi-step 

real-world problems. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

EXPLORE LEARN EXAMPLE & PRACTICE 

Suggested Pac ngi  

Lesson Standards 45-m ni  classes 90-m ni  classes 

Module Pretest and Launch the Module Video 1 0.5 

5-1 Roots 8.EE.A.2 2 1 

5-2 Real Numbers 8.NS.A.1, 8.EE.A.2 1 0.5 

Put It All Together 1: Lessons 5-1 and 5-2 0.5 0.25 

5-3 Estimate Irrational Numbers 8.NS.A.2, Also addresses 8.EE.A.2 2 1 

5-4 Compare and Order Real Numbers 8.NS.A.1, 8.NS.A.2 1 0.5 

Put It All Together 2: L essons 5-3 and 5-4 0.5 0.25 

Module Review 1 0.5 

Module Assessment 1 0.5 

Total Days 10 5 
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CHERYL TOBEY 

MATH 
PROBES 

Formative Assessment Math Probe 

Compare Square and Cube Roots 

Analyze the Probe 
Review the probe prior to assigning it to your students. 

In this probe, students use what they know about square and cube roots to compare pairs of 

values. 

Targeted Concept Understand the difference between square roots and cube roots, and what 

it means to compare their values. 

Targeted Misconceptions 

• Students may think that the index (number outside the radical sign) is the divisor of the 

radicand (number inside the radical sign). 

• Students may confuse square root with cube root, and find square roots for cube root 

expressions. 

• Students may not use benchmark numbers (perfect squares and cubes) to estimate the value 

of a square root and cube root and therefore have difficulty comparing the two values. 

Assign the probe after Lesson 4. 

Correct Answers: 

1. >; 2. <; 3. >; 4. = 

Collect and Assess Student Answers 

If the student selects…. Then the student likely… 

1. < 

2. = 

3. > 

4. < 

assumes the index is the divisor of the radicand and divides the radicand by the 

index. 

Example: For item 4, the student incorrectly compares 25 ÷ 2 to 125 ÷ 3. 

1. < 

2. > 

3. > 

4. < 

Note that Item 3 is 

the correct answer. 

Check the students’ 

explanations for 

misconceptions. 

Various other

incorrect responses 

misinterprets cube root as square root. 

Example: For item 1, the student estimates the square root of 17 and the square root 

of 28, and then compares. 

uses an incorrect method for determining the values of the roots. 

Take Action 
After the Probe Design a plan to address any possible misconceptions. You may wish to assign and/or 

revisit the following resources. 

• Exponents, Polynomials, and Radicals 

• Lesson 1, Examples 1–8; Lesson 3, Examples 1–4; Lesson 4, Examples 1–4 

Revisit the probe at the end of the module to be sure your students no longer carry these misconceptions. 
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The Ignite! activities, created by Dr. Raj Shah, cultivate curiosity and 

engage and challenge students. Use these open-ended, collaborative 

activities, located online in the module Launch section, to encourage your 

students to develop a growth mindset towards mathematics and problem 

solving. Use the teacher notes for implementation suggestions and 

support for encouraging productive struggle. 

Essential Question 

At the end of this module, students will complete a graphic organizer to 

help them answer the Essential Question. 

Why do we class fyi  numbers? See students’ graphic organizers. 

What Will You Learn? 

Prior to beginning this module, have your students rate their knowledge 

of each item listed. At the end of the module, you will be reminded to 

have your students return to these pages to rate their knowledge again. 

They should see that their knowledge and skills have increased. 

Foldables are three-dimensional graphic organizers that help students 

create study guides for each module. 

Step 1 Have students locate the module Foldable at the back of the 

Interactive Student Edition. They should follow the cutting and assembly 

instructions at the top of the page. 

Step 2 Have students attach their Foldable to the first page of the 

Module Review, by matching up the tabs. Dotted tabs indicate where to 

place the Foldable. Striped tabs indicate where to tape the Foldable. 

When to Use It Students add information to their Foldables as they 

complete selected lessons. Once they’ve completed their Foldable, they 

can use it to help them study for the module assessment. 

Launch the Module 

The Launch the Module video uses the topics of grocery shopping, filling 

a gas tank, recipes, temperature, and circumference to introduce the idea 

of classifying numbers. Use the video to engage students before starting 

the module. 

Pause and Reflect 

Encourage your students to engage in the habit of reflection. As they 

progress through the module, they will be encouraged to pause and think 

about what they just learned. These moments of reflection are indicated 

by the Pause and Reflect questions that appear in the Interactive Student 

Edition. You may wish to have your students share their responses with a 

partner or use these questions to facilitate a whole-class discussion. 

Interactive Presentation 
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What Vocabulary W lli  You Learn? 

ELL As you proceed through the module, introduce each vocabulary 

term using the following routine. 

Define A square root of a number is one of its two equal factors. 

Example The square root of 9 is 3 because 3 ∙ 3 = 9. 

Ask What is the square root of 81? 

Are You Ready? 

Students may need to review the following prerequisite skills to succeed 

in this module. 

• dividing whole numbers 

• solving one-step equations 

• computing with powers, square roots, and cube roots 

• identifying rational number sets (natural, whole, integers) 

• graphing on a number line 

• writing numbers in decimal notation 

ALEKS is an adaptive, personalized learning environment that identifies 

precisely what each student knows and is ready to learn, ensuring 

student success at all levels. 

You can use the ALEKS pie report to see which students know the 

concepts in the Exponents, Polynomials, and Radicals topic – who is 

ready to learn these concepts and who isn’t quite ready to learn them 

yet – in order to adjust your instruction as appropriate. 

M ndseti  Matters 

Mistakes = Learning 

When anyone makes a mistake and goes on to learn from it, that person 

can actually build new connections in his or her brain as he or she 

determines a new path or process that can be used toward a solution to 

the problem. 

How Can I Apply It? 

Have students complete the Checks after each Example, either digitally 

or in their Interactive S tudent Edition, as a form of student-centered 

formative assessment. Encourage them to analyze any mistakes they 

might have made and determine what they could do to self correct. 

ALEKS is a great tool not only to individualize learning for each student, 

but also to help students understand that making mistakes and trying 

new problems will help them to learn and grow long term. Have students 

keep track of their ALEKS Pie Chart to view their progress. 
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Lesson 5-1 

Roots 

8.EE.A.2 

LESSON GOAL 

Students will find square and cube roots. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Find Square Roots Using a Square Model 

Learn: Square Roots 

Examples 1-3: Find Positive, Negative, and Both Square Roots 

Example 4: Square Roots of Negative Numbers 

Learn: Use Square Roots to Solve Equations 

Example 5: Use Square Roots to Solve Equations 

Learn: Cube Roots 

Examples 6-7: Cube Roots of Positive and Negative Numbers 

Example 8: Use Cube Roots to Solve Equations 

Apply: Bulletin Boards 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of the Checks to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Take Another Look ● 

Extension: Extension Resources ● ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 29 of the Language Development 

Handbook to help your students build 

mathematical language related to square and 

cube roots. 

ELL You can use the tips and suggestions on 

page T29 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 1 day 
45 min 2 days 

Focus 
Domain: Expressions and Equations 

Major Cluster(s): In this lesson, students address the major cluster 

8.E E.A by finding square and cube roots. 

Standards for Mathematical Content: 8.E E.A.2 

Standards for Mathematical Practice: MP 1, MP2, MP3, MP4, MP5, 

MP6, MP7, MP8 

Coherence 

Vertical Alignment 

Prev ousi  

Students wrote and solved one-step equations. 

6.EE.B. 7 

Now

Students find square and cube roots. 

8.EE.A.2 

Next 

Students will identify and describe sets of numbers in the real number 

system. 

8.NS.A.1, 8.EE.A.2 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students draw on their 

knowledge of exponents to develop understanding of the roots of 

perfect squares and perfect cubes. They come to understand that a 

positive number has two possible square roots, but every number 

has only one cube root. They build fluency with finding the roots of 

perfect squares and cubes, and use them to solve equations. 

Mathematical Background 

Go onl nei  to find the mathematical background for the topics that 

are covered in this lesson. 
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1 LAUNCH 8.EE.A.2 

In teractive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Learn? 

Warm Up 

Prerequ s tei i  Sk llsi  

The Warm-Up exercises address the following prerequisite skills for 

this lesson: 

• computing with powers (Exercise 1) 

• finding factors (Exercise 2) 

• solving equations (Exercise 3) 

1–3. See W arm Up slide online for correct answers. 

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about the Great Pyramid of Giza and 

its base side lengths. 

Go Onl nei  to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer read 

aloud How can I meet this standard? and How can I use these practices?, 

and connect these to the standard. 

What Vocabulary Will You Learn? 
Use the following questions to engage students and facilitate a class 

discussion. Additional questions available online. 

Ask: 

• In what ways have you used the term cube before? Sample answer: 

when studying 3D shapes and e xponents 

• The term inverse comes from the L atin inversus, meaning to turn 

upside down or inside out. What might the inverse operation of 

addition be? Sample answer: subtraction because it is the opposite of 

addition 

• What does perfect mean ? What part of speech is it in the term perfect 

cube? Sample answer: ideal, or without flaw; It is an adjective. 

• What part of speech is the term perfect in perfect square? It is an 

adjective. 
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2 EXPLORE AND DEVELOP 8.EE.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Find Square Roots Using a Square 
Model 

Ob ect vej i  

Students will use Web Sketchpad to explore how to use square models to 

find square roots. 

Ideas for Use 

Recommended Use Present the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. P airs should discuss each of the Talk 

About It! questions. Monitor student progress during the activity. Upon 

completion of the Explore activity, have student volunteers share their 

responses to the Inquiry Question. 

What if my students don’t have devices? Y ou may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore is 

available online. You may choose to print the worksheet so that individu- 

als or pairs of students can use it to record their observations. 

Summary of Act v tyi i  

Students will be presented with squares, along with their areas and side 

lengths. Throughout this activity , students will be asked to identify the 

relationship between the side length of a square and its area, and how a 

square root can illustrate this relationship. 

Inqu ryi  Quest oni  

What does the square root of a number mean? Sample answer: The 

square root of a number is the value that gives that number when 

multiplied by itself . It is the inverse of squaring a number. 

Go Onl nei  to find additional teaching notes and sample answers 

for the T alk About It! questions. A sample response for the Talk About It! 

question on Slide 4 is shown. 

Talk About It! 
SLIDE 4 

Mathematical Discourse 

Does your conjecture about the relationship between the side length 

of the square and area of the square hold true for all of the given side 

lengths in the table? Explain. Sample answer: Yes, multiplying the side of 

the square by itself gives you the area of the square. 

(continued on ne xt page) 

Interactive Presentation 

Explore, Slide 1 of 7 

Explore, Slide 4 of 7 

WEB SKETCHPAD 

Throughout the Explore, students use Web Sketchpad to explore 

the relationship between the area of a square and its side length. 

TYPE 

On Slide 3, students enter the missing information in the table. 

a 
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2 EXPLORE AND DEVELOP 8.EE.A.2 

Interactive Presentation 

Explore, Slide 6 of 7 

TYPE

On Slide 6, students complete a table of the square roots of 

perfect squares. a

TYPE

On Slide 7, students respond to the Inquiry Question and can view 

a a sample answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Find Square Roots Using a Square 
Model (continued) 

Teach ngi  the Mathemat cali  Pract cesi  

5 Use Appropriate Tools Strategically Enc ourage students to 

use the Web Sketchpad virtual dot paper to help them gain 

insight into the meaning of square roots. 

8 Look for and Express Regularity in Repeated Reasoning 

Students should think about the patterns they observed 

throughout the Explore to make a generalization as to what it 

means to find the square root of a number. 

MPMP

Go Onl nei  to find additional teaching notes and sample answers 

for the Talk About It! questions. A sample response for the Talk About It! 

question on Slide 6 is shown. 

Talk About It! 
SLIDE 6 

Mathematical Discourse 

Explain your method for finding the square root of the numbers in the 

table. Sample answer: I found the value, when multiplied by itself, was 

the given number . 
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8.EE.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Square Roots 

Ob ect vej i  

Students will understand what it means for a number to be a square root, 

and what it means for a number to be a perfect square. 

Teach ngi  the Mathemat cali  Pract cesi  

2 Reason Abstractly and Quantitatively W hile discussing the 

Talk About It! question on Slide 2, encourage students to make 

sense of the meanings of the terms perfect square and square 

root, and understand why some numbers are not perfect squares. 

6 Attend to Precision While discussing the Talk About It! question 

on Slide 4, encourage students to use precise mathematical 

notation when representing the square root of 16 in different ways. 

MPMP

Teach ngi  Notes 
SLIDE 1 

Students will select the flashcards to learn about square roots using 

words, symbols, and an example. 

Talk About It! 
SLIDE 2 

Mathematical Discourse 

Why do you think the term perfect square uses the adjective perfect? 

What are some numbers that aren’t perfect squares? Explain why. 

Sample answer: because the square root of a perfect square is a whole 

number; 5, 12, and 30 are not perfect squares, because their square 

roots are not whole numbers. 

(continued on next page) 

Interactive Presentation 

Learn, Square Roots, Slide 1 of 4 

FLASHCARDS 

On Slide 1, students use Flashcards to 

view multiple representations of square 

roots. 

TYPE 

On Slide 2, students complete the table to 

find the perfect squares. a 

CLICK 

On Slide 3, students select the buttons to 

see an example of a positive and negative 

square root. 
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2 EXPLORE AND DEVELOP 8.EE.A.2 

Interactive Presentation 

Example 1, Find Positive Square Roots, Slide 2 of 3 

CLICK 

On Slide 2, students select the factors 

of 64. 

TYPE 

On Slide 2, students enter the value 

of the square root. a 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Square Roots (continued) 

Teach ngi  Notes 
SLIDE 3 

Students will learn about positive and negative square roots and that 

the radical sign is used to indicate the principal, or positive, square root 

of a number. 

Talk About It! 
SLIDE 4 

Mathematical Discourse 

In how many different ways can you represent and describe the square ___ ___ 
root of 16? Sample answer: 4, -4, √ 16, - √ 16

Example 1 Find Positive Square Roots 

Ob ect vej i  

Students will find the positive square root of a number. 

Teach ngi  the Mathemat cali  Pract cesi  

7 Look for and Make Use of Structure Enc ourage students to 

pause and consider the meaning of the radical sign. Students 

should be able to interpret the radical sign as the principal 

(positive) square root. 

MPMP

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 2 

AL Of the factors of 64, which one is the square root of 64? Explain 

why. 8; It is the only factor that when multiplied by itself, yields a 

product of 64. 

OL The square root of 64 is an integer. What does this mean 

about 64? 64 is a perfect square. 

BL Is –8 also a solution to this problem? Explain. no; Sample answer: 

The radical sign indicated that we were to find the principal 

square root, which is the positive square root. 

Go Onl nei  

• Find additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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8.EE.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Find Both Square Roots 

Ob ect vej i  

Students will find the positive and negative square root of a number. 

Quest onsi  for Mathemat cali  D scoursei  

SLIDE 2 

AL What number, multiplied by itself, equals 121? 11 

OL How do you know that you are finding both the positive and 

negative square roots of 121? The ± in front of the radical sign 

indicates both positive and negative square roots. 

BL If you were asked to find the square root of 2.25, what whole 

number would you find the square root of first? 225 

SLIDE 3 

AL Why is the placement of the decimal point important when 

indicating the square root? Sample answer: 11 • 11 = 121; This is 

much greater than 1.21, so the decimal point should be placed 

differently to indicate the square root of 1.21. 

OL Can you eliminate 0.11 or 1.1 as the square root of 1.21 just by 

considering the sizes of the numbers? Explain. Y es; Sample 

answer: Squaring 0 .11 gives a number less than 1, so it cannot be 

the square root of 1.21. 

BL Find the square root of 0.0121. Explain your  method. 0.11; Sample 

answer: Find the square root of 121, and place the decimal point 

appropriately in the root in order for the product to be 0 .0121. 

Example 3 Find Negative Square Roots 

Ob ect vej i  

Students will find the negative square root of a number. 

Quest onsi  for Mathemat cali  D scoursei  

SLIDE 1 

___ 
AL What is the square root of 25? the square root of 36? √ 25 = 5,

___ 

√ 36 = 6
____ ___ 

_ 25 _ √ 25
OL How can you write − using two separate radical signs? - ___ √ 36 

____ √ 36____ 
BL Consider the expression √ 0.81. How can you write √ 0.81 as the 

square root of a fraction _ w _ h _ e _ re the numerator and denominator are 
_ 81 

both perfect squares? √ 100 

Go Onl nei  

• Find additional teaching notes and Teaching the Mathematical 

Practices. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 3, Find Negative Square Roots, Slide 1 of 2 

TYPE 

On Slide 1 of Example 3, students enter 

the value of the square root. a 

CHECK 

Students complete the Check exercises 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 8.EE.A.2 

Interactive Presentation 

Example 4, Square Roots of Negative Numbers, Slide 2 of 4 

CLICK

On Slide 2, students select the phrase 

that best explains why there is no rational 

number square root of -16.

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 4 Square Roots of Negative 
Numbers 

Ob ect vej i  

Students will determine that there is no rational number square root of 

negative numbers. 

Teach ngi  the Mathemat cali  Pract cesi  

2 Reason Abstractly and Quantitatively S tudents should be 

able to reason that there is no rational number that when multiplied 

by itself, equals a negative number. 

6 Attend to Precision While discussing the Talk About It! 

question on Slide 3, encourage students to use clear and precise 

mathematical language to explain the differences in the two 

notations. They should be able to understand and explain the 

difference between the phrases the square root of negative 

sixteen and the negative square root of sixteen. 

7 Look for and Make Use of Structure Encourage students to 

pause and consider the meaning of the negative sign and how its 

placement inside the radical sign indicates that there is no rational 

number solution. 

MPMP

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 2 

___ 
AL What is√ 16? 4 

OL Use examples to explain why there is no rational number, that
2 when multiplied by itself, equals -16? Sample answer: 4 = 16

2 and ( 4)-  = 16. There is no number that when squared yields a

product of –16. 

OL Use the rules for multiplying rational numbers to explain why

there is no rational number, that when multiplied by itself, equals 

a negative number. Sample answer: The product of two positive 

numbers is positive, and the product of two negative numbers is 

positive. In order for the product of two numbers to be negative, 

the numbers cannot have the same sign. 
____ 

_ −_ 1 _ 6 _ _ 4 
BL Find the value of .√ −25 5 

Go Onl nei  

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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8.EE.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Use Square Roots to Solve Equations 

Ob ect vej i  
2 Students will learn how to solve equations of the form x = p.

Go Onl nei  

• Find additional teaching notes and Teaching the Mathematical 

Practices. 

• Find sample answers for the Talk About It! questions. 

Example 5 Use Square Roots to Solve 
Equations 

Ob ect vej i  
2 Students will solve equations of the form x = p.

Teach ngi  the Mathemat cali  Pract cesi  

2 Reason Abstractly and Quantitatively W hile discussing the 

Talk About It! questions on Slide 3, encourage students to make 

sense of why both the negative and positive square roots must be 

considered solutions to the equation. 

7 Look for and Make Use of Structure Encourage students to 

analyze the structure of the equation and the relationship 
2 between the terms t and 169. Students should understand that by 

taking the square root of each side, they must consider both the 

positive and negative square root. 

MPMP

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 2 

AL What is the inverse operation of squaring a number?

taking the square root 
__ ____ 

2 OL Why isn’t the equation equivalent to√ t = √ 169? 

Sample answer: This would only include the positive square root 

of 169 . But the negative square root is also a solution. 

2 BL Can you solve t = −169? Explain. Sample answer: This equation

has no rational number solution, because there is no rational 
______ 

number equal to √ -169. 

Go Onl nei  

• Find additional teaching notes and the Talk About It! questions to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Learn, Use Square Roots to Solve Equations, Slide 1 of 3 

FLASHCARDS

On Slide 1 of the Learn, students use 

Flashcards to view how squares and 

square roots are related. 

CLICK

On Slide 2 of Example 5, students will move 

through the steps to solve the equation. 

They will also select the correct answer. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 8.EE.A.2 

Interactive Presentation 

Learn, Cube Roots, Slide 1 of 4 

FLASHCARDS 

On Slide 1, students use Flashcards to 

learn about cube roots. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Cube Roots 

Ob ect vej i  

Students will understand what it means for a number to be a cube root, 

and what it means for a number to be a perfect cube. 

Teach ngi  the Mathemat cali  Pract cesi  

6 Attend to Precision W hile discussing the Talk About It! 

question on Slide 4, encourage students to use clear and precise 

mathematical language, such as cube root, cube, factor, power, 

and/or exponent in their explanations. 

MPMP

Go Onl nei  to find additional teaching notes. 

T alk About It! 
SLIDE 4 

Mathematical Discourse 

Why do you think the term cube root has the term cube in it? 

Sample answer: The cube root of a number is one of its three equal 

factors, and the cube of a number is the number to the third power . 

DIFFERENTIATE 

Reteaching Activity AL 

If any of your students are having difficulty understanding the 

similarities and differences between square roots and cube roots of 

negative numbers, have them work with a partner to create a chart like 

the one below. Then have them use their understanding of operations 

with signed numbers to explain why each of the following statements 

makes sense. 

Number Square Cube 

-3 9 -27

-2 4 -8

-1 1 -1

0 0 0 

1 1 1 

2 4 8 

3 9 27 

The square of any number is always positive, regardless of whether 

the number is positive or negative. The product of two positive 

numbers is positive. The product of two negative numbers is positive. 

There is no rational number that is a square root of a negative number. 

Multiplying any two numbers with the same sign will always be 

positive, never negative. 

The cube of a positive number is positive, while the cube of a negative 

number is negative. The product of three positive numbers is positive. 

The product of three negative numbers is negative. 
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8.EE.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 6 Cube Roots of Positive 
Numbers 

Ob ect vej i  

Students will find the cube root of a positive number. 

Teach ngi  the Mathemat cali  Pract cesi  

7 Look for and Make Use of Structure Enc ourage students to 

analyze the structure of the expression, noting how the radical sign 

indicates a cube root (versus a square root). Students should pay 

attention to the positive sign inside the radical sign and what this 

indicates about the sign of the cube root. 

MPMP

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 1 

AL What number multiplied three times equals 125? 5 

OL Is the cube root of 125 positive or negative? Explain. positive; 
3 3 Sample answer: 5 = 125 and ( 5)−  = −125. Since the given 

number is 125, not −125, the cube root is positive. 
____ ____ 

3 

BL Is √ 125 less than or greater than √ 125? Explain. less than; Sample 

answer: The cube root of 125 is 5. The square root of 125 must be 
2 greater than 11 since 11 = 121. 

Example 7 Cube Roots of Negative 
Numbers 

Ob ect vej i  

Students will find the cube root of a negative number. 

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 2 

AL What number multiplied three times equals -27? -3 

OL Is the cube root of -27 positive or negative? Explain. negative; 
3 3 Sample answer: ( 3)-  = -27 and 3 = 27. Since the given 

number is -27, not 27, the cube root is negative. 

5 
_____ 

BL Explain how you could find √ -32. Sample answer: Find the 

number that when multiplied five times, equals −32. That 

number is −2. 

Go Onl nei  

• Find additional teaching notes, Teaching the Mathematical Practices, 

and the Talk About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 7, Cube Roots of Negative Numbers, Slide 2 of 4 

TYPE 

On Slide 2 of Example 7, students enter 

the value of the cube root. a 

CHECK 

Students complete the Check exercises 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 8.EE.A.2 

Interactive Presentation 

Example 8, Use Cube Roots to Solve Equations, Slide 1 of 2 

CLICK 

On Slide 1, students move through the 

steps to solve the equation. 

TYPE 

On Slide 1, students enter the correct a solution. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 8 Use Cube Roots to Solve 
Equations 

Ob ect vej i  
3 Students will solve equations of the form x = p. 

Teach ngi  the Mathemat cali  Pract cesi  

7 Look for and Make Use of Structure Enc ourage students to 

analyze the structure of the equation and the inverse relationship 

between cubing a number and taking the cube root of a number. 

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 1 

AL What does s represent? the side length of the container 

OL Why do we take the cube root of each side of the equation? 

To undo the operation of cubing the side length s, tak e the 

cube root. Cubing a number and taking the cube root are 

inverse operations. 

OL How can you check your answer? Sample answer: I can check 

_ 1 _ 125 
that the volume of a cube with side length 2 feet is cubic 

2 8 
3 _ 5 _ 125 

feet by finding = . (2 ) 8 

BL If the side length of the container was 2.5 feet, how would the 
3 original equation be altered? s = 15.625 

MPMP

Go Onl nei  

• Find additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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8.EE.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Bulletin Boards 

Ob ect vej i  

Students will come up with their own strategy to solve an application 

problem involving a bulletin board display . 

Teach ngi  the Mathemat cali  Pract cesi  

1 Make Sense of Problems and Persevere in Solving Them, 

4 M odel with Mathematics Students will be presented with 

a task. They will first seek to understand the task, and then 

determine possible entry points to solving it. As students come up 

with their own strategies, they may propose mathematical models 

to aid them. As they work to solve the problem, encourage them 

to evaluate their model and/or progress, and change directions, if 

necessary. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others As students respond to the Write About It! prompt, 

have them make sure their argument uses correct mathematical 

reasoning. If you choose to have them share their responses with 

others, encourage the listeners to ask clarifying questions to verify 

that the reasoning is correct. 

MPMP

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

the task, or have a volunteer read it aloud. Then allow students the time 

to mak e sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them 

on a particular strategy, encourage them to use their own strategies to 

solve the problem and to evaluate their progress along the way. They 

may or may not find that they need to change direction or try out several 

strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustration, or disengagement, intervene to encourage 

them to think of alternate approaches to the problem. Some sample 

questions are shown. 

• How can you find the area of one bulletin board? 

• What do you know about the lengths of the sides of a square? 

• How can you solve a problem involving perfect squares? 

Wr tei  About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

Interactive Presentation 

Apply, Bulletin Boards 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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3 REFLECT AND PRACTICE 8.EE.A.2

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Exit Ticket 

Refer to the Exit Ticket slide. Find the approximate length of each side 

of the square base in the actual Great Pyramid of Giza. Then find the 

length of each side of the square base in its replica. Write a mathematical 

argument that can be used to defend your solution. The length of each 

side of the square base in the actual Great Pyramid of Giza is about 750 

feet. The length of each side of the square base in its replica is 1.2 feet. 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, 

THEN assign: 

• Practice, Exercises 9, 11, 13 16–  
th • Extension: n Roots, Simplify Radicals 

• Square Roots and Irrational Numbers, Higher Roots and 

Nonlinear Equations 

BL 

IF students score 66 –89% on the Checks, 

THEN assign: 

• Practice, Exercises 1 8,–  11, 13, 16 
th • Extension: n Roots, Simplify Radicals 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1 –8 

• Square Roots and Irrational Numbers 

OL 

IF students score 65% or below on the Checks, 

THEN assign: 

• Remediation: Review Resources 

• Take Another Look 

• Square Roots and Irrational Numbers 

AL 

A
 b

 l e s t o
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 / A
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8.EE.A.2

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive Student 

Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Ass gnmentsi  

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T op ci  Exerc sesi  

1 determine the positive and negative square roots of

numbers 

1–4 

2 1 solve equations of the form x = p 5 

1 find the cube root of positive and negative numbers 6, 7 

3 2 solve equations of the form x = p 8 

2 extend concepts learned in class to apply them in new

contexts 

9, 10 

3 solve application problems involving square roots 11, 12 

3 higher-order and critical thinking skills 13–16 

Common M sconcept oni i  

Students often think that the square root of a number is equal to both 

the positive and  negative roots, because there are two unique roots 

associated with the radicand. T each students to use precise mathematical 

language to accurately identify which root they are referencing. The 

radical sign denotes the positive root. A negative sign before the radical 

sign denotes the negative root. 

Similarly, some students may place a negative sign inside of the square 

root to indicate the negative root of the radicand. Remind students that 

the definition of a square root is a value that can be multiplied by itself to 

produce the radicand. Demonstrate to students that there is not a number 

that, when multiplied by itself, will produce a negative number. Therefore, 

to indicate the negative root, the negative sign must be placed before the 

radical sign. 
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3 REFLECT AND PRACTICE 8.EE.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teach ngi  the Mathemat cali  Pract cesi  

3 Construct Viable Arguments and Critique the Reasoning of 

Ot hers In Exercise 13, students will reason why the square root 

of 8 is not a rational number but the cube root of 8 is a rational 

number. 

8 Look for and Express Regularity in Repeated Reasoning 

In Exercise 16, students will study the expressions and determine 

a rule for the pattern. Students should focus on a rule that is easily 

identifiable among all four expressions. 

Collaborat vei  Pract cei  

Have students work in pairs or small groups to complete the following 

e xercises. 

Create your own application problem. 

Use with Exercises 11–12 After completing the application problems, have 

students write their own real-world application problem that involves the 

concepts from this lesson. Have them trade their problems with a partner 

and solve them. Then have them check each other’s work, and discuss 

and resolve any differences. 

Be sure everyone understands. 

Use with Exercises 15–16 Have students work in groups of 3–4 to solve 

the problem in Exercise 15. Assign each student in the group a number. 

The entire group is responsible to ensure that every group member 

understands how to solve the problem. Group members should ask each 

other clarifying questions and check each other’s understanding. Call 

on a randomly numbered student from one group to share their group’s 

solution to the class. Repeat the process for Exercise 16. 

MPMP
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Lesson 5-2 

Real Numbers 

8.NS.A.1, 8.EE.A.2 

LESSON GOAL 

Students will identify and describe sets of numbers in the real 

number system. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Real Numbers 

Learn: Real Numbers 

Example 1: Identify Real Numbers 

Example 2: Classify Real Numbers 

Example 3: Classify Real Numbers 

Example 4: Classify Real Numbers 

Learn: Describe Sets of Real Numbers 

Example 5: Describe Sets of Real Numbers 

Example 6: Describe Sets of Real Numbers 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress of the Checks after each 

example to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Take Another Look ● 

Extension: Imaginary Numbers ● ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 30 of the Language Development 

Handbook to help your students build 

mathematical language related to the real 

number system. 

ELL You can use the tips and suggestions on 

page T30 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 
45 min 1 day 

Focus 
Domain: The Number System 

Major Cluster(s): In this lesson, students address the major cluster 

8.E E.A and the supporting cluster 8.NS.A by identifying and describing 

sets of numbers in the real number system. 

Standards for Mathematical Content: 8.NS. A.1, 8.EE.A.2 

Standards for Mathematical Practice: MP 2, MP3, MP5, MP6, MP7 

Coherence 

Vertical Alignment 

Prev ousi  

Students found square and cube roots. 

8.EE.A.2 

Now

Students identify and describe sets of numbers in the real number system. 

8.NS.A.1, 8.EE.A.2 

Next 

Students will estimate irrational numbers. 

8.NS.A.2 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students draw on their 

knowledge of the set of rational numbers to develop understanding 

of irrational numbers and the set of real numbers. They learn how 

the different sets of numbers (natural, whole, ...) are related, and that 

all numbers that can be graphed on a number line are real numbers. 

They build fluency with classifying numbers into different subsets of 

real numbers. 

Mathematical Background 
Go onl nei  to find the mathematical background for the topics that 

are covered in this lesson. 
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1 LAUNCH 8.NS.A.1, 8.EE.A.2 

Interactive Presentation 

Warm Up 

Launch the Lesson 

What Vocabulary Will You Learn? 

Warm Up 

Prerequ s tei i  Sk llsi  

The Warm-Up exercises address the following prerequisite skill for 

this lesson: 

• identifying rational number sets (natural numbers, whole numbers, 

integers) (Exercises 1–5) 

1–5. See W arm Up slide online for correct answers. 

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with real- 

world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about what it means for a number to 

be irrational. 

Go Onl nei  to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer 

read aloud How can I meet these standards? and How can I use these 

practices?, and connect these to the standards. 

What Vocabulary Will You Learn? 
Use the following questions to engage students and facilitate a class 

discussion. 

Ask: 

• The prefix counter- comes from the Latin term contra, which means 

against, or contrary to. What do you think a counterexample might be? 

Sample answer: A counterexample might be an example that is against, 

or contrary to , a certain argument. 

• The prefix ir- means not. What are some other words that begin with 

the prefix ir-? Mak e a prediction for what you think an irrational number 

might be. Sample answer: irresponsible, irreplaceable, irrevocable; An 

irrational number might be a number that is not rational. 

• Use the Internet or another source to look up the definition of real 

number in mathematics. Then give an e xample of a real number. 

Sample answer: A real number is a number that can be found on the 

number line, such as 2.5 or π. 
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2 EXPLORE AND DEVELOP 8.NS.A.1, 8.EE.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Real Numbers 

Ob ect vej i  

Students will use number lines to explore the set of real numbers. 

Ideas for Use 

Recommended Use Present the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. P airs should discuss each of the Talk 

About It! questions. Monitor student progress during the activity. Upon 

completion of the Explore activity, have student volunteers share their 

responses to the Inquiry Question. 

What if my students don’t have devices? Y ou may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of Act v tyi i  

Students will be presented with various rational and irrational numbers 

to classify or graph on a number line. Throughout this activity , students 

will use decimals to graph numbers on a number line and use decimal 

expansions to classify numbers as rational or irrational. 

Inqu ryi  Quest oni  

What different types of numbers can be found on the number line? 

Sample answer: Fractions, integers, square roots, and decimals, including 

those that terminate or repeat eventually and those that never repeat nor 

terminate, can be graphed on the number line. 

Go Onl nei  to find additional teaching notes and sample answers 

for the T alk About It! questions. A sample response for the Talk About It! 

question on Slide 2 is shown. 

Talk About It! 
SLIDE 2 

Mathematical Discourse ___ 

What method did you use to graph √ 25 on the number line? 
___ 

Sample answer: I first simplified the square root; √ 25 = 5.

(continued on next page) 

Interactive Presentation 

Explore, Slide 1 of 5 

Explore, Slide 2 of 5 

eTOOLS

Throughout the Explore, students use the Number Line eTool to 

graph a set of integers on a number line. 
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2 EXPLORE AND DEVELOP 8.NS.A.1, 8.EE.A.2 

Interactive Presentation 

Explore, Slide 4 of 5 

DRAG AND DROP 

On Slide 4, students drag to sort each number as to whether its 

decimal form repeats eventually or never repeats. 

TYPE 

On Slide 5, students respond to the Inquiry Question and can view 

a a sample answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Real Numbers (continued) 

Teach ngi  the Mathemat cali  Pract cesi  

5 Use Appropriate Tools Strategically S tudents will use the 

Number Line eTool to explore and examine real numbers. 

Go Onl nei  to find additional teaching notes and sample answers 

for the Talk About It! questions. Sample responses for the Talk About It! 

questions on Slide 4 are shown. 

Talk About It! 

SLIDE 4 

Mathematical Discourse 

Describe the numbers in the Decimals that Never Repeat nor Terminate 

bin. Sample answer: The decimals do not terminate nor repeat. Some are 

square roots of non-perfect squares. 

Do you think that the numbers in this bin can be graphed on the number 

line ? Why or why not? Sample answer: Yes; the approximate location of 

the numbers can be graphed on the number line. For e xample, since __ __ 

√ 2 ≈ 1.414213562…, then√ 2 can be graphed between 1 and 2 on the 

number line. 

MPMP
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8.NS.A.1, 8.EE.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Real Numbers 

Ob ect vej i  

Students will understand that the set of real numbers are numbers that 

can be found on the number line. 

Teach ngi  the Mathemat cali  Pract cesi  

6 Attend to Precision While discus sing the Talk About It! 

questions on Slide 3, encourage students to understand and 

be able to apply the definitions of rational and irrational numbers 

in order to explain why the given numbers are irrational. 

MPMP

Go Onl nei  to have students watch the animation on Slide 1. The 

animation illustrates real numbers. 

Teach ngi  Notes 
SLIDE 1 

Play the animation for the class. For each real number given, you may 

wish to pause the animation and ask students where that number is 

located on the number line, and how they determined that location. 

SLIDE 2 

Students will learn about irrational numbers and view a Venn diagram 

to learn about the classification of real numbers as rational numbers, 

irrational numbers, integers, whole numbers, and natural numbers. The 

set of real numbers includes both rational and irrational numbers. Have 

students select each button on the Venn diagram to include examples of 

each type of number. You may wish to have the class discuss the location 

of each type of number. 

(continued on next page) 

DIFFERENTIATE 

Enrichment Activity BL 

To further students’ understanding of the set of real numbers, have 

them generate two additional numbers that can be placed into each 

category on the Venn diagram. They should be prepared to defend 

why they placed their chosen numbers into each category. 

Interactive Presentation 

Learn, Real Numbers, Slide 2 of 3 

WATCH 

On Slide 1, students watch an animation to 

learn about the set of real numbers. 

CLICK 

On Slide 2, students select each button to 

view examples of real numbers. 
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2 EXPLORE AND DEVELOP 8.NS.A.1, 8.EE.A.2 

Interactive Presentation 

Example 1, Identify Real Numbers, Slide 2 of 4 

CLICK 

On Slide 2 of Example 1, students respond 

to a series of questions to determine if the 

number is rational or irrational. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Real Numbers (continued) 

Talk About It! 
SLIDE 3 

Mathematical Discourse 
__ 

What sets of numbers do the rational numbers include? Why is √ 2 an 

irrational number? π? natural numbers, whole numbers, and integers; 

Sample answer: 2 is not a perfect square. The square root of any number 
__ 

that is not a perfect square is irrational. So , √ 2 is an irrational number; 

Sample answer: The decimal approximation of π does not terminate nor 

repeat eventually, so it is an irrational number. 

Example 1 Identify Real Numbers 

Ob ect vej i  

Students will determine whether a number is rational or irrational. 

Teach ngi  the Mathemat cali  Pract cesi  

6 Attend to Precision Enc ourage students to use clear and 

precise mathematical language to classify the number −25 as 

rational or irrational. While discussing the Talk About It! question 

on Slide 3, encourage students to use the precise mathematical 

terminology when identifying the sets of numbers 

to which −25 belongs. 

MPMP

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 2 

AL Can you write -25 as the ratio of two integers? Explain. 

yes; Sample answer: Write -25 as the numerator , and 1 as the 

denominator. 

OL Are all integers rational numbers? Explain. yes; Sample answer: 

Every integer can be written as a fraction with a denominator of 1. 

BL Explain why -25 is not a whole number. The set of whole numbers 

includes zero and positive integers, not negative integers. 

Go Onl nei  

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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8.NS.A.1, 8.EE.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Classify Real Numbers 

Objective 

Students will identify the real number set(s) to which a decimal or fraction 

belongs. 

Teaching the Mathematical Practices 

7 Look for and Make Use of Structure W hile discussing the Talk 

About It! question on Slide 3, encourage students to analyze the 

structure of the decimal in order to write it another way, such as 

using bar notation. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL Explain whether the decimal terminates (repeats zeros) or repeats 

non-zero digits. The decimal repeats the non-zero digits 2 and 5. 

OL Explain why the number is rational, but not an integer. 
_ 2 _ 5 _ Sample answer: The number can be written as the fraction . It is 
99 

not an integer because the denominator of the fraction is not 1. 

BL A classmate states that any number with a repeating decimal is 

rational. Use reasoning to explain why this is correct. 

Sample answer: Any number with a repeating decimal can be 

written as a ratio of two integers. 

Go Online 

• Find additional teaching notes, Teaching the Mathematical Practices, 

and the Talk About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

DIFFERENTIATE 

Language Development Activity ELL 

Students may only select one real number set when a number belongs 

to more than one number set. Provide pairs of students with blank 

Venn diagrams, similar to the one shown on page 92. Give students 

the following numbers. Ask them to write each number inside its 

appropriate section. Then have them list the other sections in which 

that number is also located. They may have trouble seeing that a 

smaller section is a subset of a larger section. Have them classify 

each number by using the sentence structures below. Then have them 

generate 3-4 of their own numbers and trade with another pair of 

students to correctly classify each number. 

12 The number 12 is a natural number. All natural numbers are whole 

numbers, so 12 is also a whole number. All whole numbers are 

integers, so 12 is also an integer. All integers are rational numbers, 

so 12 is also a rational number. 

-4 The number -4 is an integer. All integers are rational numbers, 

so -4 is also a rational number. 

Interactive Presentation 

Example 2, Classify Real Numbers, Slide 2 of 4 

CLICK 

On Slide 2, students respond to a series 

of questions to classify the number. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 8.NS.A.1, 8.EE.A.2 

Interactive Presentation 

Example 3, Classify Real Numbers, Slide 2 of 3 

CLICK

On Slide 2, students respond to a series 

of questions to classify the number. 

TYPE

On Slide 2, students enter the correct 

value of the radical. a

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Classify Real Numbers 

Objective 

Students will identify the real number set(s) to which a square root of a 

perfect square belongs. 

Teaching the Mathematical Practices 

6 Attend to Precision S tudents should use the correct ___ 
terminology to name the number √ 36 as a natural number, a 

whole number, an integer, a rational number, and a real number. 

7 Look for and Make Use of Structure Encourage students to 

analyze the structure of the square root, noting that it can be 

simplified. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

___ 
AL Simplify √ 36. 6 

OL Identify all the sets of numbers to which 6 belongs.

natural numbers, whole numbers, integers, rational numbers, and 

real numbers 

OL Explain why any natural number is also a whole number, an integer,

a rational number, and a real number. Sample answer: The set of 

natural numbers is a subset of all of these other sets of numbers, so 

any natural number will also belong to these sets of numbers. 
___ ___ 

BL How would −√ 36 be classified differently? − √ 36 = -6, so it 

belongs to the set of integers, rational numbers, and real numbers. 

It is neither a whole nor a natural number. 

Go Online 

• Find additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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8.NS.A.1, 8.EE.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 4 Classify Real Numbers 

Objective 

Students will identify the real number set(s) to which an irrational number 

belongs. 

Teaching the Mathematical Practices 

6 Attend to Precision S tudents should use the correct 
__ 

terminology to name the number - √ 7 as an irrational number. 

7 Look for and Make Use of Structure Encourage students to 

analyze the structure of the square root, noting that it cannot be 

simplified. While discussing the Talk About It! question on Slide 3, 

encourage students to analyze the structure of the expression 
__ 

- √ 7 in order to determine why the number is irrational. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

__ 
AL Can you simplify -√ 7? no 

__ 
OL Is -√ 7 rational or irrational? irrational 

__ __ 
BL Would √ 7 be classified any differently than - √ 7? Explain. 

__ __ 
no; Sample answer: √ 7 and - √ 7 are both irrational because each 

number cannot be written as the ratio of two integers. 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 4, Classify Real Numbers, Slide 2 of 4 

CLICK

On Slide 2, students respond to a series 

of questions to classify the number. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

Lesson 5-2 • Real Numbers 303 

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page0465.xhtml


2 EXPLORE AND DEVELOP 8.NS.A.1, 8.EE.A.2 

Interactive Presentation 

Learn, Describe Sets of Real Numbers, Slide 2 of 2 

WATCH
On Slide 1, students watch the animation 

to see how a Venn diagram can be used 

to describe the relationship between sets 

of real numbers. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Describe Sets of Real Numbers 

Objective 

Students will learn how to describe the relationship between sets of real 

numbers. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively W hile discussing the 

Talk About It! question on Slide 2, encourage students to make 

sense of the sets of numbers and their relationships to one 

another that are shown in the Venn diagram. 

MPMP

Go Online 

• Find additional teaching notes. 

• Have students watch the animation on Slide 1. The animation illustrates 

sets of real numbers. 

Talk About It! 
SLIDE 2 

Mathematical Discourse 

Natural numbers are a subset of whole numbers. What other subsets 

of numbers are shown in the Venn diagram? Sample answer: Whole 

numbers are a subset of integers. Integers are a subset of rational 

numbers. R ational numbers and irrational numbers are subsets of real 

numbers. 

DIFFERENTIATE

Reteaching Activity AL 

If any of your students have difficulty in determining what subsets 

are, have students discuss the concept of subsets using a real-world 

example, such as the students in the classroom. Each of the following 

may be subsets of the larger set of students in the classroom – female 

students, male students, students wearing T-shirts, students wearing 

blue, left-handed students, etc. Have students generate other subsets 

that are possible. Then have them explain whether or not there is 

any overlap between the subsets. For example, are there any female 

students who are wearing blue T-shirts? 
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8.NS.A.1, 8.EE.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 5 Describe Sets of Real 
Numbers 

Object vei  

Students will describe the relationship between sets of real numbers. 

Teach ngi  the Mathemat cali  Pract cesi  

3 Construct Viable Arguments and Critique the Reasoning of 

Ot hers Students should be able to generate a counterexample 

supporting their claim. While discussing the Talk About It! question 

on Slide 4, encourage students to use mathematical reasoning to 

provide additional counterexamples showing the statement is false. 

MPMP

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 2 

AL How can you use the Venn diagram to determine whether there 

are rational numbers that are not integers? Sample answer: The 

oval representing integers is completely inside the rectangle 

representing rational numbers. There is space inside the 

rectangle representing rational numbers that is not inside the oval 

representing integers. 

OL Explain why it makes sense that every integer is a rational number, 

but not every rational number is an integer. Sample answer: Every 

integer can be written as the ratio/fraction of two integers, where 

the denominator is 1. There are some rational numbers that do not 

have denominators of 1, so those would not be integers. 

BL Do integers and irrational numbers belong to the same subset? 

Explain. yes; Sample answer: Both integers and irrational numbers 

are subsets of real numbers. 

SLIDE 3 

AL What is a counterexample? Sample answer: an example that is 

used to show that a statement is false 

OL What kind of number would every counterexample have to be, in 

this situation? a rational number that is not an integer 

OL Explain why 0.6 is a valid counterexample. It is a rational number, 

but not an integer. 

2 __ 4 _ 6 _ _ 2 _ 4 _ 6 _ BL Explain why cannot be used as a counterexample. = 123,
2 2 

so it is an integer. 

Go Onl nei  

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 5, Describe Sets of Real Numbers, Slide 2 of 5 

CLICK 

On Slide 2, students determine whether 

the statement is true or false. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 8.NS.A.1, 8.EE.A.2 

Interactive Presentation 

Example 6, Describe Sets of Real Numbers 

CLICK 

On Slide 1, students determine whether 

the statement is true or false. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 6 Describe Sets of Real Numbers 

Object vei  

Students will describe the relationship between sets of real numbers. 

Teach ngi  the Mathemat cali  Pract cesi  

2 Reason Abstractly and Quantitatively Enc ourage students to 

understand the relationship between the sets of rational numbers 

and real numbers in order to make a case for why the given 

statement is true. 

3 Construct Viable Arguments and Critique the Reasoning of 

Others Students should be able to explain their reasoning to 

support their claim. 

MPMP

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 1 

AL How are the sections in the Venn diagram representing irrational 

numbers and real numbers related? The section representing 

irrational numbers is included entirely within the section 

representing real numbers. 

OL Is the set of irrational numbers a subset of the real numbers? 

What does this mean? yes; Sample answer: If A is a subset of B, 

then every element of A is an element of B. This means that every 

irrational number is also a real number . 

BL Is the statement all real numbers are irrational numbers true? 

Explain. no; Sample answer: The number 4 is a counterexample 

because it is a real number and not an irrational number . 

Go Onl nei  

• Find additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Foldables 

Have students update their Foldables based on what they learned in this 

lesson. For this lesson, students could write about irrational numbers. 

You may wish to have students share their Foldables with a partner to 

compare the information they recorded. 

Essent ali  Quest oni  Follow-Up 

Why do we classify numbers? 

In this lesson, students learned about the different classifications 

of numbers that mak e up the set of real numbers. Encourage them 

to discuss with a partner when they would need to use a certain 

classification of number as the answer to a problem. For example, they 

would use a whole number to describe the number of buses needed to 

transport a given number of students. 
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3 REFLECT AND PRACTICE 8.NS.A.1, 8.EE.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Exit Ticket 

Refer to the Exit Ticket slide. What type of number is the circumference of 

Earth, 7,926π miles? Write a mathematical argument that can be used to 

defend your solution. Sample answer: The circumference is an irrational 

number because it cannot be e xpressed as a ratio of two integers, 

meaning that it is not rational. 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive Student 

Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Ass gnmentsi  

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T op ci  Exerc sesi  

1 determine whether a number is rational or irrational 1–8 

2 identify the real number sets to which decimals,

fractions, square roots of perfect squares, and 

irrational numbers belong 

9–11 

2 describe sets of real numbers 12, 13 

2 extend concepts learned in class to apply them in new

contexts 

14 

3 higher-order and critical thinking skills 15–18 

Common M sconcept oni i  

Some students may incorrectly identify rational and irrational numbers. 

Encourage students to replicate the V enn diagram on page 92 to use 

when completing Exercises 1 –8. Remind them to adhere to the definitions 

of rational and irrational numbers. If a number cannot be written as the 

ratio of two integers, then the number is not rational. In other words, it is 

irrational. 

Interactive Presentation 

Exit Ticket 
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3 REFLECT AND PRACTICE 8.NS.A.1, 8.EE.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teach ngi  the Mathemat cali  Pract cesi  

5 Use Appropriate Tools Strategically In E xercise 15, students 
__ 

will explain how they could use a calculator to determine if √ 8
expressed as a decimal ever terminates. Students should mention 

__ 

squaring the result of √ 8 to determine whether the decimal 

terminates or not. 

3 Reason Abstractly and Quantitatively In Exercises 16-18, 

students should provide a counterexample or explanation to 

support their answer. 

MPMP

Collaborat vei  Pract cei  

Have students work in pairs or small groups to complete the following 

e xercises. 

Explore the truth of statements created by others. 

Use with Exercises 16–18 After completing the exercises, have students 

write two true statements about rational or irrational numbers and one 

false statement. An example of a true statement might be, “The sum of 

two rational numbers is rational.” An example of a false statement might 

be, “All square roots are irrational.” Have them trade statements with 

another pair or group. Each pair identifies which statements are true 

and which are false. For each false statement, have them generate a 

counterexample. Have them discuss and resolve any differences. 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, 

THEN assign: 

• Practice, Exercises 9 13–  odd, 15 18–  

• Extension: Imaginary Numbers 

• Square Roots and Irrational Numbers 

BL 

IF students score 66 –89% on the Checks, 

THEN assign: 

• Practice, Exercises 1 13,–  17 

• Extension: Imaginary Numbers 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1 –6 

• Venn Diagrams and Sets of Rational Numbers 

OL 

IF students score 65% or below on the Checks, 

THEN assign: 

• Remediation: Review Resources 

• Take Another Look 

• Venn Diagrams and Sets of Rational Numbers 

AL 
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Lesson 5-3 

Estimate Irrational Numbers 

8.NS.A.2 

LESSON GOAL 

Students will estimate irrational numbers. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Roots of Non-Perfect Squares 

Learn: Estimate Irrational Numbers Using a Number Line 

Example 1: Estimate Square Roots to the Nearest Integer 

Example 2: Estimate Square Roots to the Nearest Tenth 

Example 3: Estimate Cube Roots to the Nearest Integer 

Learn: Estimate Irrational Numbers by Truncating 

Example 4: Estimate by Truncating 

Apply: Golden Rectangle 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress of the Checks after each example 

to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Take Another Look ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 31 of the Language Development 

Handbook to help your students build 

mathematical language related to estimating 

irrational numbers. 

ELL You can use the tips and suggestions on 

page T31 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 1 day 
45 min 2 days 

Focus 
Domain: The Number System 

Supporting Cluster(s): In this lesson, students address the supporting 

cluster 8.NS. A by approximating irrational numbers using rational 

numbers. 

Standards for Mathematical Content: 8.NS. A.2, Also addresses 

8.EE.A.2 

Standards for Mathematical Practice: MP 1, MP2, MP3, MP4, MP5, 

MP6 

Coherence 

Vertical Alignment 

Prev ousi  

Students identified and described sets of numbers in the real number system. 

8.NS.A. 1, 8.EE.A.2 

Now

Students estimate irrational numbers. 

8.NS.A.2 

Next 

Students will compare and order numbers in the real number system. 

8.NS.A.1, 8.NS.A.2 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students continue to expand 

their understanding of the real number system by estimating the 

value of irrational numbers. They learn to estimate irrational roots 

by informal interpolation or by truncation to build fluency with 

estimating irrational numbers. They apply estimation to solve real- 

world problems involving irrational numbers. 

Mathematical Background 

Go Onl nei  to find the mathematical background for the topics that 

are covered in this lesson. 
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1 LAUNCH 8.NS.A.2

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Learn? 

Warm Up 

Prerequ s tei i  Sk llsi  

The Warm-Up exercises address the following prerequisite skills for this 

lesson: 

• finding roots of perfect squares and roots of perfect cubes 

(Exercises 1–4) 

• graphing on a number line (Exercise 5) 

1–5. See Warm Up slide online for correct answers. 

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about the amount of time it will take 

for an object to fall to the ground, using estimation of irrational numbers. 

Go Onl nei  to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer 

read aloud How can I meet these standards? and How can I use these 

practices?, and connect these to the standards. 

What Vocabulary Will You Learn? 
Use the following question to engage students and facilitate a class 

discussion. 

Ask:

• The verb truncate means to shorten an object by cutting off the top 

or the end. What do you think it might mean to truncate the decimal 

3.4555...? Sample answer: It might mean to shorten the decimal to just 

include the whole number part, 3. 
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2 EXPLORE AND DEVELOP 8.NS.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Roots of Non-Perfect Squares 

Object vei  

Students will use Web Sketchpad to explore how to find the square root 

of a non-perfect square. 

Ideas for Use 

Recommended Use Present the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. P airs should discuss each of the Talk 

About It! questions. Monitor student progress during the activity. Upon 

completion of the Explore activity, have student volunteers share their 

responses to the Inquiry Question. 

What if my students don’t have devices? Y ou may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of Act v tyi i  

Students will be presented with two squares with integer-valued 

diagonals and be ask ed to find the side lengths of the squares. 

Throughout this activity, students will use square models to estimate the 

side lengths of the squares, which are irrational numbers. 

Inqu ryi  Quest oni  

How does a square model help you find the square root of a non-perfect 

square ? Sample answer: The side length of the square is the square root 

of the area of the square. Place the side on a number line and estimate 

the length. 

Go Onl nei  to find additional teaching notes and sample answers 

for the T alk About It! questions. Sample responses for the Talk About It! 

questions on Slide 3 are shown. 

Talk About It! 
SLIDE 3 

Mathematical Discourse 

How can you use your knowledge of triangles to find the area of the 

square? Sample answer: Four triangles that are the same shape and size 

are formed by the segments. Each triangle has a base of 3 units and a 
_ 1 _ height of 3 units. So , the area of one triangle is A = (3)(3) or 4.5 square 
2 

units. Multiply the area of the triangle by 4 to find the area of the square: 

4.5(4) = 18 square units. 

How can you find the side length of the square, given its area? 

Sample answer: I can find the side length of a square by taking the 

square root of the area. 
___ 

What is the length of one side, written as a square root? √ 18

(continued on next page) 

Interactive Presentation 

Explore, Slide 1 of 6 

Explore, Slide 3 of 6 

WEB SKETCHPAD 

Throughout the Explore, student will use Web Sketchpad to 

explore how to find the square root of a non-perfect square. 
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2 EXPLORE AND DEVELOP 8.NS.A.2 

Interactive Presentation 

Explore, Slide 5 of 6 

TYPE

On Slide 6, students respond to the Inquiry Question and can view 

a a sample answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Roots of Non-Perfect Squares 
(continued)

Teach ngi  the Mathemat cali  Pract cesi  

5 Use Appropriate Tools Strategically S tudents will use Web 

Sketchpad to explore and examine how to find the square root of a 

non-perfect square. 

Go Onl nei  to find additional teaching notes and sample answers 

for the Talk About It! questions. Sample responses for the Talk About It! 

questions on Slide 5 are shown. 

T alk About It! 
SLIDE 5 

Mathematical Discourse 

How does this square compare to the previous square? Sample answer: 

The area of this square is 8 square units, which is less than the area of 

the previous square. The side length of this square is about 2.8 units 

long, which is less than the side length of the previous square. 

Can you use this same method to find the side length of any square? 

Sample answer: Yes; place the bottom edge of the square on the number 

line, with the point on zero , then find the side length of the square. If the 

side length of the square is between two whole numbers, then the side 

length will be an estimate. 

MPMP
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8.NS.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Estimate Irrational Numbers Using a 
Number Line 

Object vei  

Students will learn how to estimate irrational numbers using a number line. 

Teach ngi  the Mathemat cali  Pract cesi  

2 Reason Abstractly and Quantitatively A s students discuss the 

Talk About It! question on Slide 2, encourage students to consider 

the relationships among the numbers 4, 8 and 9 in order to identify 
__ __ __ 

the relationships among the numbers √ 4, √ 8, and √ 9. 

MPMP

Go Onl nei  

• Find additional teaching notes. 

• Have students watch the animation on Slide 1. The animation illustrates 

estimating an irrational number on a number line. 

Talk About It! 
SLIDE 2 

Mathematical Discourse 
__ __ 

How do you know that √ 8 is between 2 and 3? How do you know that √ 8__ __ __ 

is closer to 3 than 2? Sample answer: √ 8 is between √ 4 and √ 9, since 8 

is between 4 and 9. 4 and 9 are the perfect squares above and below 8. 
__ __ __ 

Since √ 4 = 2 and√ 9 = 3, then√ 8 is between 2 and 3. Sample answer: 
__ __ __ __ 

√ 8 is closer to √ 9 than √ 4, since 8 is closer to 9 than 4. Since √ 9 = 3
__ __ 

and √ 4 = 2, then√ 8 is closer to 3 than 2. 

DIFFERENTIATE 

Reteaching Activity AL 

If any of your students have difficulty approximating the location 

of irrational numbers on the number line, they may struggle with 

identifying the two integers between which the number lies. Have 

them create a list of perfect squares to use as a reference. Have them 

work with a partner to describe the approximate location of each of 

the following irrational numbers by having them follow these steps. 

1. Find the two integers between which the rational number lies. Write 

these integers as the square roots of perfect squares, as this will 

help them compare the numbers under the radicand more easily. 

2. Determine the closer number by comparing the numbers under the 

radicand. 

3. Simplify the square roots of perfect squares. 

__ __ ___ __ __ __ 

√ 11 √ 9 and √ 16; √ 11 is closer to √ 9; √ 11 is between 3 and 4, and 

closer to 3. 
__ ___ ___ __ ___ __ 

√ 17 √ 16 and √ 25; √ 17 is closer to √ 16; √ 17 is between 4 and 5, and 

closer to 4. 
___ ___ ___ ___ ___ ___ 

√ 61 √ 49 and √ 64; √ 61 is closer to √ 64; √ 61 is between 7 and 8, and 

closer to 8. 

Interactive Presentation 

Learn, Estimate Irrational Numbers on a Number Line, Slide 1 of 2 

WATCH 

On Slide 1, student watch the animation to 
__ 

see how to estimate √ 8 using a number 

line. 

Lesson 5-3 • Estimate Irrational Numbers 309 

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page0475.xhtml


2 EXPLORE AND DEVELOP 8.NS.A.2 

Interactive Presentation 

Example 1, Estimate Square Roots to the Nearest Integer, Slide 3 of 5 

TYPE 

On Slide 2, students enter values to 

a complete the sentences. 

eTOOLS 

On Slide 3, students use the Number Line 

eTool to plot radicals on the number line. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Estimate Square Roots to the 
Nearest Integer 

Object vei  

Students will estimate square roots to the nearest integer. 

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 2 

AL How can you identify perfect squares near 83? Sample answer: 

Find the squares of whole numbers to determine which ones are 

close to 83. 

OL What are the two perfect squares between which 83 lies? 
2 2 9 = 81 and 10 = 100

OL What are the square roots of these perfect squares? 9 and 10 
___ ___ ____ 

BL Make a prediction as to whether √ 83 is closer to √ 81 or √ 100. 

Explain. Sample answer: Since 83 is closer to 81 than it is to 100, 
___ ___ ____ 

√ 83 is closer to √ 81 than it is to √ 100. 

SLIDE 3 

___ 
AL What is the value of √ 81? 9 

___ ___ 
OL How does the value of √ 83 compare to the values of √ 81 and 

____ ___ ___ ____ 

√ 100? Sample answer: √ 83 is between √ 81 and √ 100, but closer 
___ 

to √ 83. 
___ 

BL How could you test if √ 83 is less than or greater than 9.1? 9.2? 
2 Sample answer: Find the square of each number. Since (9.1) =

___ 
2 82.81, and (9.2) = 84.64,√ 83 is greater than 9.1, and less than 9.2 

SLIDE 4 

AL What does the inequality 81 < 83 < 100 mean? Sample answer: 

83 is between 81 and 100. 
___ 

OL How do you know that √ 83 is closer to 9 than it is to 10? 

Sample answer: Since 83 is closer to 81 (the square of 9), than it is 
___ 

to 100 (the square of 10), √ 83 is closer to 9 than it is to 10. 
___ ___ ___ 

BL Is √ 90 closer to 9 than it is to 10? √ 91? √ 90 is closer to 9, and 
___ 

√ 91 is closer to 10. 

Go Onl nei  

• Find additional teaching notes and Teaching the Mathematical 

Practices. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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8.NS.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Estimate Square Roots to the 
Nearest Tenth 

Object vei  

Students will estimate square roots to the nearest tenth. 

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 2 

___ 
AL Between which two integers does √ 83 lie? 9 and 10 

___ 
OL How can you determine to which integer √ 83 is closest? 

Sample answer: Compare 83 to the perfect squares 81 and 100. 
___ ___ 

Since 83 is much closer to 81 than to 100 , √ 83 is closer to √ 81, 

which is 9. 

BL Describe another strategy to determine which integer is closest 
___ ___ 

2 to √ 83. Sample answer: √ 83 is between 9 and 10 and (9.5) = 
___ 

2 90.25. Since 83 is less than (9.5) , √ 83 is closer to 9 than to 10. 

SLIDE 3 

AL Why do we use question marks above the inequality symbols? 

Sample answer: Until we simplify, we are not sure that the 

inequality is true. 

OL Why is it better to start with 9 and 9.1 instead of 9.4 and 9.5? 
___ 

Sample answer: Since 83 is very close to 81, it is likely that √ 83 is 

very close to 9. 

BL Now that you know the inequality is not true, would it be better to 

choose the interval between 9.1 and 9.2, or 9.3 and 9.4? Explain. 

Sample answer: The inequality is not true, but 83 is close to 82.81, 

so it is better to choose the ne xt interval between 9.1 and 9.2. 

SLIDE 4 

AL Why do we need to test the next interval between 9.1 and 

9.2? Sample answer: When we tested the interval between 9 and 

9 .1, the inequality was not true. 
___ 

OL Why is squaring 9.1 and 9.2 helpful in order to determine if √ 83 is 

in the interval between 9.1 and 9.2? Sample answer: Squaring the 

numbers allows us to compare them to 83 rather than comparing 
___ 

9 .1 and 9.2 to √ 83. 
___ 

BL List some examples of intervals you can use to approximate √ 83 to 

the nearest hundredth. Sample answer: 9.11 to 9.12, 9.13 to 9.14 

Go Onl nei  

• Find additional teaching notes, Teaching the Mathematical Practices, 

and Talk About It! questions to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 2, Estimate Square Roots to the Nearest Tenth, Slide 4 of 6 

TYPE 

On Slide 2, students determine the ___ 

a integer closest to √ 83. 

CLICK 

On Slides 3 and 4, students test 

appropriate intervals. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 8.NS.A.2 

Interactive Presentation 

Example 3, Estimate Cube Roots to the Nearest Integer, Slide 3 of 5 

TYPE 

On Slide 2, students enter values to 

a complete the sentences. 

eTOOLS 

On Slide 3, students use the Number Line 

eTool to plot radicals on the number line. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Estimate Cube Roots to the 
Nearest Integer 

Object vei  

Students will estimate cube roots to the nearest integer. 

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 2 

AL What is a perfect cube? Sample answer: a number that is the cube 

of an integer 

OL How can you find perfect cubes between which 320 lies? 

Sample answer: I can choose integers, and cube them. Continue 

until I find integers that have cubes that are near 320 . 

BL Explain how you know the cube root of 320 is closer to 7 than 6. 

Sample answer: 320 is closer to 343 than it is to 216. 

SLIDE 3 

3 
____ 

AL Which cube root has the lesser value? What is its value? √ 216 = 6

3 
____ 

OL Where is the value of √ 320 on the number line compared to 
3 

____ 
3 

____ 
3 

____ 

√ 216 and √ 343 ? It is to the right of √ 216 and to the left of 
3 

____ 

√ 343. 

3 
____ 

BL How can you determine whether √ 320 is to the right or to the left 

of 6.5? Sample answer: I can cube 6.5. If the result is less than 
3 

____ 

320 , then 6.5 is less than √ 320. If the result is greater than 320, 
3 

____ 

then 6.5 is greater than √ 320. 

SLIDE 4 

AL Why can you write the inequality using 216 and 343? 

Sample answer: 216 and 343 are perfect cubes, so their cube roots 

are integers. 

3 
____ 

OL How can you determine whether √ 320 is closer to 6 or to 7? 

Sample answer: Since 320 is closer to 343 than it is to 216, 
3 

____ 

√ 320 is closer to 7 than it is to 6. 

BL If you continued this method to the nearest hundredth, thousandth, 

and beyond, would you ever find a terminating or repeating 
3 

____ 

decimal that is exactly equal to √ 320? Explain. no; Sample 
3 

____ 

answer: √ 320 is an irrational number, so the decimal will neither 

terminate, nor repeat. 

Go Onl nei  

• Find additional teaching notes and Teaching the Mathematical 

Practices. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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8.NS.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Estimate Irrational Numbers 

by Truncating 

Object vei  

Students will learn how to estimate irrational numbers by truncating 

decimal e xpansions. 

Teach ngi  the Mathemat cali  Pract cesi  

6 Attend to Precision A s students discuss the Talk About It! 

questions on Slide 2, encourage students to understand and be 

able to clearly explain each method (rounding and truncating). 

They should use clear and precise mathematical language when 

describing the difference between rounding and truncating. 

MPMP

Go Onl nei  to find additional teaching notes. 

Talk About It! 
SLIDE 2 

Mathematical Discourse 
___ 

How could you continue truncating √ 12 to get better approximations? 

Sample answer: Drop the digits after the ten-thousandths place. 
___ 

√ 12 ≈ 3.464101615
___ 

If you rounded √ 12 to the nearest tenth, what would be the 

approximation? 3.5 
___ 

If you truncated √ 12 to the nearest tenth, what would be the 

approximation? 3.4 

What is the difference between truncating and rounding? Sample answer: 

T runcating simply drops all of the digits after a decimal place without 

rounding. Rounding looks at the decimal place to the right of a digit and 

then rounds up or down. 

DIFFERENTIATE 

Language Development Activity ELL 

Students may not be familiar with the term truncate. In everyday use, 

to truncate an object is to shorten it by cutting off a part of it. Provide 

students with examples of the term truncate in everyday use or ask 

them to think of examples. One example is shown. 

• A speaker needed to truncate the end of her presentation because it 

was too long. 

In mathematics, to truncate a decimal expansion means to eliminate 

all decimal places after a certain point. Ask students to explain the 

difference between truncating the decimal expansion of the number __ 

√ 5 after the hundredths place and rounding to the hundredths place. 
__ 

Sample answer: √ 5 ≈ 2.236. Truncating after the hundredths place

results in the value 2.23. Rounding to the nearest hundredths results in 

the value 2.24. 

Interactive Presentation 

Learn, Estimate Irrational Numbers by Truncating, Slide 1 of 2 

CLICK 

On Slide 1, students select each button to 

truncate the decimal. 
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2 EXPLORE AND DEVELOP 8.NS.A.2 

Interactive Presentation 

Example 4, Estimate by Truncating, Slide 1 of 5 

CLICK 

On Slide 3, students determine the 

amount of fencing. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 4 Estimate by T runcating 

Object vei  

Students will solve problems that involve estimating irrational numbers by 

truncating decimal e xpansions. 

Teach ngi  the Mathemat cali  Pract cesi  

2 Reason Abstractly and Quantitatively W hile discussing the 

Talk About It! questions on Slide 4, encourage students 

to make sense of the inequality in order to determine that Wyatt 

needs more than 5.6 meters, but less than 6.0 meters. 

6 Attend to Precision Ask students to explain each step as they 

determine the amount of fencing that is needed, encouraging 

them to use correct mathematical terminology, such as truncating, 

inequality, and perimeter. While discussing the Talk About It! 

questions on Slide 4, students should be able to use clear and 

precise mathematical language to explain how truncating the 

decimal expansion differently might affect the answer. 

MPMP

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 2 

__ 
AL Why is truncating √ 2 to the tenths place helpful? Sample answer: 

The value is truncated so that a simpler number can be used in 

computations. 

OL In this case, how does truncating to the tenths place compare to 

rounding to the tenths place? Sample answer: Both yield a result 

of 1.4. 
__ 

BL How could you have approximated √ 2 without a calculator? 

Sample answer: Test intervals between 1 and 2. 

SLIDE 3 

__ 
AL Why is 4 √ 2 between 4(1.4) and 4(1.5)? Sample answer: because 

__ 

√ 2 is between 1.4 and 1.5, and we need to multiply the value by 4. 

OL Why should Wyatt buy 6.0 meters of fencing instead of 

5.6? Sample answer: He will need more than 5.6 meters, but less 

than 6.0 meters. 

BL How would the inequality change if Wyatt wanted to have three 
__ 

fenced areas of this size? 16.8 < 3 · 4 √ 2 < 18.0 

Go Onl nei  

• Find additional teaching notes and Talk About It! questions to promote 

mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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8.NS.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Golden Rectangle 

Object vei  

Students will come up with their own strategy to solve an application 

problem involving the golden rectangle. 

Teach ngi  the Mathemat cali  Pract cesi  

1 Make Sense of Problems and Persevere in Solving Them, 

4 M odel with Mathematics Students will be presented with 

a task. They will first seek to understand the task, and then 

determine possible entry points to solving it. As students come up 

with their own strategies, they may propose mathematical models 

to aid them. As they work to solve the problem, encourage them 

to evaluate their model and/or progress, and change direction, if 

necessary. 

2 Reason Abstractly and Quantitatively As students discuss the 

Talk About It! question, encourage students to pause and consider __ 
how using a more precise approximation of √ 5 might affect the 

estimate of the ratio. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others As students respond to the Write About It! prompt, 

have them make sure their argument uses correct mathematical 

reasoning. If you choose to have them share their responses with 

others, encourage the listeners to ask clarifying questions to 

verify that the reasoning is correct. 

MPMP

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

the task, or have a volunteer read it aloud. Then allow students the time 

to mak e sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them on a 

particular strategy, encourage them to use their own strategies to solve the 

problem and to evaluate their progress along the way. They may or may 

not find that they need to change direction or try out several strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustration, or disengagement, intervene to encourage 

them to think of alternate approaches to the problem. Some sample 

questions are shown. 

• What operation should you do first? __ 
• To what perfect square is √ 5 closest? 

__ 
• What is the best integer estimate for √ 5? 

Wr tei  About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

Interactive Presentation 

Apply, Golden Rectangle 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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3 REFLECT AND PRACTICE 8.NS.A.2

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Essent ali  Quest oni  Follow-Up 

Why do we classify numbers? 

In this lesson, students learned how to estimate the value of an irrational 

number . Encourage them to discuss with a partner when an irrational 

number is an acceptable answer to a problem, and when it would not 

make sense for an irrational number to be the final answer. For example, 

you could find the area of a circle to be exactly 5π square feet, but if you 

wanted to know how much paint you would need to cover the inside of 

the circle, you would need to round that answer to about 16 square feet. 

Exit Ticket 
___ 

Refer to the Exit Ticket slide. Estimate the value of √ 13 to the nearest ___ 

√ __ 1 _ 3 _ tenth. Then use that estimate to find the approximate value of . What 
4 

does this value mean within the context of the problem? 3.6; 0.9; It will 

tak e approximately 0.9 second for the apple to reach the ground from a 

height of 13 feet. 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, 

THEN assign: 

• Practice, Exercises 9–13 odd, 14–17 

• Square Roots and Irrational Numbers 

BL 

IF students score 66–89% on the Checks, 

THEN assign: 

• Practice, Exercises 1–9, 13, 15 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1–4 

• Venn Diagrams and Sets of Rational Numbers 

OL 

IF students score 65% or below on the Checks, 

THEN assign: 

• Remediation: Review Resources 

• Take Another Look 

• Venn Diagrams and Sets of Rational Numbers 

AL 
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8.NS.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive Student 

Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Ass gnmentsi  

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T op ci  Exerc sesi  

1 estimate square roots and cube roots to the nearest 

integer 

1 4–  

1 estimate square roots to the nearest tenth 5 8–  

2 estimate irrational numbers by truncating decimal

expansions 

9 

2 extend concepts learned in class to apply them in new

contexts 

10, 11 

3 solve application problems involving estimating

irrational numbers 

12, 13 

3 higher-order and critical thinking skills 14 –17 

Common M sconcept oni i  

Some students may incorrectly determine the two perfect squares 

betwen which a square root lies. R emind students what a perfect square 

is. Some  students may find it beneficial to create a list of perfect squares 

and their square roots to use when working through the exercises. 
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3 REFLECT AND PRACTICE 8.NS.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teach ngi  the Mathemat cali  Pract cesi  

3 Construct Viable Arguments and Critique the Reasoning of 

Ot hers In Exercise 14, students will identify the mistake the 

classmate made and then find the correct answer. Students should 

be able to support their answer with a logical explanation. 

In Exercise 17, students will construct a viable argument as to how 
___ 

4 
they could estimate √ 20 to the nearest integer. Students 

should use the same strategy they use for estimating square and 

cube roots. 

6 Attend to Precision In Exercise 15, students will explain how 

to write the exact value for the square root of a non-perfect 

square. Students should use proper terminology and give a logical 

explanation to support their answer. 

MPMP

Collaborat vei  Pract cei  

Have students work in pairs or small groups to complete the following 

e xercises. 

Listen and ask clarifying questions. 

Use with Exercises 12–13 Have students work in pairs. Have students 

individually read Exercise 12 and formulate their strategy for solving the 

problem. Assign one student as the coach. The other student should talk 

through their strategy, while the coach listens, asks clarifying questions, 

and offers encouragement and/or redirection. Have students switch roles 

to complete Exercise 13. 

Solve the problem another way. 

Use with Exercise 16 Have students work in groups of 3-4. After 

completing Exercise 16, have one student from each group rotate to form 

a different group of students. Each student should share the solution 

method they previously used to solve the problem. Have students 

compare and contrast the different methods for solving the problem, and 

determine if each method is a viable solution. If the solutions were the 

same, have them brainstorm another way to solve the problem. Have one 

group present two viable solution methods to the class, and explain why 

each method is a correct method. 
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Lesson 5-4 

Compare and Order Real Numbers 
8.NS.A.2 

LESSON GOAL 

Students will compare and order numbers in the real number 

system. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Learn: Compare and Order Real Numbers 

Example 1: Compare Real Numbers 

Example 2: Compare Real Numbers 

Example 3: Order Real Numbers 

Example 4: Use Real Numbers 

Apply: Line of Sight 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

Formative Assessment Math Probe 

DIFFERENTIATE 

View reports of student progress of the Checks after each example 

to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Extension: Sums and Products of Real 

Numbers 
● ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 32 of the Language Development 

Handbook to help your students build 

mathematical language related to comparing 

and ordering real numbers. 

ELL You can use the tips and suggestions on 

page T32 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 
45 min 1 day 

Focus 
Domain: The Number System 

Supporting Cluster(s): In this lesson, students address the supporting 

cluster 8.NS. A by comparing and ordering numbers in the real number 

system. 

Standards for Mathematical Content: 8.NS.A. 1, 8.NS.A.2 

Standards for Mathematical Practice: MP1, MP2, MP3, MP4, MP6 

Coherence 

Vertical Alignment 

Prev ousi

Students estimated irrational numbers. 

8.NS.A.2 

Now

Students compare and order numbers in the real number system. 

8.NS.A.1, 8.NS.A.2 

Next

Students will study and use properties of rational and irrational numbers. 

HS.RN.B.3 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students continue to develop 

understanding of the set of real numbers. They learn that when 

comparing or ordering real numbers, it may be easier to write them 

as decimals or decimal approximations and graph them on a number 

line. They build fluency with comparing and ordering real numbers, 

and apply it to real-world problems. 

Mathematical Background 
In order to compare real numbers, it is often helpful to write the numbers 

in decimal notation. By doing so, the numbers can easily be compared 

and ordered using place-value digits. To compare irrational numbers, use 

an estimation technique to a precision accurate enough to avoid error. 
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1 LAUNCH 8.NS.A.2 

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Use? 

Warm Up 

Prerequ s tei i  Sk llsi  

The Warm-Up exercises address the following prerequisite skills for this 

lesson: 

• writing numbers in decimal notation (Exercises 1–4) 

• estimating irrational numbers and understanding square roots 

(Exercise 5) 

1–5. See W arm Up slide online for correct answers. 

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This lesson 

launches with a discussion about the dimensions of a Little League 

Baseball field, written in different notations. 

Go Onl nei  to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer 

read aloud How can I meet these standards? and How can I use these 

practices?, and connect these to the standards. 

What Vocabulary Will You Use? 
Use the following question to engage students and facilitate a class 

discussion. 

Ask: 

• What sets of numbers make up the set of real numbers? Sample 

answer: irrational numbers and rational numbers, including integers, 

whole numbers, and natural numbers 
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2 EXPLORE AND DEVELOP 8.NS.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Compare and Order Real Numbers 

Object vei  

Students will learn how to compare and order real numbers. 

Teach ngi  Notes 
SLIDE 1 

Students will learn about ordering and comparing numbers using decimal 

notation. You may wish to ask students to list several different notations 

or forms of numbers (fractions, decimals, integers, square or cube roots, 

etc.) and why it can be challenging to compare numbers expressed in 

different forms. 

DIFFERENTIATE 

Reteaching Activity AL 

If any of your students have difficulty ordering the set of numbers 

presented in the Learn, have them work with a partner to respond to 

the following questions. 
__ _ 18 

By studying the numbers , π, and √ 11, how do you know that the 
5 

_ 18 
number line can be drawn to start at 3? Sample answer: is greater 

5 __ _ 15 
than 3 because = 3 and 18 > 15, π is greater than 3, and √ 11 is 

5 
2 greater than 3 because 3 = 9 and 11 > 9. 

_ 18 
How can you determine where to place on the number line? 

5 
_ 18 

Sample answer: = 3.6, so place the location at 3.6. 
5 

How can you determine where to place π on the number line ? 

Sample answer: π ≈ 3. 14, so place the location a little less than 

halfway between 3.1 and 3.2. 
__ 

How can you determine where to place √ 11 on the number line? 
__ 

2 2 2 Sample answer: √ 11 is between (3.3) and (3.4) , and closer to (3.3) , so 
__ 

2 place √ 11 a little after (3.3) . 

Interactive Presentation 

Learn, Compare and Order Real Numbers 

CLICK 

On Slide 1, students move through the 

steps to see how to compare and order 

the set of numbers shown. 
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2 EXPLORE AND DEVELOP 8.NS.A.2 

Interactive Presentation 

Example 1, Compare Real Numbers, Slide 3 of 5 

CLICK 

On Slide 2, students select the correct 

symbol. 

eTOOLS 

On Slide 3, students use the Number Line 

eTool to graph numbers on a number line. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Compare Real Numbers 

Object vei  

Students will compare two positive real numbers and graph the numbers 

on a number line. 

Teach ngi  the Mathemat cali  Pract cesi  

2 Reason Abstractly and Quantitatively A s students discuss 

the Talk About It! question, encourage them to consider how they 

can square numbers in order to test how close they are to the 

square root of a number. 

6 Attend to Precision Encourage students to approximate the 

value of each number accurately and efficiently, in order to 

compare the numbers using place value. 

MPMP

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 2 

AL Why is it useful to write both numbers in decimal notation? 

Sample answer: Numbers in decimal notation can be easily 

compared using place value. 

OL How can you determine which number is greater? 
__ 

Sample answer: The tenths place of √ 8 is 8 and the tenths place 
2 __ of 2 is 6, or 7 if rounded. Since the numbers are equal until the 
3 __ __ 

tenths place and √ 8 has a greater number in the tenths place, √ 8 
2 __ is greater than 2 . 
3 

__ 
2 __ BL A classmate claims that √ 8 = 2 after using truncation. How can 
3 

you use reasoning to show that he or she is incorrect? 
__ 

2 __ Sample answer: 8 is not a perfect square, so √ 8 is irrational; 2 is 
3 

rational. The numbers cannot be equal. 

SLIDE 3 

__ 
AL How should √ 8 be positioned on the number line compared to 

_ 2 _ 2 __ 2 ? Sample answer: to the right of 2 
3 3 

2 __ OL What is the value of 2 to the nearest hundredth? 2.67 
3 

__ 
BL How could you better approximate the location of √ 8 on the 

number line? Sample answer: Use an approximation to the 

nearest hundredth. 

Go Onl nei  

• Find additional teaching notes and the Talk About It! question 

to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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8.NS.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 
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2 EXPLORE AND DEVELOP 8.NS.A.2 

Interactive Presentation 

Example 2, Compare Real Numbers, Slide 3 of 4 

TYPE

On Slide 2, students enter the numbers in 

decimal notation. a

eTOOLS

On Slide 3, students use the Number Line 

eTool to graph the number on the number 

line. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Compare Real Numbers 

Object vei  

Students will compare two negative real numbers and graph the numbers 

on a number line. 

Teach ngi  the Mathemat cali  Pract cesi  

6 Attend to Precision Encourage students to appro ximate 

the value of each number accurately and efficiently, in order to 

compare the numbers using place value. Students should pay 

careful attention to the negative signs and the decimal 

approximations when comparing the values and graphing them 

on the number line. 

MPMP

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 2 

__ 
AL To the nearest tenth, what is -√ 6 ? -2.4 

_ π _ 
AL To the nearest hundredth, what is - ? -1.57

2 

OL Why is it unnecessary to round both numbers to the nearest

hundredth? Sample answer: -2.4 is less than -1.57 without 

needing to further compare decimal places. 
__ π __ 

BL A classmate states that -√ 6 > - because 2.4 is greater than 
2 

1.57. Describe the error that was made. Sample answer: The 

classmate compared the positive numbers 2.4 and 1.57 instead of 

the negative numbers –2.4 and –1.57 . 

SLIDE 3 

__ π __ 
AL How will the position of -√ 6 compare to the position of - on 

2 __ π __ the number line? - √ 6 is to the left of - 
2 

_ π _ 
OL How do you know that - is between -1.5 and -1.6, but closer

2 
π __ to –1.6? Sample answer: - can be approximated as -1.57, which 
2 

is between -1.5 and -1.6, but closer to -1.6. 
__ 

BL Approximately how far apart on the number line are -√ 6 and 
_ π _ - ? Sample answer: a little more than 0.8 unit 
2 

Go Onl nei  

• Find additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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8.NS.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 
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2 EXPLORE AND DEVELOP 8.NS.A.2 

Interactive Presentation 

Example 3, Order Real Numbers, Slide 2 of 4 

DRAG & DROP 

On Slide 2, student drag the numbers to 

order the set from least to greatest. 

eTOOLS 

On Slide 3, students use the Number Line 

eTool to graph the numbers on the 

number line. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Order Real Numbers 

Object vei  

Students will order a set of real numbers and graph the numbers on a 

number line. 

Teach ngi  the Mathemat cali  Pract cesi  

6 Attend to Precision Encourage students to appro ximate or 

find the decimal value of each number accurately and efficiently, 

in order to order the numbers from least to greatest, using place 

value. Students should pay careful attention when graphing the 

numbers on the number line. 

MPMP

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 2 

– 
AL What does the bar in 5.36 mean? The digit 6 is repeated forever 

– 
5.36 = 5.36666... 

OL How does 6 compare to the rest of the numbers? It is greater than 

all of the other numbers. 
___ ___ 

2 OL How do you know that 6 is greater than √ 30? 6 = 36, so √ 30

must be less than 6. 

– – 
BL If the set contained 5.3 instead of 5.36, would the order change? 

– 
Explain. no; Sample answer: 5.36 was the least number in the 

– – 
original set, and 5.3 is less than 5.36. 

SLIDE 3 

AL Which number will be the farthest right on the number line? 6 

___ – 
OL Why are the locations of √ 30 and 5.36 approximated, but the 

_ 4 _ _ 4 _ location of 5 is exact? Sample answer: 5 = 5.8, so it does not 
5 5 

need to be approximated. 

1 _ 1 _ 
BL Between which two numbers of this set of numbers will lie? 

___ 2 
_ 4 _ between √ 30 and 5 
5 

Go Onl nei  

• Find additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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8.NS.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 
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2 EXPLORE AND DEVELOP 8.NS.A.2 

Interactive Presentation 

Example 4, Use Real Numbers, Slide 2 of 4 

TYPE 

On Slide 2, students enter each number 

in decimal notation. a 

CLICK 

On Slide 3, students determine on which 

day there is the greatest chance of rain. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 4 Use Real Numbers 

Object vei  

Students will solve problems that involve ordering real numbers. 

Teach ngi  the Mathemat cali  Pract cesi  

2 Reason Abstractly and Quantitatively Enc ourage students 

to make sense of the quantities given in the problem in order to 

determine on which day there is the greatest chance of rain. 

6 Attend to Precision Students should approximate or find the 

decimal value of each number accurately and efficiently, in order 

to compare them to solve the problem. 

MPMP

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 2 

AL Write 6 out of 7 as a fraction and as a decimal to the nearest 
6 __ hundredth. ; 0.86 
7 

_ 1 _ OL Write the value of 83 % as a decimal to the nearest hundredth. 
3 

0.83 

_ 1 _ BL A classmate writes the decimal form of 83 % as 83.333…. What 
3 

mistake did he or she likely make? Sample answer: The classmate 

did not notice that the number is a percent. He or she must divide 

83.333… by 100 to find the decimal value. 

SLIDE 3 

_ 1 _ _ 9 _ _ 9 _ AL Which has the greatest value: 83 %, , or 6 out of 7? 
3 10 10 

OL Could you have rounded to the nearest tenth in order to solve 

the problem? Explain. no; Sample answer: If approximations to 

the nearest tenth were used, the chance of rain on Thursday and 

Friday would be the same, even though there is actually a greater 

chance of rain on Thursday . 

BL Which form do you prefer to use when talking about the chance of 

rain: percent, fraction, or decimal? See students’ preferences. 

Go Onl nei  

• Find additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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8.NS.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Line of Sight 

Ob ectivej  

Students will come up with their own strategy to solve an application 

problem involving the line of sight from atop a building. 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them, 

4 M odel with Mathematics Students will be presented with a 

task. They will first seek to understand the task, and then 

determine possible entry points to solving it. As students come up 

with their own strategies, they may propose mathematical models 

to aid them. As they work to solve the problem, encourage them 

to evaluate their model and/or progress, and change direction, if 

necessary. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others As students respond to the Write About It! prompt, 

have them make sure their argument uses correct mathematical 

reasoning. If you choose to have them share their responses with 

others, encourage the listeners to ask clarifying questions to verify 

that the reasoning is correct. 

MPMP

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

the task, or have a volunteer read it aloud. Then allow students the time 

to mak e sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Encourage Product vei  Struggle 

As students work, monitor their progress. Instead of instructing them on a 

particular strategy, encourage them to use their own strategies to solve the 

problem and to evaluate their progress along the way. They may or may 

not find that they need to change direction or try out several strategies. 

S gnsi  of Non-Product vei  Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustration, or disengagement, intervene to encourage 

them to think of alternate approaches to the problem. Some sample 

questions are shown. 
______ 

• To what perfect square is √ 1,050 closest? 
_____ 

• To what perfect square is √ 1,254 closest? 

• How can you use these approximations to help solve the problem? 

Write About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

Interactive Presentation 

Apply, Line of Sight 

WATCH 

Students watch an animation that 

introduces the problem they are about to 

solve. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

Lesson 5-4 • Compare and Order Real Numbers 327 

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page0495.xhtml


3 REFLECT AND PRACTICE 8.NS.A.2

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Exit Ticket 

Refer to the Exit Ticket slide. Which outfield fence is farther from home 

plate? Write a mathematical argument that can be used to defend your 

solution. Sample answer: The right outfield fence is farther from home 
________ 

plate. √ 40,200 is approximately equal to 200, so the distance from 

home plate to the left outfield fence is less than the distance to the right 

outfield fence, 205 feet. 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, 

THEN assign: 

• Practice, Exercises 7, 9, 10–13 

• Extension: Sums and Products of Real Numbers 

• Square Roots and Irrational Numbers 

BL 

IF students score 66–89% on the Checks, 

THEN assign: 

• Practice, Exercises 1–6, 9–11 

• Extension: Sums and Products of Real Numbers 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1–4 

• Venn Diagrams and Sets of Rational Numbers 

OL 

IF students score 65% or below on the Checks, 

THEN assign: 

• Remediation: Review Resources 

• Venn Diagrams and Sets of Rational Numbers 

AL 
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8.NS.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive Student 

Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Ass gnmentsi  

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T op ci  Exerc sesi  

1 compare two positive or two negative numbers and 

graph the numbers on a number line 

1 4–  

1 order a set of real numbers and graph the numbers on

a number line 

5 

2 extend concepts learned in class to apply them in new

contexts 

6, 7 

3 solve application problems involving comparing and

ordering real numbers 

8, 9 

3 higher-order and critical thinking skills 10 13–  

Common M sconcept oni i  

Students may compare fractions without considering the order of 

operations implied by the fraction bar . For example, when evaluating 
__ 

_ √ _ 8 _ , students might divide 8 by 2, causing them to incorrectly conclude 
2 
__ __ 

__ 
_ √ _ 8 _ √ __ 8 _ = √ 4 and therefore > 1.5. Similarly, they may focus on the 
2 2 

__ 

√ __ 8 _ _ 3 _ radicand, 8, and decide that > , because 8 is much greater than 3. 
2 2 

Remind students that fractions are division expressions and that roots 

and exponents must be evaluated before dividing. 
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3 REFLECT AND PRACTICE 8.NS.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teach ngi  the Mathemat cali  Pract cesi  

3 Construct Viable Arguments and Critique the Reasoning of 

Ot hers In Exercise 11, students will determine which number is 

greater, 3.14 or π. Students should be able to justify their answer 

with a logical explanation. In Exercise 12, students will find 

Kendra’s mistake and then correct it. Students should use an 

explanation that explains what Kendra did wrong and how to 

correct it. 

Collaborat vei  Pract cei  

Have students work in pairs or small groups to complete the following 

e xercises. 

Make sense of the problem. 

Use with Exercise 8 Have students work together to prepare a brief 

demonstration that illustrates why this problem may require multiple 

steps to solve. For example, before they can find the difference in the 

radii, they must first approximate the radius of each pool. Have each pair 

or group of students present their response to the class. 

Create your own higher-order thinking problem. 

Use with Exercises 10–13 After completing the higher-order thinking 

problems, have students write their own higher-order thinking problem 

that involves the concepts from this lesson. Have them trade their 

problems with a partner and solve them. Then have them check each 

other’s work, and discuss and resolve any differences. 

MPMP
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Module 5 • Real Numbers 

Review 

ELL A completed Foldable for this module should include examples of 

real numbers written as decimals, fractions, and roots. Have students share 

their completed Foldables with a partner, comparing the similarities and 

differences in the examples recorded. Students can use their completed 

Foldables to study for the module assessment. 

Rate Yourself! 

Have students return to the Module Opener to rate their understanding 

of the concepts presented in this module. They should see that their 

knowledge and skills have increased. After completing the chart, have them 

respond to the prompts in their Interactive Student Edition and share their 

responses with a partner. 

Rev ewi  and Assessment Opt onsi  

The following online review and assessment resources are available for you 

to assign to your students. These resources include technology-enhanced 

questions that are auto-scored, as well as essay questions. 

Rev ewi  R esources 

Vocabulary Activity 

Module R eview 

Assessment Resources 

Put It All Together 1: Lessons 5-1 and 5-2 

Put It All T ogether 2: Lessons 5-3 and 5-4 

Vocabulary Test 

AL Module Test Form B 

OL Module Test Form A 

BL Module Test Form C 

Performance Task* 

*The module-level performance task is available online as a printable and editable 

document. A scoring rubric is included. 

LearnSmart Use LearnSmart as part of your test preparation plan 

to measure student topic retention. You can create a student assignment 

in LearnSmart for additional practice with these topics for The Number 

System. 

• Convert Between Fractions and Decimals 

• Identify Rational and Irrational Numbers 

• Approximate Irrational Numbers 
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Essential Question 

ELL Have students complete the graphic organizer to organize their 

thoughts related to the Essential Question. You may wish to have students 

work in pairs or groups to answer the Essential Question, or facilitate a 

whole class discussion. You may wish to have students watch the Launch 

the Module video again in which the module Essential Question was first 

presented. 

Why do we class fyi  numbers? See students’ graphic organizers. 
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Test Pract cei  

You can use these pages to help your students review module content 

and prepare for online assessments. Exercises 1–12 mirror the types of 

questions your students will see on the online assessments. 

Quest oni  Type Descr pt oni i Exerc se(s)i  

Multiselect Multiple answers may be correct.

Students must select all correct 

answers. 

1, 3, 6 

Equation Editor Students use an online equation 

editor to construct their response, 

often using math notation and 

symbols. 

8, 9 

Table Item Students complete a table. 4, 7, 10 

Open Response Students construct their own

response in the area provided. 

2, 5, 11, 12 

To ensure that students understand the standards, check students’ 

success on individual exercises. 

Standard(s) Lesson(s) Exerc se(s)i  

8.NS.A.1 2-2, 2-4 4, 5, 6 

8.NS.A.2 2-3, 2-4 7, 8, 9, 10, 11, 12 

8.EE.A.2 2-1, 2-2 1, 2, 3 
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Module 6 

Algebraic Expressions 

Module Goal

Use properties of operations to simplify algebraic expressions. 

Focus 

Doma n:i  Expressions and Equations 

Ma orj  Clu ster(s): 

7.EE.A Use pr operties of operations to generate equivalent expressions. 

Standards for Mathemat cali  C ontent: 

7.EE.A.1 A pply properties of operations as strategies to add, subtract, 

factor, and expand linear expressions with rational coefficients. 

7.EE.A.2 Understand that rewriting an expression in different forms in a 

problem context can shed light on the problem and how the quantities in 

it are related. 

Standards for Mathemat cali  Pract ce:i  MP1, MP2, MP3, MP4, MP5, MP6, 

MP7 , MP8 

Be Sure to Cover 
Students need to have a thorough understanding of the prerequisite skills 

required for this module. 

• fluently perform the four operations with rational numbers 

• apply the Order of Operations to numerical expressions involving 

rational numbers 

• evaluate simple algebraic expressions 

Use the Module Pretest to diagnose students’ readiness for this module. 

You may wish to spend more time on the Warm Up for each lesson to fully 

review these concepts. 

Coherence 

Vertical Alignment 

Previous

Students added, subtracted, multiplied, and divided integers and 

rational numbers. 7.NS.A.3 

Now

Students use properties of operations to simplify algebraic expressions. 

7.EE.A.1, 7.EE.A.2 

Next

Students will apply the use of expressions to write and solve equations and 

formulas. 

7.EE.B.4 

Rigor 

The Three Pillars of Rigor 

In this module, students draw on their knowledge of operations with 

algebraic e xpressions, greatest common factors and the distributive 

property (all gained in grade 6) to gain an understanding of simplifying 

algebraic expessions which includes distributing integers across 

algebraic expressions, adding and subtracting algebraic expressions, 

combining like terms, and factoring algebraic expressions. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

EXPLORE LEARN EXAMPLE & PRACTICE 

Suggested Pacing 

Lesson Standard(s) 45-min classes 90-min classes 

Module Pretest and Launch the Module Video 1 0.5 

6-1 Simplify Algebraic Expressions 7.EE.A.1, 7.EE.A.2 1 0.5 

6-2 Add Linear Expressions 7.EE.A.1 1 0.5 

6-3 Subtract Linear Expressions 7.EE.A.1 1 0.5 

Put It All Together 1: Lessons 6-1 through 6-3 0.5 0.25 

6-4 Factor Linear Expressions 7.EE.A.1 1 0.5 

6-5 Combine Operations with Linear Expressions 7.EE.A.1 1 0.5 

Module Review 1 0.5 

Module Assessment 1 0.5 

Total Days 8.5 4.25 
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CHERYL TOBEY 

MATH 
PROBES 

Formative Assessment Math Probe 

Equivalent Expressions 

Analyze the Probe 
Review the probe prior to assigning it to your students. 

In this probe, students will determine if each pair of expressions is equivalent. 

Targeted Concept Expressions can look different but still be equivalent. Strategies such 

as combining like terms, factoring, and distribution can be used to determine whether 

expressions are equivalent. 

Targeted M sconcept onsi i  

• Students may fail to recognize the Distributive Property or apply the property incorrectly. 

• Students may factor incorrectly or factor only part of an algebraic expression. 

• Students may lack understanding of “like terms”. 

Ass gni  the probe after Lesson 5. 

Collect and Assess Student Work 

If the student selects... Then the student likely... 

1. Yes with various

other No selections 

incorrectly combined unlike terms. 

3. Yes, 4. Yes,

5. Yes, 6. No 

did not distribute to each term or factored only part of the expression. 

Various incorrect

choices. 

incorrectly calculated operations with signed numbers. 

Take Action 
After the Probe Design a plan to address any possible misconceptions. You may wish to 

assign the following resources. 

• Whole Numbers and Integers, Fractions, Decimals 

• Lesson 1, Examples 1–6 

• Lesson 2, Examples 1–2 

• Lesson 3, Examples 1–3 

• Lesson 4, Examples 1–5 

• Lesson 5, Examples 1–3 

Rev s ti i  the probe at the end of the module to be sure your students no longer carry these 

misconceptions. 

Correct Answers: 1. No 2. Y es 

3. No 4. No 5. No 6. Yes 
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The Ignite! activities, created by Dr. Raj Shah, cultivate curiosity and 

engage and challenge students. Use these open-ended, collaborative 

activities, located online in the module L aunch section, to encourage your 

students to develop a growth mindset towards mathematics and problem 

solving. Use the teacher notes for implementation suggestions and 

support for encouraging productive struggle. 

Essential Question 

At the end of this module, students will complete a graphic organizer to 

help them answer the Essential Question. 

Why is it benefic ali  to rewr tei  express onsi  in d fferenti  forms? 

See students’ graphic organizers. 

What Will You Learn? 

Prior to beginning this module, have your students rate their knowledge 

of each item listed. At the end of the module, you will be reminded to 

have your students return to these pages to rate their knowledge again. 

They should see that their knowledge and skills have increased. 

Foldables are three-dimensional graphic organizers that help students 

create study guides for each module. 

Step 1 Have students locate the module Foldable at the back of the 

Interactive Student Edition. They should follow the cutting and assembly 

instructions at the top of the page. 

Step 2 Have students attach their Foldable to the first page of the 

Module Review by matching up the tabs. Dotted tabs indicate where to 

place the Foldable. Striped tabs indicate where to tape the Foldable. 

When to Use It Students add information to their Foldables as they 

complete selected lessons. Once they’ve completed their Foldable they 

can use it to help them study for the module assessment. 

Launch the Module 

The Launch the Module video uses the topics of tipping a server at a 

restaurant and the cost of a cell phone plan to introduce the idea of 

simplifying algebraic expressions. Use the video to engage students 

before starting the module. 

Pause and Reflect 

Encourage your students to engage in the habit of reflection. As they 

progress through the module, they will be encouraged to pause and think 

about what they just learned. These moments of reflection are indicated 

by the Pause and Reflect questions that appear in the Interactive Student 

Edition. You may wish to have your students share their responses with a 

partner or use these questions to facilitate a whole-class discussion. 

Interactive Presentation 
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What Vocabulary Will You Learn? 

ELL As you proceed through the module, introduce each vocabulary 

term using the following routine. Ask the students to say each term aloud 

after you say it. 

Def nei  A coeff c enti i  is the numerical factor of a term that contains a 

variable. 

_ 1 _ _ 1 _ Example In the term b, is the coefficient. 
2 2 

_ 2 _ _ 12 _ _ 2 _ Ask What is the coefficient in the equation t = ?
5 15 5 

Are You Ready? 

Students may need to review the following prerequisite skills to succeed 

in this module. 

• writing and evaluating expressions using the order of operations 

• adding and subtracting rational numbers 

• finding the greatest common factor of two numbers 

• multiplying and dividing rational numbers 

ALEKS is an adaptive, personalized learning environment that identifies 

precisely what each student knows and is ready to learn, ensuring 

student success at all levels. 

You can use the ALEKS pie report to see which students know the 

concepts in the Whole Numbers and Integers, Fract ons,i  and Dec malsi  

topics – who is ready to learn these concepts and who isn’t quite ready 

to learn them yet – in order to adjust your instruction as appropriate. 

Mindset Matters 

“Not Yet” Doesn’t Mean “Never” 

Students with a growth mindset understand that just because they 

haven’t yet found a solution, that does not mean they won’t find one with 

additional effort and reasoning. It can tak e time and continued effort to 

reason through different strategies that can be used to solve a problem. 

How Can I Apply It? 

Assign students the Format vi  e Assessment Math Probes that are 

available for each module. Have them complete the probe before starting 

the module, and then again at the specified lesson within the module, or 

at the end of the module so that they can see their progress. 
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Lesson 6-1 

Simplify Algebraic Expressions 
7.EE.A.1, 7.EE.A.2 

LESSON GOAL 

Students will simplify algebraic expressions by combining like 

terms and using the Distributive Property. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Simplify Algebraic Expressions 

Learn: Like Terms 

Learn: Combine Like Terms 

Examples 1–3: Combine Like Terms 

Learn: Expand Linear Expressions 

Example 4: Distribute Over Addition 

Example 5: Distribute Over Subtraction 

Example 6: Distribute Negative Numbers 

Apply: Geometry 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress of the Checks after each example 

to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Take Another Look ● 

Extension: The FOIL Method ● ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 33 of the Language Development 

Handbook to help your students build 

mathematical language related to simplifying 

algebraic expressions. 

ELL You can use the tips and suggestions on 

page T33 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 
45 min 1 day 

Focus 
Doma n:i  Expressions and Equations 

Ma orj  Cluster(s): In this lesson, students address major cluster 7. EE.A 

by simplifying algebraic expressions by combining like terms and using 

the Distributive Property. 

Standards for Mathemat cali  Content: 7 .EE.A.1, 7.EE.A.2 

Standards for Mathemat cali  Pract ce:i  MP 1, MP2, MP3, MP4, MP5, MP6 

Coherence 

Vert cali  Al gnmenti  

Previous 

Students added, subtracted, multiplied, and divided integers and rational 

numbers. 

7 .NS.A.3 

Now

Students simplify algebraic expressions by combining like terms and 

using the Distributive Property. 

7.EE.A.1, 7.EE.A.2 

Next 

Students will add linear expressions and express the sum in simplest form. 

7.EE.A.1 

Rigor 

The Three P llarsi  of R gori  

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Br dgei  In this lesson, students draw on their 

knowledge of operations with algebraic expressions to understand 

identifying like terms and distributing integers across algebraic 

expressions. They will use this understanding to gain fluency in 

simplifying algebraic expressions through distributing and combining 

like terms. 

Mathematical Background 
Go Online to find the mathematical background for the topics that 

are covered in this lesson. 
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1 LAUNCH 7.EE.A.1, 7.EE.A.2 

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Learn? 

Warm Up 

Prerequisite Skills 

The Warm-Up exercises address the following prerequisite skills for this 

lesson: 

• evaluating expressions using the order of operations (Exercises 1–4) 

• writing and evaluating expressions using the order of operations 

(Exercise 5) 

Answers 

1. 75 4. 3 

2. 5 5. $76 

3. -242 

Launch The Lesson 
The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about using an expression to represent 

a youth organization’s cookie sales. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 

Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer 

read aloud How can I meet these standards? and How can I use these 

practices?, and connect these to the standards. 

What Vocabulary Will You Learn? 

Use the following questions to engage students and facilitate a class 

discussion. 

Ask: 

• What does the prefix co- mean? Sample answer: Co- means together or 

joined together. 

• What is the everyday meaning of the word constant? Sample answer: 

For something to be constant, it means that it is unchanging. 

• What part of speech is the word like when used in like terms? How 

does it help you understand what like terms might be? Sample answer: 

Like is an adjective. I know that like terms must be terms that are 

similar, or alike in some manner. 

• How can you use the meaning of the word simple to help you 

understand what the simplest form of an algebraic expression might 

be? Sample answer: Simple means easily done, or composed of one 

element. So, the simplest form of an algebraic expression might mean 

an expression that is composed in the most condensed form possible. 

• Use the word term in a sentence outside of the study of mathematics. 

Sample answer: The U.S. President is elected to a four-year term. 
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2 EXPLORE AND DEVELOP 7.EE.A.1, 7.EE.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Simplify Algebraic Expressions 

Ob ectivej  

Students will use algebra tiles to explore how to simplify algebraic 

e xpressions. 

Ideas for Use 

Recommended Use Pr esent the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the Talk 

About It! questions. Monitor student progress during the activity. Upon 

completion of the Explore activity, have student volunteers share their 

responses to the Inquiry Question. 

What if my students don’t have dev ces?i  You may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of Activity 

Students will be presented with the number of hours that three students 

work ed in a week. The hours worked are represented by algebraic 

expressions. Throughout this activity, students will explore how to use 

algebra tiles to simplify the algebraic expressions. Students will use their 

observations to make a conjecture as to how algebra tiles can be used to 

simplify expressions, in general. 

Inquiry Question 

How can algebra tiles be used to simplify an expression? Sample answer: 

I can model an e xpression with algebra tiles, group the like tiles together, 

then remove any zero pairs. The tiles that are left represent the simplified 

expression. 

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. A sample response for the Talk About It! 

question on Slide 3 is shown. 

Talk About It! 
SLIDE 3 

Mathemat cali  D scoursei  

How do you think you could you use algebra tiles to simplify the 

expression? Sample answer: Combine the x-tiles together. There are 

four x-tiles in all. Then combine the 1-tiles and −1-tiles, removing any 

zero pairs as needed. There will be one 1-tile left. 

(continued on next page) 

Interactive Presentation 

Explore, Slide 1 of 8 

Explore, Slide 3 of 8 

DRAG & DROP 

On Slides 3 and 4, students drag algebra tiles to simplify an 

algebraic expression. 
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2 EXPLORE AND DEVELOP 7.EE.A.1, 7.EE.A.2 

Interactive Presentation 

Explore, Slide 6 of 8 

DRAG & DROP 

On Slides 5 and 6, students drag algebra tiles to model and 

simplify algebraic expressions. 

TYPE 

On Slide 8, students respond to the Inquiry Question and view a 

a sample answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Simplify Algebraic Expressions 
(cont n ed)i u

Teaching the Mathematical Practices 

5 Use Appropriate Tools Strategically E xplain to students the 

benefit of using algebra tiles as they can manipulate the tiles to 

represent and simplify expressions, visualize results, and make 

conjectures about how to use algebra tiles when simplifying 

expressions. 

MPMP

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. Sample responses for the Talk About It! 

questions on Slide 6 are shown. 

Talk About It! 
SLIDE 6 

Mathemat cali  D scoursei  

What steps did you take to simplify the expression? Sample answer: 

First, I represented the original expression using algebra tiles. Next, 

I combined like tiles. I removed the zero pair of x-tiles and the two zero 

pairs of 1-tiles. There are two −x-tiles and three 1-tiles left on the mat. 

What is the simplified e xpression? −2x + 3 
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7.EE.A.1, 7.EE.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Like T erms 

Objective 

Students will understand what a term is and how to identify like terms. 

Teaching the Mathematical Practices 

6 Attend to Precision Enc ourage students to correctly and 

carefully attend to the definition of like terms when sorting each 

given term on Slide 2. Encourage them to explain their reasoning 

as to why and how they sorted each term. 

As students discuss the Talk About It! question on Slide 3, 

encourage them to carefully attend to the meaning of like terms 

to explain why the given expressions are not like terms. 

MPMP

Go Online to find additional teaching notes. 

Talk About It! 
SLIDE 3 

Mathemat cali  D scoursei  
2 Why are the expressions 3x and 3x not like terms? Sample answer: 

2 3x and 3x are not like terms because the variables have different 

exponents. 

DIFFERENTIATE 

Reteach ngi  Act v tyi i  AL 

For students that may be struggling to identify like terms, explain that 

variable like terms only differ by coefficients. Have students work with 

a partner to generate sample like terms by using different coefficients 

for each of the following. Sample answers given. 

2 2 2 x −5x , 2x

5 5 5 y 3y , 4y 

3 3 3 x −2x , −x 

12 12 12 y −7y , 7y 

Interactive Presentation 

Learn, Like Terms, Slide 2 of 3 

CLICK 

On Slide 1, students select buttons to see 

examples of terms, like terms, and a 

constant for a given expression. 

DRAG & DROP 

On Slide 2, students drag to sort terms 

into groups of like terms. 
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2 EXPLORE AND DEVELOP 7.EE.A.1, 7.EE.A.2 

Interactive Presentation 

Learn, Combine Like Terms, Slide 1 of 2 

WATCH

On Slide 1 of the Learn, students watch an 

animation to learn how the Distributive 

Property can be used to combine like terms. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Combine Like T erms 

Objective 

Students will learn how to combine like terms. 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them As 

students discuss the Talk About It! question on Slide 2, encourage 

them to listen and understand the approaches of others and to 

identify the correspondences between different approaches. 

MPMP

Go Online to find additional teaching notes. 

Talk About It! 
SLIDE 2 

Mathemat cali  D scoursei  

In Steps 3 and 4 of the animation, the Distributive Property was used 

to combine like terms. Without using the Distributive Property, what is 

another way you could add 6n and −8n? Sample answer: You could 

add the coefficients of 6 and −8 and keep the variable. 

Example 1 Combine Like T erms 

Objective 

Students will combine like terms to simplify an expression representing a 

real-world scenario . 

Questions for Mathematical Discourse 
SLIDE 2 

AL What is the coefficient of j? How do you know? The coefficient of j
is 1 because j refers to 1 whole j. 

AL What is the coefficient of 0.05 ?j  How does it relate to j? 0.05;

Sample answer: 0.05j is smaller than j. 

OL Why is the correct expression j + 0.05j and not j + 5 ?j  The 5%

markup should be expressed as a decimal, 0.05. 

OL What are the like terms? j and 0.05j

BL What expression would represent the total cost of the jacket after

a 15% markup of the original price? What would be the total cost if 

the original cost is $35? j + 0.15 ,j  or 1. 15 ;j  $40.25 

Go Online 

• Find additional teaching notes, Teaching the Mathematical Practices, 

and the Talk About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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7.EE.A.1, 7.EE.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Combine Like T erms 

Objective 

Students will combine like terms with integer coefficients and constants. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively Enc ourage students 

to make sense of the terms given in the expression, why any 

terms that are subtracted are rewritten as addition of the additive 

inverse, and how that step is needed when using the 

Commutative Property. 

6 Attend to Precision As students discuss the Talk About It! 

question on Slide 3, encourage them to use precise and clear 

mathematical language when explaining why the Commutative 

Property was used, and why the subtraction needed to be 

written as addition prior to using the property. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What is the coefficient of the term y? Explain. The coefficient of

the term y is 1, because it represents 1 whole y. 

OL How many sets of like terms are there? How do you know?

There are three sets of like terms, expressions with the variable x, 

expressions with the variable y, and constants. 

OL When the like terms with the variable y are combined, why is the

result not 6 ?y  The terms are y and −5y, not y and 5 .y  

BL How could you alter the expression so that the simplest form

only has two terms in it, not three? Sample answer: Rewrite the 

expression so that one of the like terms combines to be 0, as in 

−5x + y + 6 − y − 3, which simplifies to be −5x + 3.

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 2, Combine Like Terms, Slide 2 of 4 

CLICK

On Slide 2, students move through the 

steps to simplify the expression. 

TYPE

On Slide 2, students type to enter the 

simplified expression. a

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 7.EE.A.1, 7.EE.A.2 

Interactive Presentation 

Example 3, Combine Like Terms, Slide 2 of 4 

CLICK 

On Slide 2, students move through the 

steps to simplify the expression. 

TYPE 

On Slide 2, students type to write the 

a simplified expression. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Combine Like Terms 

Objective 

Students will combine like terms with rational coefficients and constants. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively Enc ourage students to 

make sense of the terms given in the expression, why any terms 

that are subtracted are rewritten as addition of the additive inverse, 

and how that step is needed when using the Commutative Property. 

6 Attend to Precision As students discuss the Talk About It! 

question on Slide 3, encourage them to use precise and clear 

mathematical language when explaining why two different 

common denominators were found when combining like terms. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL How many sets of like terms are there? Explain. There are two 

sets of like terms, the two terms with the variable a and the two 

constants. 

AL Why do we rewrite subtraction as addition of the additive inverse? 

In order to use the Commutative Property to group the like terms 

together. 

OL Why do we rewrite the fractions with common denominators? 

In order to add the fractions, we need to find common 

denominators. 

_ 1 _ 1 
BL Suppose a classmate simplified the expression as a + 1 . 

4 2 

_ 2 _ 5 
Describe their error. Sample answer: They added and , but the 

3 6 
_ 2 _ 2 

term is - , not . 
3 3 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

DIFFERENTIATE 

Enr chmenti  Act v tyi i  BL 

To challenge students’ understanding of combining like terms, have 

students identify whether or not each of the following pairs of terms 

can be combined, and if so, have them identify the resulting term. 

2 2 2 5xy + 12xy 17xy 

3 3 3x y + 8xy not like terms 

6xy − xy 5xy 
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7.EE.A.1, 7.EE.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Expand Linear Expressions 

Objective 

Students will understand how to expand linear expressions using the 

Distributive Property . 

Teaching Notes 
SLIDE 1 

Students will learn how the Distributive Property can be used to expand 

linear expressions. You may wish to have a student volunteer select each 

card to show how the Distributive Property can be described using words, 

symbols, and examples. 

Go Online to find additional teaching notes. 

Example 4 Distribute Over Addition 

Objective 

Students will expand linear expressions by distributing over addition. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively Enc ourage students 

to accurately use the Distributive Property when expanding the 

expression, paying attention to which terms are multiplied by 4, 

and paying attention to the sign of each term. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What operation is indicated by the parentheses? multiplication 

AL Is −3x the only term that is multiplied by 4? Explain. no; −3x and 6 

are each multiplied by 4 

OL On the last step, are you able to combine −12x and 24? Explain. 

No; they are not like terms. 

OL Is the expression ( 3− x + 6)4 equivalent to the given expression 

in this example? Explain. yes; Sample answer: Both expressions 

simplify to −12x + 24. The Commutative Property allows us to 

multiply in any order . The two factors are ( 3− x + 6) and 4. The 

factors can be in any order . 

BL Generate another expression containing parentheses that, when 

expanded, equals −12x + 24. Sample answer: 3( 4− x + 8) 

Go Online 

• Find additional teaching notes, Teaching the Mathematical Practices 

and the Talk About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Learn, Expand Linear Expressions, Slide 1 of 2 

FLASHCARDS 

On Slide 1 of the Learn, students use Flashcards 

to learn about the Distributive Property through 

words, symbols, and examples. 

CLICK 

On Slide 2 of Example 4, students move 

through the steps to simplify an 

expression. 

CHECK 

Students complete the Check exercise online 

to determine if they are ready to move on. 
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2 EXPLORE AND DEVELOP 7.EE.A.1, 7.EE.A.2 

Interactive Presentation 

Example 5, Distribute Over Subtraction, Slide 2 of 4 

CLICK 

On Slide 2 of Example 5, students move 

through the steps to simplify the 

expression. 

TYPE 

On Slide 2 of Example 6, students type to 

a show a simplified expression. 

CHECK 

Students complete the Check exercises 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 5 Distribute Over Subtraction 

Objective 

Students will expand linear expressions by distributing over subtraction. 

Questions for Mathematical Discourse 
SLIDE 2 

AL What operation is indicated by the parentheses? multiplication 

AL What does it mean when the constant 3 is on the right-hand side of 

the parentheses? Sample answer: It means that each term, 2x and 

−5y, is multiplied by 3. It does not matter if it is on the left or 

the right side of the parentheses. 

OL On the last step, why is 6x + ( 15 )− y  equivalent to 6x − 15 ?y  

Addition of a negative number is the same as subtracting the 

additive inverse of that number. 

BL Suppose a classmate simplified the expression as 2x − 15 .y  

Describe the error that they made. Sample answer: They did not 

distribute the 3 to each term, only the second term. 

Example 6 Distribute Negative Numbers 

Objective 

Students will expand linear expressions by distributing a negative 

number . 

Questions for Mathematical Discourse 
SLIDE 2 

AL What number is each term, 2x and −9, multiplied by? −5 

OL Suppose a classmate simplified the expression as −10x − 45. 

Describe the error they made. Sample answer: They incorrectly 

multiplied −5 by 9. The product should be 45, not −45. 

BL How would the simplified expression change if the original 

expression was −5(2x + 9)? The simplified expression would be 

−10x − 45, since −5(9) = −45. 

Go Online 

• Find additional teaching notes, Teaching the Mathematical Practices, 

and the Talk About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present the Extra Examples. 
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1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Geometry 

Objective 

Students will come up with their own strategy to solve an application 

problem involving side lengths of triangles. 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them, 

4 M odel with Mathematics Students will be presented with a task. 

They will first seek to understand the task, and then determine 

possible entry points to solving it. As students come up with their 

own strategies, they may propose mathematical models to aid them. 

As they work to solve the problem, encourage them to evaluate their 

model and/or progress, and change directions, if necessary. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others As students respond to the Write About It! prompt, 

have them make sure their argument uses correct mathematical 

reasoning. If you choose to have them share their responses 

with others, encourage the listeners to ask clarifying questions 

to verify that the reasoning is correct. 

MPMP

Recommended Use 

Have students work in pairs or small groups. You may wish to present the 

task, or have a volunteer read it aloud. Then allow students time to mak e 

sure they understand the task, think of possible strategies, and work to 

solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them 

on a particular strategy, encourage them to use their own strategies to 

solve the problem and to evaluate their progress along the way. They 

may or may not find that they need to change direction or try out several 

strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustration, or disengagement, intervene to encourage 

them to think of alternate approaches to the problem. Some sample 

questions are shown. 

• How do you find the perimeter of a figure? 

• How can you use the Distributive Property to help you? 

Write About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they used to defend their solution. 

Interactive Presentation 

Apply, Geometry 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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7.EE.A.1, 7.EE.A.2 

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Essential Question Follow-Up 

Why is it beneficial to rewrite expressions in different forms? 

In this lesson, students learned how to simplify algebraic e xpressions 

by combining like terms. Encourage them to discuss with a partner 

how combining like terms is beneficial. For example, they may state 

that combining like terms reduces the number of terms in an expression 

to a minimum. 

Exit Ticket 

Refer to the Exit Ticket slide. Let x represent the price of a box of 

coconut cookies and y represent the price of a box of shortbread 

cookies. Then the expression 2x + 7y represents Sarah selling 

2 boxes of coconut cookies and 7 boxes of shortbread cookies. 

The expression 5x + 3y represents Natalie selling 5 boxes of coconut 

cookies and 3 boxes of shortbread cookies. Write an expression that 

represents the cookie sales for both girls. Write a mathematical 

argument that can be used to defend your solution. 7x + 10 ;y  Sample 

answer: Add the e xpressions 2x + 7y and 5x + 3y by combining lik e 

terms. 2x and 5x are like terms with a sum of 7 .x  7y and 3y are like terms 

with a sum of 10 .y  

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, 

THEN assign: 

• Practice, Exercises 15, 17–20 

• Extension: The FOIL Method 

• Simplifying Algebraic Expressions 

BL 

IF students score 66–89% on the Checks, 

THEN assign: 

• Practice, Exercises 1–14, 16, 18 

• Extension: The FOIL Method 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1–6 

• The Distributive Property 

OL 

IF students score 65% or below on the Checks, 

THEN assign: 

• Remediation: Review Resources 

• Take Another Look 

• The Distributive Property 

AL 
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7.EE.A.1, 7.EE.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive Student 

Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Ass gnmentsi  

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T op ci  Exerc sesi  

2 combine like terms in a real-world scenario 1, 2 

1 combine like terms with integer and rational

coefficients and constants 

3–8 

1 expand linear expressions by distributing 9–14 

2 extend concepts learned in class to apply them in new

contexts 

15 

3 solve application problems involving simplifying

algebraic expressions 

16, 17 

3 higher-order and critical thinking skills 18–20 

Common M sconcept oni i  

Some students may not identify like terms correctly when one of the 

coefficients is 1 or −1 since the number 1 is not written e xplicitly. In 

Exercise 3, students  may not combine the y terms correctly by either 

misidentifying like terms or by failing to recognize the coefficient of −y 

as −1. 
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3 REFLECT AND PRACTICE 7.EE.A.1, 7.EE.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teach ngi  the Mathemat cali  Pract cesi  

3 Construct Viable Arguments and Critique the Reasoning of 

Ot hers In Exercise 19, students find and correct a student's error 

in simplifying an expression. 

In Exercise 20, students determine if a statement is true or false 

about signs when distributing a negative number. 

MPMP

Collaborat vei  Pract cei  

Have students work in pairs or small groups to complete the following 

e xercises. 

Make sense of the problem. 

Use with Exercise 16 Have students work together to prepare a brief 

demonstration that illustrates why this is an application problem. For 

example, before they can determine the triangle with the greater 

perimeter if x = 4, they must first generate a simplified expression for 

each triangle. Have each pair or group of students present their response 

to the class. 

Listen and ask clarifying questions. 

Use with Exercise 19 Have students work in pairs. Have students 

individually read Exercise 19 and formulate their strategy to solve the 

problem. Assign one student as the coach. The other student should talk 

through their strategy, while the coach listens, asks clarifying questions, 

and offers encouragement and/or redirection. 
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Lesson 6-2 

Add Linear Expressions 
7.EE.A.1 

LESSON GOAL 

Students will add linear expressions and express the sum in 

simplest form. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Add Expressions 

Learn: Add Linear Expressions 

Example 1: Add Linear Expressions 

Example 2: Add Linear Expressions 

Apply: Theater 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress of the Checks after each example 

to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 34 of the Language Development 

Handbook to help your students build 

mathematical language related to addition of 

linear expressions. 

ELL You can use the tips and suggestions on 

page T34 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 
45 min 1 day 

Focus 
Doma n:i  Expressions and Equations 

Ma orj  Cluster(s): In this lesson, students address major cluster 

7 .EE.A by adding linear expressions and expressing the sum in simplest 

form. 

Standards for Mathemat cali  Content: 7 .EE.A.1 

Standards for Mathemat cali  Pract ce:i  MP1, MP2, MP3, MP4, MP5, 

MP6, MP7 

Coherence 
Vert cali  Al gnmenti  

Previous

Students simplified algebraic expressions by combining like terms and using 

the Distributive Property . 

7.EE.A.1, 7.EE.A.2 

Now

Students add linear expressions and express the sum in simplest form. 

7.EE.A.1 

Next

Students will subtract linear expressions and express the difference in 

simplest form. 

7.EE.A.1 

Rigor 

The Three P llarsi  of R gori  

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Br dgei  In this lesson, students will draw on their 

knowledge of simplifying algebraic expressions to develop an 

understanding of adding linear expressions. They will gain fluency 

with adding algebraic expressions through continued practice. 

Mathematical Background 
A linear expression is an algebraic expression in which the variable is 

raised to the first power and the variables are not multiplied or divided. 

To add linear expressions, add like terms. To add (6x + 4) + (7x + 5), 

add the like terms 6x and 7x to obtain 13 .x  Then add the constants 4 and 

5 to obtain 9. The sum of the two linear expressions is 13x + 9. 
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1 LAUNCH 7.EE.A.1 

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Learn? 

Warm Up 

Prerequisite Skills 

The Warm-Up exercises address the following prerequisite skill for this 

lesson: 

• adding rational numbers (Exercises 1–5) 

Answers 

1. -40 4. - .44 3 

2. -10 .5 5. 3.1 ounces 

_ 9 _ 
3. -2 

10 

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about using expressions to find total 

numbers of new species discovered in the rain forest. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer read 

aloud How can I meet this standard? and How can I use these practices? 

and connect these to the standards. 

What Vocabulary Will You Learn? 
Use the following question to engage students and facilitate a class 

discussion. 

Ask: 

• What is a mathematical expression? Sample answer: A mathematical 

expression contains numbers, variables, and at least one operation. 
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2 EXPLORE AND DEVELOP 7.EE.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Add Expressions 

Objective 

Students will use Web Sketchpad to explore how to add linear 

e xpressions. 

Ideas for Use 

Recommended Use Pr esent the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the Talk 

About It! questions. Monitor student progress during the activity. Upon 

completion of the Explore activity, have student volunteers share their 

responses to the Inquiry Question. 

What if my students don’t have dev ces?i  You may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of Activity 

Students will use a sketch called the Magic Square puzzle. A completed 

Magic Square puzzle displays the variable terms of two algebraic 

e xpressions and their sum in one column, the constant terms and their 

sum in another column, and the terms themselves and the total sum 

in the last column. Throughout this activity, students will complete 

Magic Square puzzles with varying inputs to explore adding algebraic 

expressions. 

Inquiry Question 

How can you use a Magic Square puzzle to add expressions? 

Sample answer: A magic square groups the variable terms separately 

from the constant terms. Add each group of terms vertically to determine 

the sum. 

Go Online to find additional teaching notes and sample answers 

for the T alk About It! questions. Sample responses for the Talk About It! 

questions on Slide 2 are shown. 

Talk About It! 
SLIDE 2 

Mathemat cali  D scoursei  

What is the sum of the two expressions? What strategy did you use to 

complete the puzzle? Sample answer: The sum of the two expressions 

is −6x − 9. I added the terms in the rows and the columns to complete 

each puzzle. 

(continued on next page) 

Interactive Presentation 

Explore, Slide 1 of 7 

Explore, Slide 2 of 7 

WEB SKETCHPAD 

Throughout the Explore, students use Web Sketchpad and Magic 

Square puzzles to explore adding algebraic expressions. 
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2 EXPLORE AND DEVELOP 7.EE.A.1 

Interactive Presentation 

Explore, Slide 5 of 7 

WEB SKETCHPAD 

On Slide 6, students use Web Sketchpad and Magic Square 

puzzles to practice adding algebraic expressions. 

TYPE 

On Slide 7, students respond to the Inquiry Question and view a 

a sample answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Add Expressions (continued) 

Teaching the Mathematical Practices 

5 Use Appropriate Tools Strategically Enc ourage students to 

use the Magic Square puzzle as a tool to help them find the sum 

of two algebraic expressions, or missing elements when some 

parts of the expressions and/or the sum are given. 

MPMP

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. A sample response for the Talk About It! 

question on Slide 5 is shown. 

Talk About It! 
SLIDE 5 

Mathemat cali  D scoursei  

What strategy did you use to complete the puzzle? Sample answer: 

Because the bottom center box is -6, then I know the sum of the 

constant terms is -6. The other constant term is -3. So, I need to 

determine what constant plus -3 has a sum of -6. I know one variable 

term is -7x and the other is 1 ,x  so I can add these terms together . 
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7.EE.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Add Linear Expressions 

Objective 

Students will understand what a linear expression is and how to add 

linear e xpressions. 

Teaching the Mathematical Practices 

6 Attend to Precision Enc ourage students to adhere to the 

definition of linear expression as they analyze each expression 

on Slide 1 to determine if it is linear or nonlinear. 

7 Look for and Make Use of Structure Students should look 

closely at each expression to analyze its structure prior to 

sorting them. Have students explain the difference in the 
_ 1 _ 6 

structures of the expressions x - 5 and . 
2 x 

MPMP

Go Online 

• Find additional teaching notes. 

• Have students watch the animation on Slide 3. The animation illustrates 

how to add linear expressions. 

Talk About It! 
SLIDE 4 

Mathemat cali  D scoursei  

When you add the expressions 4x + 2 and 5x - 7, the answer is 

9x + ( 5)-  or 9x - 5. Why can we rewrite 9x + ( 5)-  as 9x - 5? 

Sample answer: 9x + ( 5)-  can be rewritten as 9x - 5 because adding 

the additive inverse is the same as subtracting. 

DIFFERENTIATE 

Language Development Act v tyi i  ELL 

To support students in identifying linear and nonlinear expressions, 

explain to them that a linear expression can only have variable terms 

to the first power. Have students work with a partner to generate their 

own linear expressions using each of the following variables. Then 

have them generate a nonlinear expression for each. 

2 x Sample answer: linear: -4x + 3; nonlinear: 3x 

3 z Sample answer: linear: 3 ;z  nonlinear: -5 + z 

_ 4 
m Sample answer: linear: 9 - 2 ;m  nonlinear: m 

2 t Sample answer: linear: t - 12; nonlinear: t + 1 

Interactive Presentation 

Learn, Add Linear Expressions, Slide 1 of 4 

DRAG & DROP 

On Slide 1, students drag to sort 

expressions as linear or nonlinear. 

WATCH 

On Slide 3, students watch an animation 

that explains how to add linear 

expressions. 
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2 EXPLORE AND DEVELOP 7.EE.A.1 

Interactive Presentation 

Example 1, Add Linear Expressions, Slide 2 of 5 

DRAG & DROP 

On Slide 2, students drag algebra tiles to 

add linear expressions. 

CLICK 

On Slide 3, students move through the 

steps to find the sum of the expressions. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Add Linear Expressions 

Objective 

Students will add linear expressions with integer coefficients and 

constants. 

Teaching the Mathematical Practices 

5 Use Appropriate Tools Strategically Enc ourage students to 

understand how they can use either method: algebra tiles or 

grouping and combining like terms, to add the expressions. 

Encourage them to explain how using algebra tiles helps to 

deepen their understanding of combining like terms. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL To model 4x - 2, how many x-tiles should you use? -1-tiles?

four x-tiles; two –1-tiles 

AL How can you use the algebra tiles to model -7x - 3? Model -7x 

by using seven –x-tiles and model -3 by using three –1-tiles. 

OL How can you use the algebra tiles to add the expressions once 

you’ve modeled each expression? Sample answer: Remove zero 

pairs of x- and –x-tiles, leaving three –x-tiles. Combining the 

constants, there are a total of five –1-tiles. So, the sum is -3x - 5, 

or -3x + ( 5).-  

BL A classmate used algebra tiles to model the sum of two different 

expressions. Suppose the sum was represented by two x-tiles 

and four –1-tiles. If one expression is 3x + 1, what is the other 

expression? -x - 5 or -x + ( 5)-  

(continued on next page) 
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7.EE.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Add Linear Expressions 
(continued) 

Questions for Mathematical Discourse 

SLIDE 3 

AL Why can you rewrite subtraction as addition? Subtracting a number 

is the same as adding the number’s additive inverse. 

OL Why is it helpful to arrange the like terms in columns? 

Sample answer: I can easily see the variable terms and the 

constants. 

BL Which method of finding the sum: using algebra tiles or arranging 

like terms in columns, do you prefer? Explain. See students’ 

preferences. 

Go Online 

• Find additional teaching notes, Teaching the Mathematical Practices, 

and Talk About It! questions to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Lesson 6-2 • Add Linear Expressions 349

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page0527.xhtml


2 EXPLORE AND DEVELOP 7.EE.A.1 

Interactive Presentation 

Example 2, Add Linear Expressions, Slide 2 of 4 

CLICK 

On Slide 2, students move through the 

steps to find the sum of the expressions. 

TYPE 

On Slide 2, students type to enter the sum 

a of the expressions. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Add Linear Expressions 

Objective 

Students will add linear expressions with rational coefficients and 

constants. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively Enc ourage students 

to flexibly use their knowledge of additive inverses to rewrite 

subtraction as addition, the Commutative Property to group like 

terms together, and their knowledge of addition of fractions by 

finding a common denominator. 

6 Attend to Precision As students discuss the Talk About It! 

question on Slide 2, encourage them to use clear and precise 

mathematical vocabulary as they compare and contrast the two 

methods for adding linear expressions. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL How many sets of like terms are there? Identify them. There are 

_ 1 _ 5 
two sets of like terms, x and x, and 9 and −4. 

3 12 

_ 1 _ 5 
OL What are the two coefficients of x? and

3 12 

OL Why do we need to find a common denominator? We need to find 

a common denominator so that we can add the variable terms 

together. 

BL Generate two expressions that have rational coefficients in which 

the sum of the two expressions has a negative rational coefficient. 

Then find the sum. Sample answer: 

_ 1 _ 1 _ 3 
− x + 3 + − x − 2 = − x + 1 ( 2 ) ( 4 ) 4 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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7.EE.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Theater 

Objective 

Students will come up with their own strategy to solve an application 

problem involving tick et sales and donations. 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them, 

4 M odel with Mathematics Students will be presented with a task. 

They will first seek to understand the task, and then determine 

possible entry points to solving it. As students come up with their 

own strategies, they may propose mathematical models to aid them. 

As they work to solve the problem, encourage them to evaluate their 

model and/or progress, and change directions, if necessary. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others As students respond to the Write About It! prompt, 

have them make sure their argument uses correct mathematical 

reasoning. If you choose to have them share their responses 

with others, encourage the listeners to ask clarifying questions 

to verify that the reasoning is correct. 

MPMP

Recommended Use 

Have students work in pairs or small groups. You may wish to present the 

task, or have a volunteer read it aloud. Then allow students time to mak e 

sure they understand the task, think of possible strategies, and work to 

solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them 

on a particular strategy, encourage them to use their own strategies to 

solve the problem and to evaluate their progress along the way. They 

may or may not find that they need to change direction or try out several 

strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustration, or disengagement, intervene to encourage 

them to think of alternate approaches to the problem. Some sample 

questions are shown. 

• Do the expressions contain any like terms? 

• If t represents the cost of a ticket, what does 92t mean? 

• What percent of the money are they saving? 

Write About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they used to defend their solution. 

Interactive Presentation 

Apply, Theater 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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3 REFLECT AND PRACTICE 7.EE.A.1

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Foldables 

Have students update their Foldables based on what they learned in this 

lesson. For this lesson, students could record information about adding 

linear expressions. You may wish to have students share their Foldables 

with a partner to compare the information they recorded, discussing and 

resolving any differences. 

Essential Question Follow-Up 

Why is it beneficial to rewrite expressions in different forms? 

In this lesson, students learned how to add linear e xpressions. 

Encourage them to brainstorm with a partner some advantages of 

simplifying an expression such as (2x + 7) + ( 3- x - 9). For example, 

they may state that adding the expressions involves combining like terms 

which removes the parentheses and reduces the number of terms in the 

expression to a minimum. 

Exit Ticket 

Refer to the Exit Ticket slide. Over a span of just a few years, scientists 

discovered x new bird species, 4x + 18 new fish, 3x + 4 new 

amphibians, and 2x - 14 new reptiles. Write and simplify an expression 

that represents the total number of species that were discovered during 

this time period. Show the steps that you used. Sample answer: 

x + (4x + 18) + (3x + 4) + (2x – 14)

= x + 4x + 18 + 3x + 4 + 2x + ( 14)-

= 10x + 8

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, 

THEN assign: 

• Practice, Exercises 13, 15–19 

• Simplifying Algebraic Expressions 

BL 

IF students score 66-89% on the Checks, 

THEN assign: 

• Practice, Exercises 1–12, 14, 16, 17 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1 and 2 

• Simplifying Algebraic Expressions 

OL 

IF students score 65% or below on the Checks, 

THEN assign: 

• Remediation: Review Resources 

• Simplifying Algebraic Expressions 

AL 

352 Module 6 • Algebraic Expressions

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page0530.xhtml


7.EE.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive Student 

Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Assignments 

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T opic Exercises 

1 add linear expressions 1–12 

2 extend concepts learned in class to apply them in new

contexts 

13 

3 solve application problems involving adding linear

expressions 

14, 15 

3 higher-order and critical thinking skills 16–19 

Common Misconception 

Some students may not immediately recognize that they need to find a 

common denominator in order to add the linear e xpressions. In Exercises 

7–12, encourage students to identify a common denominator before 

combining like terms in order to add the expressions. 
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3 REFLECT AND PRACTICE 7.EE.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teaching the Mathematical Practices 

7 Look For and Make Use of Structure In E xercise 16, students 

write two linear expressions that satisfy the given requirement. 

In Exercise 17, students use multiple steps to find a linear 

expression representing a missing addend. 

2 Reason Abstractly and Quantitatively In Exercise 19, 

students use reasoning to determine when the sum of two linear 

expressions with only x-terms will be zero. 

MPMP

Collaborative Practice 

Have students work in pairs or small groups to complete the following 

e xercises. 

Solve the problem another way. 

Use with Exercises 14–15 Have students work in groups of 3-4. After 

completing Exercise 14, have one student from each group rotate to form 

a different group of students. Each student should share the solution 

method they previously used to solve the problem. Have students 

compare and contrast the different methods for solving the problem, 

and determine if each method produces a viable solution. If the methods 

were the same, have them brainstorm another way to solve the problem. 

Have one group present two viable solution methods to the class, and 

explain why each method is correct. Repeat this process for Exercise 15. 

Be sure everyone understands. 

Use with Exercises 16–17 Have students work in groups of 3-4 to solve 

the problem in Exercise 16. Assign each student in the group a number. 

The entire group is responsible to ensure that every group member 

understands how to solve the problem. Group members should ask each 

other clarifying questions and check each other’s understanding. Call 

on a randomly numbered student from one group to share their group’s 

solution to the class. Repeat the process for Exercise 17. 
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Lesson 6-3 

Subtract Linear Expressions 
7.EE.A.1 

LESSON GOAL 

Students will subtract linear expressions and express the difference 

in simplest form. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Learn: Additive Inverses of Expressions 

Example 1: Find the Additive Inverse of Expressions 

Learn: Subtract Linear Expressions 

Example 2: Subtract Linear Expressions 

Example 3: Subtract Linear Expressions 

Apply: Sales 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress of the Checks after each example 

to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Extension: Add and Subtract Rational Expressions ● ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 35 of the Language Development 

Handbook to help your students build 

mathematical language related to subtraction of 

linear expressions. 

ELL You can use the tips and suggestions on 

page T35 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 
45 min 1 day 

Focus 
Doma n:i  Expressions and Equations 

Ma orj  Cluster(s): In this lesson, students address major cluster 7 .EE.A 

by subtracting linear expressions and expressing the difference in 

simplest form. 

Standards for Mathemat cali  Content: 7 .EE.A.1 

Standards for Mathemat cali  Pract ce:i  MP1, MP3, MP4, MP5, MP6, 

MP7, MP8 

Coherence 

Vert cali  Al gnmenti  

Previous

Students added linear expressions and expressed the sum in simplest form. 

7 .EE.A.1 

Now

Students subtract linear expressions and express the difference in 

simplest form. 

7.EE.A.1 

Next

Students will find the GCF of monomials and factor algebraic expressions. 

7.EE.A.1 

Rigor 

The Three P llarsi  of R gori  

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Br dgei  In this lesson, students will draw on their 

knowledge of integers to develop an understanding of finding the 

additive inverse of linear expressions. They will gain fluency in 

subracting linear expressions through continued practice. 

Mathematical Background 
To subtract linear expressions, add the opposite, or the additive inverse. 

To subtract (9x − 4) − (7x − 5), use the Distributive Property to rewrite 

the difference as 9x − 4 − 7x + 5. Combine like terms by subtracting 

7x from 9x to obtain 2 .x  Then combine the constants by adding −4 and 5 

to obtain 1. The difference of the two expressions 9x − 4 and 7x − 5 is 

2x + 1. 
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1 LAUNCH 7.EE.A.1

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Use? 

Warm Up 

Prerequisite Skills 

The Warm-Up exercises address the following prerequisite skill for this 

lesson: 

• subtracting rational numbers (Exercises 1–3) 

Answers

1. 1052.2 kg 

_ 5 
2. mile 

12 

3. 30°F

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about using expressions to determine 

the difference between two countries' shots on goal in soccer. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer read 

aloud How can I meet this standard? and How can I use these practices?, 

and connect these to the standards. 

What Vocabulary Will You Use? 
Use the following question to engage students and facilitate a class 

discussion. 

Ask:

• Define inverse in your own words. How does it help you remember the 

meaning of the term additive inverse? Sample answer: Inverse means 

reversed in position, order, direction, or operation. This helps me to 

remember that the additive inverse of a number is the number that 

when added to the original number has a result of zero. 
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7.EE.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Additive Inverses of Expressions 

Objective 

Students will understand that when two expressions are additive 

inverses, their sum is zero . 

Teaching the Mathematical Practices 

8 Look for and Express Regularity in Repeated Reasoning 

A s students discuss the Talk About It! question on Slide 2, 

encourage them to realize that when they find the additive inverse 

of an expression, such as 4x + 2, they are essentially finding the 

additive inverse of each term, 4x and 2. So, they should notice 

that these steps are repeated every time they find the additive 

inverse of an expression. You may wish to give them several 

examples with which to practice. 

MPMP

Go Online to find additional teaching notes. 

Talk About It! 
SLIDE 2 

Mathemat cali  D scoursei  

How can you find the additive inverse of an expression mentally? 

Sample answer: Find the additive inverse of the coefficient and the 

constant. 

DIFFERENTIATE 

Reteach ngi  Act v tyi i  AL 

For students that may be struggling to identify additive inverses of 

expressions, have students consider the additive inverses of the 

coefficients. For each of the following terms, have students identify 

the additive inverse of the coefficient and then write the additive 

inverse of the expression. 

7x -7; -7x 

-2t 2; 2t 

z -1; -z 

3m -3; -3m 

-n 1; n 

Interactive Presentation 

Learn, Additive Inverses of Expressions, Slide 1 of 2 

CLICK 

On Slide 1, students move through the 

steps to find the additive inverse of the 

linear expression. 
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2 EXPLORE AND DEVELOP 7.EE.A.1 

Interactive Presentation 

Example 1, Find the Additive Inverse of Expressions, Slide 1 of 2 

CLICK 

On Slide 1 of Example 1, students move 

through the steps to find the additive 

inverse of an expression. 

WATCH 

On Slide 1 of the Learn, students watch an 

animation that explains how to subtract 

linear expressions. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Find the Additive Inverse 
of Expressions 

Objective 

Students will find the additive inverse of linear expressions. 

Questions for Mathematical Discourse 
SLIDE 1 

AL What is the additive inverse of 5? How can you use this knowledge 

to find the additive inverse of 5 ?x  The additive inverse of 5 is -5. 

The additive inverse of 5x is -5x because 5x + ( 5 )- x  = 0. 

AL What is the additive inverse of −7? 7 

OL How can you verify that the expression -5x + 7 is the additive 

inverse of 5x - 7? Find the sum of the expressions. Since (5x - 7) 

+ ( 5- x + 7) = 0, the expressions are additive inverses. 

OL Explain how finding the additive inverse of an expression is related 

to the Distributive Property. Sample answer: To find the additive 

inverse, multiply the expression by -1. To do so, you need to use 

the Distributive Property . 

BL Generate two different expressions that are additive inverses. 

Sample answer: 3x + 2 and -3x - 2. 

Go Online 

• Find additional teaching notes and Teaching the Mathematical 

Practices. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Learn Subtract Linear Expressions 

Objective 

Students will learn how to subtract linear expressions using the additive 

inverse. 

Go Online 

• Find additional teaching notes. 

• Have students watch the animation on Slide 1. The animation illustrates 

how to subtract linear expressions using the additive inverse. 

Talk About It! 
SLIDE 2 

Mathemat cali  D scoursei  

How is the process for subtracting linear expressions the same as 

adding? How is it different? Sample answer: To add and subtract linear 

expressions, you need to arrange like terms in columns. When 

subtracting linear expressions, you can add the inverse. When adding 

linear expressions, you can first rewrite subtraction as addition. 
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7.EE.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Subtract Linear Expressions 

Objective 

Students will subtract linear expressions with integer coefficients and 

constants. 

Teaching the Mathematical Practices 

5 Use Appropriate Tools Strategically Enc ourage students to 

understand how algebra tiles can be used to model the process 

for subtracting linear expressions. 

8 Look for and Express Regularity in Repeated Reasoning 

Encourage students to look for repeated reasoning when 

arranging like terms in columns and how this method relates to 

the method of using algebra tiles. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL Which expression should you model first? Why? 6x + 5; This 

expression represents the minuend, the quantity from which the 

second expression is subtracted. 

AL How can you use algebra tiles to model 6x + 5? Use six x-tiles to 

model 6x and five 1-tiles to model 5. 

OL Explain how to use algebra tiles to subtract 3x – 2 from 6x + 5. 

Sample answer: Remove three x-tiles from six x-tiles. There are 3x 

tiles left. To represent subtracting –2, add two zero pairs of 1- and 

–1-tiles to five 1-tiles. Then remove two –1-tiles. There are seven

1-tiles left. The difference is 3x + 7. 

BL Suppose algebra tiles were used to subtract 3x – 2 from an 

unknown expression. The result was two x-tiles and four 1-tiles. 

What is the expression that represents the minuend? 5x + 2 

SLIDE 3 

AL What is the additive inverse of 3x – 2? –3x + 2 

OL Why do we rewrite the expressions using the additive inverse? 

Sample answer: The second expression is being subtracted. 

Subtraction is the same as adding the additive inverse. 

OL Why is it helpful to arrange the like terms in columns? 

Sample answer: It helps to visualize the like terms. 

BL Describe two different ways that you could verify that you found the 

correct difference. Sample answer: Add 3x + 7 and 3x - 2 and verify 

that the sum is 6x + 5. Another way is to substitute a value for x, 

such as x = 3, and verify that the difference of 6(3) + 5 - [3(3) - 2] 

equals 3(3) + 7. Since 23 - 7 = 16, the difference is correct. 

Go Online 

• Find additional teaching notes, and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 2, Subtract Linear Expressions, Slide 2 of 5 

WATCH 

On Slide 2, students watch a video that 

explains how to use algebra tiles to 

subtract linear expressions. 

DRAG & DROP 

On Slide 2, students drag algebra tiles to 

subtract linear expressions. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 7.EE.A.1 

Interactive Presentation 

Example 3, Subtract Linear Expressions, Slide 1 of 2 

CLICK 

On Slide 1, students move through the 

steps to find the difference. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Subtract Linear Expressions 

Objective 

Students will subtract linear expressions with rational coefficients and 

constants. 

Teaching the Mathematical Practices 

6 Attend to Precision Enc ourage students to see how this 

example using rational coefficients and rational constants 

compares to examples that use only integers. Students should 

see that the process for finding the difference is the same, except 

they will need to find common denominators to combine the 

rational terms. Students should perform the calculations accurately 

and explain each step using precise mathematical language, 

such as rational, coefficient, constant, and common denominator. 

MPMP

Questions for Mathematical Discourse 

SLIDE 1 

AL What is the first step in finding the difference? Rewrite the 

subtraction as addition of the additive inverse. 

OL Why do we rewrite the expressions using common denominators? 

Common denominators are needed to combine like terms, since 

there are rational coefficients and constants. 

OL Why are there two sets of common denominators? We need 

a common denominator for the coefficients and one for the 

constants. 

BL Why would algebra tiles not be a good way to find this difference? 

Sample answer: Algebra tiles are used when there are integer 

coefficients and constants. It is not possible to represent a fraction 

of a tile. 

Go Online 

• Find additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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7.EE.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Sales 

Objective 

Students will come up with their own strategy to solve an application 

problem involving sales of T -shirts. 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them, 

4 M odel with Mathematics Students will be presented with a task. 

They will first seek to understand the task, and then determine 

possible entry points to solving it. As students come up with their 

own strategies, they may propose mathematical models to aid them. 

As they work to solve the problem, encourage them to evaluate their 

model and/or progress, and change directions, if necessary. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others As students respond to the Write About It! prompt, 

have them make sure their argument uses correct mathematical 

reasoning. If you choose to have them share their responses 

with others, encourage the listeners to ask clarifying questions 

to verify that the reasoning is correct. 

MPMP

Recommended Use 

Have students work in pairs or small groups. You may wish to present the 

task, or have a volunteer read it aloud. Then allow students time to mak e 

sure they understand the task, think of possible strategies, and work to 

solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them 

on a particular strategy, encourage them to use their own strategies to 

solve the problem and to evaluate their progress along the way. They 

may or may not find that they need to change direction or try out several 

strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustration, or disengagement, intervene to encourage 

them to think of alternate approaches to the problem. Some sample 

questions are shown. 

• If w represents the number of weeks, what does 5w mean? 

• What operation will you use to simplify the expressions? 

Write About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

Interactive Presentation 

Apply, Sales 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

Lesson 6-3 • Subtract Linear Expressions 359 

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page0539.xhtml


3 REFLECT AND PRACTICE 7.EE.A.1

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Foldables 

Have students update their Foldables based on what they learned in 

this lesson. For this lesson, students could record information about 

subtracting linear expressions. You may wish to have students share 

their Foldables with a partner to compare the information they recorded, 

discussing and resolving any differences. 

Essential Question Follow-Up 

Why is it beneficial to rewrite expressions in different forms? 

In this lesson, students learned how to subtract linear e xpressions. 

Encourage them to discuss with a partner the advantage(s) of simplifying 

an expression such as ( 6- y + 1) - ( 2- y - 8). For example, they may 

state that adding the expressions involves combining like terms which 

removes the parentheses and reduces the number of terms in the 

expression to a minimum. 

Exit Ticket 

Refer to the Exit Ticket slide. Write and simplify an expression that 

represents how many more shots on goal Japan had than the United 

States. Explain the steps that you used. -x + 6; Sample answer: 

Subtract the e xpression for the United States from the expression for 

Japan: (7x + 7) - (8x + 1). Rewrite the subtraction by adding the additive 

inverse: (7x + 7) + ( 8- x - 1). Simplify by adding the like terms and 

adding the constants: 7x + ( 8 )- x  + 7 + ( 1)-  = -x + 6. 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, 

THEN assign: 

• Practice, Exercises 13, 15–19 

• Extension: Add and Subtract Rational Expressions 

• Simplifying Algebraic Expressions 

BL 

IF students score 66-89% on the Checks, 

THEN assign: 

• Practice, Exercises 1–12, 14, 16, 18 

• Extension: Add and Subtract Rational Expressions 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1–3 

• The Distributive Property 

OL 

IF students score 65% or below on the Checks, 

THEN assign: 

• Remediation: Review Resources 

• The Distributive Property 

AL 
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7.EE.A.1

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive Student 

Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, 

as well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Assignments 

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T opic Exercises 

1 find the additive inverse of linear expressions 1–3 

1 subtract linear expressions 4–12 

2 extend concepts learned in class to apply them in new

contexts 

13 

3 solve application problems involving subtracting linear

expressions 

14, 15 

3 higher-order and critical thinking skills 16–19 

Common Misconception 

When students subtract linear expressions, they may do so by incorrectly 

writing the additive inverse of an e xpression. In Exercise 4, students may 

write the additive inverse of 6x - 2 as -6x - 2 rather than -6x + 2, 

essentially only distributing the negative to the first  term. Remind 

students that additive inverses are found by considering all of the terms 

in the expression. 
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3 REFLECT AND PRACTICE 7.EE.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teaching the Mathematical Practices 

7 Look For and Make Use of Structure In E xercise 16, students 

write two linear expressions that satisfy a given requirement. 

In Exercise 17, students use multiple steps to find the missing linear 

expression from a subtraction problem. 

3 Construct Viable Arguments and Critique the Reasoning of 

Others In Exercise 19, students find a student’s error in 

subtracting linear expressions and correct it. 

MPMP

Collaborative Practice 

Have students work in pairs or small groups to complete the following 

e xercises. 

Clearly explain your strategy. 

Use with Exercise 14 Have students work in pairs. Give students 1–2 

minutes to individually consider the problem and formulate their strategy. 

Then ask them to clearly explain to their partner how they would solve 

the problem without actually solving it. Have each student use their 

partner’s strategy to solve the problem. Have them compare and contrast 

strategies to determine if one or both strategies were viable, and discuss 

and resolve any differences. 

Explore the truth of statements created by others. 

Use with Exercises 16–19 Have students work in pairs. After completing 

the exercises, have students write two true statements about subtracting 

linear expressions and one false statement. An example of a true 

statement might be, “When subtracting linear expressions, it is necessary 

to add the additive inverse.” An example of a false statement might be, 

“The additive inverse of an expression is always negative.” Have them 

trade statements with another pair or group. Each pair identifies which 

statements are true and which are false. For each false statement, have 

them generate a counterexample. Have them discuss and resolve any 

differences. 
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Lesson 6-4 

Factor Linear Expressions 
7.EE.A.1 

LESSON GOAL 

Students will find the GCF of monomials and factor algebraic 

expressions. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Learn: Greatest Common Factor of Monomials 

Example 1: Find the GCF of Monomials 

Example 2: Find the GCF of Monomials 

Explore: Factor Linear Expressions 

Learn: Factor Linear Expressions 

Example 3: Factor Linear Expressions 

Example 4: Expressions with No Common Factors 

Example 5: Factor Linear Expressions 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress of the Checks after each example 

to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Take Another Look ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 36 of the Language Development 

Handbook to help your students build 

mathematical language related to factoring 

linear expressions. 

ELL You can use the tips and suggestions on 

page T36 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 
45 min 1 day 

Focus 
Doma n:i  Expressions and Equations 

Ma orj  Cluster(s): In this lesson, students address major cluster 

7 .EE.A by finding the GCF of monomials and factoring algebraic 

expressions. 

Standards for Mathemat cali  Content: 7 .EE.A.1 

Standards for Mathemat cali  Pract ce:i  MP3, MP5, MP6, MP7 

Coherence 

Vert cali  Al gnmenti  

Previous

Students subtracted linear expressions and expressed the difference in 

simplest form. 

7 .EE.A.1 

Now

Students find the GCF of monomials and factor algebraic expressions. 

7.EE.A.1 

Next

Students will combine operations to simplify linear expressions. 

7.EE.A.1 

Rigor 

The Three P llarsi  of R gori  

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Br dgei  In this lesson, students will draw on their 

knowledge of the greatest common factor and the distributive property 

to gain an understanding of using the greatest common factor and the 

distributive property to factor linear expressions. They will gain fluency 

in factoring linear expressions through continued practice. 

Mathematical Background 
A monomial is a number, a variable, or a product of a number and one or 

more variables. To factor a number means to write it as a product of its 

factors. A monomial can be factored using the same method you would use 

to factor a number. The greatest common factor (GCF) of two monomials is 

the greatest monomial that is a factor of both. The greatest common factor 

also includes any variables that the monomials have in common. 

You can work backward and use the Distributive Property to express 

a linear expression as a product of its factors. A linear expression is in 

factored form when it is expressed as the product of its factors. 
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1 LAUNCH 7.EE.A.1 

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Learn? 

Warm Up 

Prerequisite Skills 

The Warm-Up exercises address the following prerequisite skill for this 

lesson: 

• finding the greatest common factor of two numbers (Exercises 1–5) 

Answers 

1. 12 

2. 2 

3. 7 

4. 1 

5. 6 

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about using an expression to find the 

cost of a group of friends attending a concert. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer read 

aloud How can I meet this standard? and How can I use these practices?, 

and connect these to the standards. 

What Vocabulary Will You Learn? 
Use the following questions to engage students and facilitate a class 

discussion. 

Ask: 

• Identify the factors of 12. 1, 2, 3, 4, 6, and 12 

• What part of speech is factored in factored form? How will this help you 

understand what factored form might mean? adjective; Sample answer: 

Factored form might mean that a number or expression is written in the 

form of its factors. 

• Use what you know about common factors to help you define greatest 

common factor. Sample answer: When factors of two or more numbers 

are the same, they are common factors. So, the greatest common 

factor is the greatest factor that is the same for two or more numbers. 

• What does the prefix mono- mean? Sample answer: Mono- means 

alone, single, or one. 
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7.EE.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Greatest Common Factor 
of Monomials 

Objective 

Students will find the greatest common factor of two monomials. 

Go Online to find additional teaching notes and T eaching the 

Mathematical Practices. 

Talk About It! 
SLIDE 2 

Mathemat cali  D scoursei  

Based on what you know about finding the GCF of numbers, how do 

you think you can find the GCF of monomials? Sample answer: Finding 

the GCF of the coefficients of the monomials is the same as finding the 

GCF of numbers. To find the GCF of the variables, find variables that are 

common in each monomial. 

Example 1 Find the GCF of Monomials 

Objective 

Students will find the greatest common factor of monomials by identifying 

the GCF of the coefficients and the variables. 

Questions for Mathematical Discourse 
SLIDE 2 

AL What are all of the factors of 12? 30? The factors of 12 are 1, 2, 3, 

4, 6, and 12. The factors of 30 are 1, 2, 3, 5, 6, 10, 15, and 30. 

OL What factors do 12 and 30 have in common? 1, 2, 3, and 6 

OL What is the greatest common factor of the coefficients? 6 

BL What is another way to find the GCF of the coefficients? Sample 

answer: Find the prime factors of 12 and 30. Then multiply their 

common prime factors, 2 and 3. and 2 · 3 = 6. 

SLIDE 3 

AL Identify the variable(s) in each expression. y 

OL Identify any common variables and explain your reasoning. y; It is 

the only variable they each have, and thus the only variable they 

have in common. 

BL Would the greatest common factor of the variables be different if 

the expressions were 12y and 30 ?xy  Explain. no; Sample answer: 

Even though 30xy has factors of x and y, y is still the only variable 

factor that the two expressions have in common. 

Go Online 

• Find additional teaching notes and Mathematical Practices. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 1, Find the GCF of Monomials, Slide 2 of 5 

FLASHCARDS 

On Slide 1 of the Learn, students use 

Flashcards to see an example of the GCF 

of numbers and monomials. 

CLICK 

On Slide 2 of Example 1, students shade 

squares to show the factors of 12 and 30. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 7.EE.A.1 

Interactive Presentation 

Example 2, Find the GCF of Monomials, Slide 2 of 5 

CLICK

On Slide 2, students select the factors 

that are common in each term. 

TYPE

On Slide 3, students type to write the GCF 

a of 18a and 20 .ab  

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Find the GCF of Monomials 

Objective 

Students will find the greatest common factor of monomials using prime 

factorization. 

Teaching the Mathematical Practices 

7 Look For and Make Use of Structure Enc ourage students to 

analyze the structure of the prime factorization of a monomial 

that contains variables in order to see the relationship between 

the coefficients and their prime factorization, and between the 

variables and their prime factorization. Students should be able 

to explain how the structure of the prime factorizations can be 

used to identify the GCF of the monomials. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What are prime factors? Prime factors are factors of a number

that are also prime numbers. 

AL Give an example of a prime factor. Sample answer: One prime

factor of the number 6 is 2. 

OL Why is 3 not a common factor? It is only a factor for 18 ,a  not for

20 .ab  

OL In the list of factors for 20 ,ab  why is the second 2 not a common

factor? Sample answer: Only one 2 is a common factor for both 

expressions. For the second 2 to be a common factor, it would 

mean that 2 × 2, or 4 would have to be a factor of both 18a and 

20 ,ab  and 4 is not a factor of 18. 

BL How could you alter the expression 18a so that its prime factors

include both 2s? Sample answer: If the expression was 36 ,a  its 

prime factors would be 2, 2, 3, 3, and a. 

SLIDE 3 

AL What is 2 times a? 2a

OL Why do we multiply the common factors? Sample answer: They

are factors of the GCF. By definition, factors are multiplied to 

obtain a product. 

BL Generate two different monomials whose GCF is 4 .ab

Sample answer: 36abc and 20 .ab  

Go Online 

• Find additional teaching notes, Teaching the Mathematical Practices, 

and the Talk About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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2 EXPLORE AND DEVELOP 7.EE.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Factor Linear Expressions 

Objective 

Students will use algebra tiles to explore how to factor linear expressions. 

Ideas for Use 

Recommended Use Pr esent the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the Talk 

About It! questions. Monitor student progress during the activity. Upon 

completion of the Explore activity, have student volunteers share their 

responses to the Inquiry Question. 

What if my students don’t have dev ces?i  You may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of Activity 

Students will be presented with a video showing how to use algebra tiles 

to factor linear e xpressions. Throughout this activity, students will use 

algebra tiles to model and factor three linear expressions. 

Inquiry Question 

How can algebra tiles help you factor linear expressions? Sample answer: 

Algebra tiles help to visualize the factors as if they were the length and 

width of a rectangle. 

Go Online to find additional teaching notes and sample answers 

for the T alk About It! questions. Sample responses for the Talk About It! 

questions on Slide 3 are shown. 

Talk About It! 
SLIDE 3 

Mathemat cali  D scoursei  

Compare your arrangement with your partner’s arrangement. Are they 

the same? How many different ways can the tiles be arranged? 

See students’ work; the arrangements should be the same. Sample 

answer: The tiles can be arranged in a rectangle one way. The rectangle 

has a width of 2 and a length of x + 3. 

(continued on next page) 

Interactive Presentation 

Explore, Slide 1 of 7 

Explore, Slide 3 of 7 

DRAG & DROP 

Throughout the Explore, students drag algebra tiles to factor 

algebraic expressions. 

WATCH 

On Slide 2, students watch a video that demonstrates how to use 

algebra tiles to factor linear expressions. 
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2 EXPLORE AND DEVELOP 7.EE.A.1 

Interactive Presentation 

Explore, Slide 6 of 7 

TYPE

On Slide 7, students respond to the Inquiry Question and view a 

a sample answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Factor Linear Expressions 
(continued)

Teaching the Mathematical Practices 

5 Use Appropriate Tools Strategically St udents should 

understand the structure of a linear expression and how it can be 

represented using algebra tiles. 

7 Look For and Make Use of Structure Through exploration, 

students should come to realize the benefit of using algebra tiles 

as they can manipulate the tiles and visualize the results when 

factoring linear expressions. 

MPMP

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. Sample responses for the Talk About It! 

questions on Slide 6 are shown. 

Talk About It! 
SLIDE 6 

Mathemat cali  D scoursei  

The expressions you found in previous exercises represent the factored 

form of the original expressions. What happens when you apply the 

Distributive Property to the factored expressions? Sample answer: When 

you use apply Distributive Property to the factored expressions, 

the result is the original expression. 

How is factoring related to the Distributive Property? Sample answer: 

Factoring is the Distributive Property in reverse. 

DIFFERENTIATE

Language Development Act v tyi i  ELL 

Students previously used the term factor as a noun. When multiplying, 

each number being multiplied is a factor. In this lesson, students will 

use the term factor as a verb, but the meanings are related. To factor 

an expression means to express the product (the expression) as a 

multiplication expression of its factors. 
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7.EE.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Factor Linear Expressions 

Objective 

Students will use the Distributive Property to factor a linear expression. 

Go Online to have students watch the animation on Slide 1. The 

animation illustrates factoring linear e xpressions. 

Teaching Notes 
SLIDE 1 

Play the animation about factoring linear expressions for the class. 

Remind students that the factored form of the expression is equivalent to 

the original expression. There should be the same number of terms inside 

the parentheses of the factored form as there were terms in the original 

expression, but is written as a multiplication expression. 

DIFFERENTIATE 

Enr chmenti  Act v tyi i  BL 

Have students work in pairs to write three different linear expressions. 

Two of the expressions should be prime, while one of the expressions 

should be able to be factored. Have pairs exchange their sets of 

expressions with another pair. Each pair should determine which 

expressions that the other pair wrote cannot be factored. Have them 

explain why. 

Interactive Presentation 

Learn, Factor Linear Expressions 

WATCH 

On Slide 1 of the Learn, students watch an 

animation that demonstrates how to 

factor a linear expression. 
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2 EXPLORE AND DEVELOP 7.EE.A.1 

Interactive Presentation 

Example 4, Expressions with No Common Factors, Slide 2 of 4 

TYPE 

On Slide 2 of Example 3, students type to 

a factor 3x + 9. 

CLICK 

On Slide 2 of Example 4 students select 

from a drop-down menu to indicate if the 

terms have any common factors. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Factor Linear Expressions 

Objective 

Students will factor linear expressions. 

Questions for Mathematical Discourse 
SLIDE 2 

AL What are the prime factors of 3 ?x  9? The prime factors of 3x are 

3 and x. The prime factors of 9 are 3 and 3. 

OL Why do we only place one 3 on the outside of the parentheses? 

Sample answer: Only one 3 is a factor of both expressions. 

2 
BL Describe how you think you could factor 3x + 9 .x  Sample 

2 answer: The prime factors of 3x are 3, x, and x. The prime 

factors of 9x are 3, 3, and x. So, the common factors are 3 

and x. The factored form would be 3 (x x + 3). 

Example 4 Expressions with No Common 
Factors 

Objective 

Students will determine that linear expressions with no common factors 

cannot be factored. 

Questions for Mathematical Discourse 
SLIDE 2 

AL What are the prime factors of 12 ?x  7 ?y  The prime factors of 12x 

are 2, 2, 3, and x. The prime factors of 7y are 7 and y. 

OL Are there any factors in common? no 

OL What does it mean when there are no factors in common? The 

expression cannot be factored. 

BL When an expression cannot be factored, it is considered prime. 

Is 12x + 7y prime? yes 

BL Generate another expression that is considered prime. Sample 

answer: 8a + 9b 

Go Online 

• Find additional teaching notes. Teaching the Mathematical Practices, 

and the Talk About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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7.EE.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 5 Factor Linear Expressions 

Objective 

Students will factor linear expressions with rational numbers written as 

fractions. 

Teaching the Mathematical Practices 

6 Attend to Precision Enc ourage students to perform the steps 

in factoring the expression accurately and efficiently, clearly 

articulating the mathematical reason(s) that support each step. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

_ 1 _ 1 
AL How is the term x expressed as a product of its factors? ( )x  

4 4 

_ 1 _ 1 
AL How is the term expressed as a product of its factors? (1) 

4 4 
_ 1 

OL Why is placed outside of the parentheses? It is a factor of both 
4 

expressions. 

OL Why is the number 1 left on the inside of the parentheses? When 
_ 1 _ 1 

you factor out of , the only number left is 1. 
4 4 

BL Create and factor your own expression that contains a rational 
_ 1 _ 1 

coefficient and a rational constant. Sample answer: y + ; 
3 3 

_ 1 
The factored form is (y + 1). 

3 

Go Online 

• Find additional teaching notes, Teaching the Mathematical Practices, 

and the Talk About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Foldables 

Have students update their Foldables based on what they learned in 

this lesson. For this lesson, students could record information about 

factoring linear expressions. You may wish to have students share their 

Foldables with a partner to compare the information they recorded, 

discussing and resolving any differences. 
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3 REFLECT AND PRACTICE 7.EE.A.1

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Exit Ticket 

Refer to the Exit Ticket slide. How could you rewrite the expression 

4x + 8 using a common factor that represents the total cost and the 

cost for each friend? Write a mathematical argument that can be used to 

defend your solution. Sample answer: Factor out the common factor of 4 

and rewrite the expression using the Distributive Property. So, 4(x + 2) 

represents the total cost and cost for each friend. 

Essential Question Follow-Up 

Why is it beneficial to rewrite expressions in different forms? 

In this lesson, students learned how to factor linear e xpressions. 

Encourage them to brainstorm with a partner a real-world problem in 

which facotring an expression such as 6a + 24ab can help solve the 

problem. One possible example could be finding the dimensions of a 

rectangle whose area is represented by the expression (6a + 24 )ab  feet. 

If the width is 6a feet, then the length must be (1 + 4 )b  feet. 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, 

THEN assign: 

• Practice, Exercises 17, 19–22 

• Simplifying Algebraic Expressions 

BL 

IF students score 66–89% on the Checks, 

THEN assign: 

• Practice, Exercises 1–15, 18–20 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1–5 

• The Distributive Property 

OL 

IF students score 65% or below on the Checks, 

THEN assign: 

• Remediation: Review Resources 

• Take Another Look 

• The Distributive Property 

AL 
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7.EE.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive Student 

Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, 

as well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Assignments 

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T opic Exercises 

1 find the greatest common factor of monomials

by identifying the GCF of the coefficients and the 

variables 

1–6 

2 factor linear expressions 7–15 

2 extend concepts learned in class to apply them in new

contexts 

16 

3 solve application problems involving factoring linear

expressions 

17, 18 

3 higher-order and critical thinking skills 19–22 

Common Misconception 

When students factor expressions, they may use the wrong factor which 

would result in the incorrect answer . In Exercises 7–15 remind students to 

find the GCF and not just a common factor. 
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3 REFLECT AND PRACTICE 7.EE.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teaching the Mathematical Practices 

7 Look for and Make Use of Structure In E xercise 19, students 

write two monomials that satisfy the given requirement. 

3 Construct Viable Arguments and Critique the Reasoning of 

Others In Exercise 22, students find the error in a student’s 

reasoning and correct it. 

MPMP

Collaborative Practice 

Have students work in pairs or small groups to complete the following 

e xercises. 

Solve the problem another way. 

Use with Exercises 17–18 Have students work in groups of 3-4. After 

completing Exercise 17, have one student from each group rotate to form 

a different group of students. Each student should share the solution 

method they previously used to solve the problem. Have students 

compare and contrast the different methods for solving the problem, and 

determine if each method is a viable solution. If the solutions were the 

same, have them brainstorm another way to solve the problem. Have one 

group present two viable solution methods to the class, and explain why 

each method is a correct method. Repeat this process for Exercise 18. 

Create your own higher-order thinking problem. 

Use with Exercises 19–22 After completing the higher-order thinking 

problems, have students write their own higher-order thinking problem 

that involves the concepts from this lesson. Have them trade their 

problems with a partner and solve them. Then have them check each 

other’s work, and discuss and resolve any differences. 

370 Module 6 • Algebraic Expressions

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page0554.xhtml


Lesson 6-5 

Combine Operations with Linear Expressions 
7.EE.A.1 

LESSON GOAL 

Students will combine operations to simplify linear expressions. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Example 1: Combine Operations to Simplify Expressions 

Example 2: Combine Operations to Simplify Expressions 

Example 3: Combine Operations to Simplify Expressions 

Apply: Gardening 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

Formative Assessment Math Probe 

DIFFERENTIATE 

View reports of student progress of the Checks after each example 

to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Take Another Look ● 

Extension: Simplify Rational Expressions ● ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 37 of the Language Development 

Handbook to help your students build 

mathematical language related to combining 

operations with linear expressions. 

ELL You can use the tips and suggestions on 

page T37 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 
45 min 1 day 

Focus 
Doma n:i  Expressions and Equations 

Ma orj  Cluster(s): In this lesson, students address major cluster 

7 .EE.A by combining operations to simplify linear expressions. 

Standards for Mathemat cali  Content: 7 .EE.A.1 

Standards for Mathemat cali  Pract ce:i  MP1, MP3, MP4, MP6, MP7 

Coherence 

Vert cali  Al gnmenti  

Previous

Students found the GCF of monomials and factored algebraic expressions. 

7 .EE.A.1 

Now

Students combine operations to simplify linear expressions. 

7.EE.A.1 

Next

Students will apply the use of expressions to write and solve equations 

and formulas. 

7.EE.B.4 

Rigor 

The Three P llarsi  of R gori  

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Br dgei  In this lesson, students will draw on their 

knowledge of adding and subtracting linear expressions and factoring 

linear expressions to gain an understanding of combining linear 

expressions. Students will gain fluency in combining the procedures 

of combining like terms, adding and subtracting linear expressions, 

distributing integers over linear expressions and factoring linear 

expressions. 

Mathematical Background 
Use properties, the order of operations, and knowledge of adding, 

subtracting, and factoring linear expressions to combine operations to 

simplify linear expressions. To simplify the expression -2(x + 3) + 8 ,x  first 

use the Distributive Property to rewrite the expression as -2x - 6 + 8 ,x  

then combine like terms. The expression in simplest form is 6x - 6. 
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1 LAUNCH 7.EE.A.1

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Use? 

Warm Up 

Prerequisite Skills 

The Warm-Up exercises address the following prerequisite skill for this 

lesson: 

• adding, multiplying, and dividing rational numbers (Exercises 1–3) 

Answers

1. $0 .23 

2. 32
_ 1 _ 

3. 14 kilometers 6 

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This lesson 

launches with a discussion about using an expression to find the number of 

leftover decorations from classroom parties. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer read 

aloud How can I meet this standard? and How can I use these practices?, 

and connect these to the standards. 

What Vocabulary Will You Use? 
Use the following question to engage students and facilitate a class 

discussion. 

Ask:

• When is an expression simplified? Sample answer: An expression is 

simplified when no more operations can be performed without knowing 

the value(s) of any variables. 
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2 EXPLORE AND DEVELOP 7.EE.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Combine Operations to Simplify 
Expressions 

Objective 

Students will simplify linear expressions by using the Distributive 

Property , combining like terms, and writing the answer in factored form. 

Questions for Mathematical Discourse 
SLIDE 2 

AL Describe the parts that make up this expression. Sample answer: 

There is a product of –2 and (x + 3). Then 8x is added to that 

product. 

OL After using the Distributive Property and combining like terms, 

what is the expression? 6x – 6 

OL How do you know that you can factor 6x – 6? There is a common 

factor in each term, 6. 

BL Generate your own expression in which you need to perform 

multiple operations to simplify it. Write your result in factored 

form. Sample answer: 4(x + 1) + (5x + 2); In factored form, 

this is 3(3x + 2). 

Example 2 Combine Operations to Simplify 
Expressions 

Objective 

Students will simplify expressions with rational numbers by using the 

Distributive Property and combining lik e terms. 

Questions for Mathematical Discourse 
SLIDE 2 

AL Describe the parts that make up this expression. Sample answer: 
_ 1 _ _ 1 _ _ 3 _ There is a product of and x - 2 Then x is added to that 
2 (4 ). 

8 
product. 

OL After using the Distributive Property and combining like terms, 
_ 1 _ what is the expression? x - 1 
2 

_ 1 _ OL Is x - 1 in simplest form? Explain. yes; Sample answer: There are 
2 

no like terms. 

_ 3 _ BL Does it matter that x is added at the beginning of the expression 
8 

instead of at the end? Explain. no; Sample answer: The 

Commutative Property states that you can add in any order. 

Go Online 

• Find additional teaching notes, Teaching the Mathematical Practices, 

and the Talk About It! questions to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present the Extra Examples. 

Interactive Presentation 

Example 1, Combine Operations to Simplify Expressions, Slide 2 of 4 

TYPE 

On Slide 2 of Example 1, students type to 

enter the simplified expression. a 

CLICK 

On Slide 2 of Example 2, students move 

through the steps to simplify an 

expression. 

CHECK 

Students complete the Check exercises 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 7.EE.A.1 

Interactive Presentation 

Example 3, Combine Operations to Simplify Expressions, Slide 2 of 3 

TYPE 

On Slide 2, students type to enter the 

simplified expression. a 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Combine Operations to Simplify 
Expressions 

Objective 

Students will simplify linear expressions by using the Distributive 

Property , adding or subtracting, and writing the answer in factored form. 

Teaching the Mathematical Practices 

6 Attend to Precision Enc ourage students to carefully attend to 

each operation and perform the operations accurately and 

efficiently, paying special attention to the sign of each term. 

7 Look For and Make Use of Structure Encourage students to 

analyze the structure of the given expression prior to simplifying 

it. They should understand how the expression is structured in 

order to know which operations must be performed first. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL Describe the parts that make up this expression. Sample answer: 
2 __ There is a product of and (18x - 12). Then (6x + 7) is subtracted 
3 

from that product. 

OL What operation should be performed first? Use the Distributive 
2 __ Property to simplify (18x - 12). 
3 

OL What operation should be performed second? Rewrite the 

subtraction of the second expression as addition of the additive 

inverse. 

BL Generate an expression that involves multiple operations and 

one in which there is at least one rational number. Trade your 

expression with another student and have them explain to you 

how they would simplify it. See students’ work. 

Go Online 

• Find additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

DIFFERENTIATE 

Enr chmenti  Act v tyi i  BL 

To challenge students’ understanding of simplifying expressions, have 

them work with a partner to simplify the following expression without 

completely expanding it. Have them first identify any common factors 

between the two addends, then factor and simplify the resulting 

expression. 

_ 1 _ (4a - 2) + 2 (a - 3(a - 1) 
2 )
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7.EE.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Gardening 

Objective 

Students will come up with their own strategy to solve an application 

problem involving the area of a flower border of a garden. 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them, 

4 M odel with Mathematics Students will be presented with a task. 

They will first seek to understand the task, and then determine 

possible entry points to solving it. As students come up with their 

own strategies, they may propose mathematical models to aid them. 

As they work to solve the problem, encourage them to evaluate their 

model and/or progress, and change directions, if necessary. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others As students respond to the Write About It! prompt, 

have them make sure their argument uses correct mathematical 

reasoning. If you choose to have them share their responses with 

others, encourage the listeners to ask clarifying questions to verify 

that the reasoning is correct. 

MPMP

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

the task, or have a volunteer read it aloud. Then allow students the time 

to mak e sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them 

on a particular strategy, encourage them to use their own strategies to 

solve the problem and to evaluate their progress along the way. They 

may or may not find that they need to change direction or try out several 

strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustration, or disengagement, intervene to encourage 

them to think of alternate approaches to the problem. Some sample 

questions are shown. 

• What are the dimensions of the garden? 

• What operations will you use to find the area of the garden without the 

sitting region? 

• How can the Distributive Property help you? 

Write About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

Interactive Presentation 

Apply, Gardening 

WATCH 

Students watch an animation that 

illustrates the problem they are about to 

solve. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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3 REFLECT AND PRACTICE 7.EE.A.1

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Exit Ticket 

Refer to the Exit Ticket slide. The expression 6x + 17y - (3x + 5 )y  

represents the number of decorations and streamers that would be 

left over. Find the simplified expression that represents the number 

of decorations and streamers that were given to each of the three 

neighboring classrooms. Write a mathematical argument that can be 

used to defend your solution. x + 4 ;y  Sample answer: First, rewrite the 

e xpression 6x + 17y- (3 5 )x+ y  by adding the additive inverse: 

6x + 17y + ( 3- x - 5 ).y  Simplify the e xpression by combining like terms: 

3x + 12 .y  Then factor out 3 which results in a final simplified e xpression 

of 3(x + 4 ).y  Each classroom will receive x + 4y number of decorations 

and streamers. 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, 

THEN assign: 

• Practice, Exercises 13, 15–19 

• Extension: Simplify Rational Expressions 

• Simplifying Algebraic Expressions 

BL 

IF students score 66–89% on the Checks, 

THEN assign: 

• Practice, Exercises 1–12, 14, 16, 18 

• Extension: Simplify Rational Expressions 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1–3 

• The Distributive Property 

OL 

IF students score 65% or below on the Checks, 

THEN assign: 

• Remediation: Review Resources 

• Take Another Look 

• The Distributive Property 

AL 
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7.EE.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive Student 

Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Assignments 

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T opic Exercises 

1 simplify linear expressions by using the Distributive

Property, combining like terms, and adding or 

subtracting 

1–12 

2 extend concepts learned in class to apply them in new

contexts 

13 

3 solve application problems involving combining

operations with linear expressions 

14, 15 

3 higher-order and critical thinking skills 16–19 

Common Misconception 

Some students may attempt to factor the expression before simplifying 

the e xpression. Review the steps to simplifying an expression that 

includes factoring as the last step. 
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3 REFLECT AND PRACTICE 7.EE.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teaching the Mathematical Practices 

3 Construct Viable Arguments and Critique the Reasoning 

of O thers In Exercise 17, students find a student’s error in 

simplifying an expression and correct it. 

1 Make Sense of Problems and Persevere in Solving Them 

In Exercise 19, students factor two expressions with rational 

coefficients. 

MPMP

Collaborative Practice 

Have students work in pairs or small groups to complete the following 

e xercises. 

Interview a student. 

Use with Exercises 14–15 Have pairs of students interview each other as 

they complete these application problems. Students take turns being the 

interviewer and interviewee for each problem. Interview questions should 

include asking the interviewee to think aloud through their solution 

process. An example of a good interview question for Exercise 15 might 

be “How would you find the expressions for the length and width?” 

Clearly and precisely explain. 

Use with Exercise 18 Have pairs of students prepare their explanations, 

making sure that their reasoning is clear and precise. Then call on 

one pair of students to explain their reasoning to the class. Encourage 

students to think about the requirements for an expression to be 

simplified. 
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Module 6 • Algebraic Expressions 

Review 

ELL A completed Foldable for this module should include examples and 

explanations of operations with linear expressions. Have students share 

their completed Foldables with a partner, comparing the similarities and 

differences in the examples recorded. Students can use their completed 

Foldables to study for the module assessment. 

Rate Yourself! 

Have students return to the Module Opener to rate their understanding 

of the concepts presented in this module. They should see that their 

knowledge and skills have increased. After completing the chart, have them 

respond to the prompts in their Interactive Student Edition and share their 

responses with a partner. 

Review and Assessment Options 

The following online review and assessment resources are available for you 

to assign to your students. These resources include technology-enhanced 

questions that are auto-scored, as well as essay questions. 

Review Resources 

Vocabulary Activity 

Module R eview 

Assessment Resources 

Put It All Together: Lessons 6-1 through 6-3 

V ocabulary Test 

AL Module Test Form B 

OL Module Test Form A 

BL Module Test Form C 

Performance Task* 

*The module-level performance task is available online as a printable and editable 

document. A scoring rubric is included. 

LearnSmart Use LearnSmart as part of your test preparation plan 

to measure student topic retention. You can create a student assignment 

in LearnSmart for additional practice with this topic for Express onsi  and 

Equat onsi . 

• Equivalent Algebraic Expressions
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Essential Question 

ELL Have students complete the graphic organizer to organize their 

thoughts related to the Essential Question. You may wish to have students 

work in pairs or groups to answer the Essential Question, or facilitate a 

whole class discussion. You may wish to have students watch the Launch 

the Module video again in which the module Essential Question was first 

presented. 

How can we commun catei  algebra ci  relat onsh psi i  w thi  mathemat cali  

symbols? See students’ graphic organizers. 
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Test Practice 

You can use these pages to help your students review module content 

and prepare for online assessments. Exercises 1–14 mirror the types of 

questions your students will see on the online assessments. 

Question Type Description Exercise(s) 

Multiple Choice Students select one correct answer. 2, 5, 9, 11 

Multiselect Multiple answers may be correct. 

Students must select all correct 

answers. 

4 

Equation Editor Students use an online equation 

editor to construct their response, 

often using math notation and 

symbols. 

1, 6, 10, 13 

Open Response Students construct their own

response in the area provided. 

3, 7, 8, 12, 14 

To ensure that students understand the standards, check students’ 

success on individual exercises. 

Standard(s) Lesson(s) Exercise(s) 

7.EE.A.1 6-1, 6-2, 6-3, 6-4, 6-5 1–14 

7 .EE.A.2 6-1 1, 3 
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Module 7 

Equations and Inequalities 

Module Goal

Write and solve equations and inequalities. 

Focus 

Doma n:i  Expressions and Equations 

Ma orj  Clu ster(s): 

7.EE.B S olve real-life and mathematical problems using numerical and 

algebraic expressions and equations. 

8.EE.C Analyze and solve linear equations and pairs of simultaneous 

linear equations. 

Standards for Mathemat cali  C ontent: 

7.EE.B.4.A S olve word problems leading to equations of the form 

px + q = r and p x(  + q) = r, where p, q, and r are specific rational 

numbers. Solve equations of these forms fluently. Compare an algebraic 

solution to an arithmetic solution, identifying the sequence of the 

operations used in each approach. Also addresses 7.NS.A.3, 7.EE.B.4, 

7.EE.B.4.B, 8.EE.C.7, 8.EE.C.7.A, 8.EE.C.7.B. 

Standards for Mathemat cali  Pract ce:i  MP1, MP2, MP3, MP4, MP5, MP6, 

MP7 

Be Sure to Cover 
Students need to have a thorough understanding of the prerequisite skills 

required for this module. 

• solve one-step equations 

• graph an inequality on the number line 

Use the Module Pretest to diagnose students’ readiness for this module. 

Suggested Pacing 

Coherence 

Vertical Alignment 

Previous

Students wrote and solved one-step equations. 6.EE.B.7 

Now

Students write and solve equations and inequalities. 

7.EE.B.4, 7.EE.B.4.A, 7.EE.B.4.B, 8.EE.C.7, 8.EE.C.7.A, 8.EE.C.7.B 

Next

Students will solve linear equations in one variable, including equations with 

coefficients represented by letters. HSA.REI.B.3 

Rigor 

The Three Pillars of Rigor 

In this module, students will draw on their knowledge of solving 

one-step equations (gained in Grade 6) to develop an understanding of 

solving equations and inequalities. They will use this understanding to 

gain fluency in writing and solving equations and inequalities. They will 

apply their understanding to solve real-world problems. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

EXPLORE LEARN EXAMPLE & PRACTICE 

Lesson Standards 45-min classes 90-min classes 

Module Pretest and Launch the Module Video 1 0.5 

7-1 W rite and Solve Two-Step Equations: px + q = r 7.EE.B.4, 7.EE.B.4.A 2 1 

7-2 Write and Solve Two-Step Equations: p x(  + q) = r 7.EE.B.4, 7.EE.B.4.A 2 1 

7-3 Write and Solve Equations with Variables

on Each Side 

8.EE.C.7, 8.EE.C.7.B, Also addresses 8.EE.C.7.A 2 1 

7-4 Write and Solve Multi-Step Equations 8.EE.C.7, 8.EE.C.7.B, Also addresses 8.EE.C.7.A 2 1 

7-5 Determine the Number of Solutions 8.EE.C.7, 8.EE.C.7.A 2 1 

Put It All Together 1: Lessons 7-1 through 7-5 0.5 0.25 

7-6 W rite and Solve One-Step Addition and

Subtraction Inequalities 

7.EE.B.4, 7.EE.B.4.B 1 0.5 

7-7 Write and Solve One-Step Multiplication and

Division Inequalities 

7.EE.B.4, 7.EE.B.4.B 2 1 

7-8 Write and Solve Two-Step Inequalities 7.EE.B.4, 7.EE.B.4.B 1 0.5 

Put It All Together 2: Lessons 7-6 through 7-8 0.5 0.25 

Module R eview and Assessment 2 1 

Total Days 18 9 
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CHERYL TOBEY 

MATH 
PROBES 

Formative Assessment Math Probe 

Write Linear Equations 

Analyze the Probe 
Review the probe prior to assigning it to your students. 

In this probe, students will determine which equations can be used to represent each 

situation, and explain their choices. 

Targeted Concepts Understand the mathematical meaning of words used to describe 

relationships between quantities in real-life situations and recognize different ways to 

write algebraic equations that represent the same mathematical relationship. 

Targeted M sconcept onsi i  

• Students may misrepresent words and/or relationships described with inaccurate 

mathematical operations. 

• Students may inaccurately represent the described situation by a direct translation 

equation (i.e. equations that have numbers and variables in the order in which they 

appear in the description). 

• Students may not recognize equivalent algebraic representations. 

Ass gni  the probe after Lesson 2. 

Correct Answers: 

1. a, c , d 

2. b, d, e 

Collect and Assess Student Answers 

If the student selects... Then the student likely... 

1. b and/or f looked for key words and associated operations, such as “more” means “add,” and 

then selected equations without considering the relationship described. 

Various incorrect

choices

saw only one equation as being correct. Once they have found an equation that 

reflects their thinking, they do not consider whether other equations accurately 

represent the relationship. 

Take Action 
After the Probe Design a plan to address any possible misconceptions. You may wish to 

assign the following resources. 

• Equations and Inequalities 

• Lesson 1, Examples 1–4 

• Lesson 2, Examples 1–5 

• Lesson 3, Examples 1–4 

• Lesson 4, Examples 1–5 

Rev s ti i  the probe at the end of the module to be sure your students no longer carry these 

misconceptions. 
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The Ignite! activities, created by Dr. Raj Shah, cultivate curiosity and 

engage and challenge students. Use these open-ended, collaborative 

activities, located online in the module L aunch section, to encourage your 

students to develop a growth mindset towards mathematics and problem 

solving. Use the teacher notes for implementation suggestions and 

support for encouraging productive struggle. 

Essential Question 

At the end of this module, students will complete a graphic organizer to 

help them answer the Essential Question. 

How can equat onsi  be used to solve everyday problems? 

See students’ graphic organizers. 

What Will You Learn? 

Prior to beginning this module, have your students rate their knowledge 

of each item listed. At the end of the module, you will be reminded to 

have your students return to these pages to rate their knowledge again. 

They should see that their knowledge and skills have increased. 

Foldables are three-dimensional graphic organizers that help students 

create study guides for each module. 

Step 1 Have students locate the module Foldable at the back of the 

Interactive Student Edition. They should follow the cutting and assembly 

instructions at the top of the page. 

Step 2 Have students attach their Foldable to the first page of the 

Module Review, by matching up the tabs. Dotted tabs indicate where to 

place the Foldable. Striped tabs indicate where to tape the Foldable. 

When to Use It Students add information to their Foldables as they 

complete selected lessons. Once they’ve completed their Foldable, they 

can use it to help them study for the module assessment. 

Launch the Module 

The Launch the Module video uses the topics of saving money, 

purchasing music online, and building a fence to introduce the idea of 

writing and solving equations. Use the video to engage students before 

starting the module. 

Pause and Reflect 

Encourage your students to engage in the habit of reflection. As they 

progress through the module, they will be encouraged to pause and think 

about what they just learned. These moments of reflection are indicated 

by the Pause and Reflect questions that appear in the Interactive Student 

Edition. You may wish to have your students share their responses with a 

partner or use these questions to facilitate a whole-class discussion. 

Interactive Presentation 
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What Vocabulary Will You Learn? 

ELL As you proceed through the module, introduce each vocabulary 

term using the following routine. Ask the students to say each term aloud 

after you say it. 

Def nei  A two-step equat oni  has two different operations paired with 

the variable. 

Example The equation 3x – 6 = 12 is an example of a two-step 

equation. The two operations paired with the variable are multiplication 

and subtraction. 

Ask Give another example of a two-step equation. Explain the 

operations that are paired with the variable. Sample answer: 

–2x + 7 = 11; The two operations paired with the variable are 

multiplication and addition. 

Are You Ready? 

Students may need to review the following prerequisite skills to succeed 

in this module. 

• adding, subtracting, multiplying, and dividing rational numbers 

• solving one-step equations 

• writing one-step equations 

• using the Distributive Property to evaluate numerical expressions 

containing rational numbers 

ALEKS is an adaptive, personalized learning environment that identifies 

precisely what each student knows and is ready to learn, ensuring 

student success at all levels. 

You can use the ALEKS pie report to see which students know the 

concepts in the Equat onsi  and Inequal t esi i  topic – who is ready to learn 

these concepts and who isn’t quite ready to learn them yet – in order to 

adjust your instruction as appropriate. 

Mindset Matters 

Reward Effort, Not Talent 

When adults praise students for their hard work toward a solution, rather 

than praising them for being smart or talented, it supports students ’ 

development of a growth mindset. 

How Can I Apply It? 

Have students complete the P erformance Task for the module. Allow 

students a forum to discuss their process or strategy that they used and 

give them positive feedback on their diligence in completing the task. 
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Lesson 7-1 

Write and Solve Two-Step Equations: px + q = r 
7.EE.B.4, 7.EE.B.4.A 

LESSON GOAL 

Students will write and solve two-step equations of the form 

px + q = r. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Solve Two-Step Equations Using Algebra Tiles 

Learn: Two-Step Equations 

Learn: Properties of Equality 

Example 1: Solve Two-Step Equations 

Example 2: Solve Two-Step Equations 

Learn: Two-Step Equations: Arithmetic Method and Algebraic Method 

Explore: Write Two-Step Equations 

Learn: Write Two-Step Equations 

Example 3: Write and Solve Two-Step Equations 

Example 4: Write and Solve Two-Step Equations 

Apply: Budgets 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress of the Checks after each example 

to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Take Another Look ● 

Extension: Consecutive Integers Equations ● ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 38 of the Language Development 

Handbook to help your students build 

mathematical language related to writing 

and solving two-step equations of the form 

px + q = r. 

ELL You can use the tips and suggestions on 

page T38 of the handbook to support students 

who are building English proficiency.

Suggested Pacing 

90 min 1 day 
45 min 2 days 

Focus 
Doma n:i  Expressions and Equations 

Ma orj  Cluster(s): In this lesson, students address major cluster 

7. EE.B by writing and solving two-step equations of the form 

px + q = r. 

Standards for Mathemat cali  Content: 7. EE.B.4, 7.EE.B.4.A, Also 

addresses 7.EE.B.3 

Standards for Mathemat cali  Pract ce:i  MP 1, MP2, MP3, MP4, MP5, 

MP6, MP7 

Coherence 

Vert cali  Al gnmenti  

Previous

Students wrote and solved one-step equations. 

6.EE.B. 7 

Now

Students write and solve two-step equations of the form px + q = r. 

7.EE.B.4, 7.EE.B.4.A 

Next

Students will write and solve two-step equations of the form p x(  + q) = r. 

7.EE.B.4, 7.EE.B.4.A 

Rigor 

The Three P llarsi  of R gori  

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Br dgei  In this lesson, students will draw on 

their knowledge of solving one-step equations to develop an 

understanding of solving two-step equations of the form px + q = r. 

They will apply this understanding to write and solve 

two-step equations in the form px + q = r with real-world problems. 

Mathematical Background 
A two-step equation, such as 5x + 3 = 13, has two different operations 

performed on the variable. In this case, the operations are multiplication 

and addition. To solve a two-step equation, undo the operations in 

reverse order of the order of operations. 

First, undo the addition or subtraction: 5x + 3 − 3 = 13 − 3 → 5x = 10. 

5 __ x _ 1 _ 0 _ Then undo the multiplication or division: = → x = 2. 
5 5 
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1 LAUNCH 7.EE.B.4, 7.EE.B.4.A 

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Use? 

Warm Up 

Prerequisite Skills 

The Warm-Up exercises address the following prerequisite skill for this 

lesson: 

• writing one-step equations (Exercises 1–3) 

Answers 

1. 84 = 4 · c 

2. 29 .5 = 2 + y 

3. 72 ÷ b = 6 

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about using an equation to determine 

the specifics of joining the ski club. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer 

read aloud How can I meet these standards? and How can I use these 

practices?, and connect these to the standards. 

What Vocabulary Will You Learn? 
Use the following questions to engage students and facilitate a class 

discussion. 

Ask: 

• Why do you think the order in which operations are performed is 

important? Sample answer: If the order in which operations are 

performed in an expression changes, the value of the expression may 

also change. 

• A one-step equation has one operation paired with the variable. What 

do you think will be true about a two-step equation? Sample answer: 

I think a two-step equation will have two operations paired with the 

variable. 
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2 EXPLORE AND DEVELOP 7.EE.B.4, 7.EE.B.4.A 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Solve Two-Step Equations with 
Parentheses Using Algebra Tiles 

Objective 

Students will use algebra tiles to explore how to model and solve two- 

step equations. 

Ideas for Use 

Recommended Use Present the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. P airs should discuss each of the Talk 

About It! questions. Monitor student progress during the activity. Upon 

completion of the Explore activity, have student volunteers share their 

responses to the Inquiry Question. 

What if my students don’t have dev ces?i  Y ou may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of Activity 

Students will be presented with an algebra tiles tool that includes an 

equation mat and four types of algebra tiles: an x-tile, -x-tile, 1-tile, and 

-1-tile. Throughout this activity, students will use the algebra tiles tool to 

model and solve two-step equations. 

Inquiry Question 

How can algebra tiles help you solve equations that involve two 

operations? Sample answer: Algebra tiles provide a visual aid when 

deciding the steps needed to solve the equation. 

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. A sample response for the Talk About It! 

question on Slide 2 is shown. 

Talk About It! 
SLIDE 2 

Mathemat cali  D scoursei  

Make a plan to solve the equation using algebra tiles. Watch the video 

if you need help. Sample answer: Add two 1-tiles on each side of the mat 

to form zero pairs on the left side, and then remove the zero pairs. Then 

separate the tiles into four equal groups. 

(continued on next page) 

In teractive Presentation 

Explore, Slide 1 of 5 

Explore, Slide 2 of 5 

DRAG & DROP 

Throughout the Explore, students drag algebra tiles to solve 

equations that involve two operations. 
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2 EXPLORE AND DEVELOP 7.EE.B.4, 7.EE.B.4.A 

Interactive Presentation 

Explore, Slide 4 of 5 

CLICK

On Slide 4, students move through the slides to practice solving 

equations using algebra tiles. 

TYPE

On Slide 5, students respond to the Inquiry Question and view a 

a sample answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Solve Two-Step Equations Using 
Algebra Tiles (continued) 

Teaching the Mathematical Practices 

5 Use Appropriate Tools Strategically E xplain to students the 

benefit of using algebra tiles is that they can manipulate the tiles 

and visualize the results when solving equations. 

MPMP

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. Sample responses for the Talk About It! 

questions on Slide 4 are shown. 

Talk About It! 
SLIDE 4 

Mathemat cali  D scoursei  

Describe the steps you took to solve the equations and explain why that 

method works. Sample answer: Model the equations, then form zero 

pairs on the left side of the mat to isolate the x-tiles. Then separate the 

tiles into equal groups. You can add or subtract zero pairs from either 

side of an equation without changing its value, and you can use the 

properties of equality to separate tiles into groups on each side of 

the mat. 

Did you use any of the Properties of Equality in your solution? Explain. 

Yes; Sample answer: the Subtraction Property of Equality to remove the 

same number of 1-tiles from each side of the mat; the Division Property of 

Equality to separate the tiles into equal groups 
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7.EE.B.4, 7.EE.B.4.A 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Two-Step Equations 

Objective 

Students will learn how to solve two-step equations. 

Teaching the Mathematical Practices 

3 Construct V abi  le Arguments and Cr t quei i  the Reason ngi  of 

Others As students discuss the Talk About It! question on Slide 2, 

encourage them to use mathematical reasoning to formulate their 

comparisons. 

MPMP

Teaching Notes 
SLIDE 1 

Students will learn how to solve a two-step equation. Play the animation 

for the class. Ask students to list the general steps for solving a two- 

step equation. Students should note they must first undo the addition or 

subtraction, then undo the multiplication or division, and finally check 

their solution. Point out that these steps are valid for two-step equations 

without parentheses. As a general rule, tell students to undo the 

operations in an expression in the reverse order that they would use to 

evaluate the expression. 

Talk About It! 
SLIDE 2 

Mathemat cali  D scoursei  

Compare and contrast the equations 5x + 3 = 13 and 5x = 10. 

Sample answer: They are equivalent equations because both have the 

same solution, x = 2. The first equation is a two-step equation, and the 

second equation is a one-step equation. 

Go Online to have students watch the animation on Slide 1. The 

animation illustrates how to solve a two-step equation. 

DIFFERENTIATE 

Enrichment Act v tyi i  BL 

To further students' understanding of how to use models to solve two- 

step equations of the form px + q = r, have them work with a partner 

to complete the following activity. 

Write a real-world problem in which two operations are needed to find 

the solution. One of the operations should be addition or subtraction. 

The other operation should be multiplication or division. Trade 

problems with another pair of students. Have each pair use their own 

strategy to solve the problem and be prepared to defend how their 

strategy works. Have pairs determine if either a bar diagram or algebra 

tiles, or both, can be used to model and solve the problem. Have them 

compare and contrast all of the stregies and determine if there are any 

correspondences between them. 

Interactive Presentation 

Learn, Two-Step Equations, Slide 1 of 2 

WATCH 

On Slide 1 of the Learn, students watch 

an animation to learn how to solve a 

two-step equation. 
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2 EXPLORE AND DEVELOP 7.EE.B.4, 7.EE.B.4.A 

Interactive Presentation 

Example 1, Solve Two-Step Equations, Slide 2 of 4 

TYPE 

On Slide 2 of Example 1, students enter 

the missing value to solve the equation. a 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Properties of Equality 

Objective 

Students will learn about the properties of equality. 

Teaching Notes 
SLIDES 1-4 

Students will learn about the Addition, Subtraction, Multiplication, and 

Division Properties of Equality. Have them select each flashcard to view 

how each property can be represented in words and symbolically. Prior 

to selecting each Symbols flashcard, have students make a conjecture as 

to what equation will be shown for each property. Then have them select 

the flashcard to verify their thinking. 

Example 1 Solve Two-Step Equations 

Objective 

Students will solve two-step equations of the form px – q = r with 

integers. 

Questions for Mathematical Discourse 
SLIDE 2 

AL What operations are paired with the variable? multiplication and 

subtraction 

AL According to the order of operations, which operation would 

be performed first if you were evaluating the expression

-2y -7? Explain. multiplication; Multiplication is performed before 

subtraction in the order of operations. 

OL Explain how to isolate the variable. Sample answer: Undo the 

operations in the reverse order of the order of operations. So, 

undo the subtraction of 7 by adding 7 to each side. Then undo 

the multiplication by dividing each side of the equation by -2. 

OL How can you check your answer? Substitute y = -5 into the 

original equation to verify the statement - –2( 5) - 7 = 3 is true, 

which it is. 

BL If -2y - 7 = 3, what does -2y - 10 equal? Explain without 

calculating the value of y. 0; Sample answer: Because 3 is 

subtracted from one side of the equation ( 2- y - 7 - 3 = 

-2y - 10), subtract 3 from the other side of the equation. 

Because 3 - 3 = 0, then -2y - 10 = 0. 

Go Online 

• Find additional teaching notes, Teaching the Mathematical Practices, 

and the Talk About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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7.EE.B.4, 7.EE.B.4.A 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Solve Two-Step Equations 

Objective 

Students will solve two-step equations with fractional coefficients. 

Teaching the Mathematical Practices 

6 Attend to Precision Enc ourage students to pay careful 

attention to the coefficient in a two-step equation when the 

coefficient is a fraction. Ask students to explain each step as 

they find the solution, encouraging them to use mathematical 

language, such as reciprocal and inverse operation. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What operations are paired with the variable? multiplication and 

addition 

AL According to the order of operations, which operation would be 
_ 1 _ performed first if you were evaluating the expression 4 + r? 
5 

Explain. multiplication; Multiplication is performed before addition 

in the order of operations. 

OL How can you write this equation so that the two operations 

paired with the variable are division and addition? Explain. 

How does rewriting the equation affect the solution process? 
_ r _ Sample answer: I can write the equation as 4 + = -1, 
5 

_ 1 _ because multiplying r by is the same as dividing r by 5. To 
5 

solve this equation, subtract 4 from each side. Then multiply 

each side by 5. 

BL A classmate stated that you can multiply each side of the 

equation by 5 to eliminate the fraction. Is this method correct? 

Explain. yes; Sample answer: Because the denominator is 5, 

multiplying both sides by 5 yields the resulting equation 

20 + r = –5. The fraction is eliminated, and I can solve the 

equation by subtracting 20 from each side. So , r = –25. 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 3, Solve Two-Step Equations, Slide 2 of 4 

TYPE 

On Slide 2, students enter the missing 

a values to solve the eqation. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

Lesson 7-1 • Write and Solve Two-Step Equations: px + q = r 385 

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page0577.xhtml


2 EXPLORE AND DEVELOP 7.EE.B.4, 7.EE.B.4.A 

Interactive Presentation 

Learn, Two-Step Equations: Arithmetic Method and Algebraic Method, Slide 1 of 2 

FLASHCARDS

On Slide 1, students use Flashcards to 

compare the Arithmetic Method and the 

Algebraic Method. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Two-Step Equations: Arithmetic 

Method and Algebraic Method 

Objective 

Students will understand how the arithmetic method and algebraic 

method of solving a two-step equation compare. 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them, 

2 R eason Abstractly and Quantitatively As students discuss the 

Talk About It! question on Slide 2, encourage them to understand 

the two different methods for solving the problem, and why each 

approach leads to the correct solution. They should be able to 

explain how the information can be decontextualized in order to 

represent it with an equation. 

MPMP

Teaching Notes 
SLIDE 1 

Students will learn about the arithmetic method and the algebraic method 

for solving problems. Select the flashcards to show how the given 

problem can be solved using each method. 
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7.EE.B.4, 7.EE.B.4.A 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Two-Step Equations: Arithmetic 

Method and Algebraic Method (continued) 

Talk About It! 

SLIDE 3 

Mathemat cali  D scoursei  

Compare and contrast the arithmetic method and algebraic method used 

to solve the problem. Sample answer: Using either method, the solution 

is the same and the steps are similar. The algebraic method can often 

be more efficient as long as the variable is defined correctly and the 

equation is set up correctly. 

DIFFERENTIATE 

Language Development Act v tyi i  ELL 

Some students may struggle identifying the operations that are paired 

with the variable, and in which order to undo them. They may also 

struggle to identify which property of equality allows them to undo 

those operations. Have students work with a partner to study the 

following two equations. Have them cover up the variable and any 

multiplication or division that is paired with that variable using a slip of 

paper. Then ask them which operation remains. That is the operation 

that should be undone first using the appropriate property of equality. 

Have them determine the properties of equality that can be used to 

solve each equation, and in which order to perform which operations. 

_ x _ 
+ 2 = 16

5 

1. Subtraction Property of Equality; Subtract 2 from each side. 

2. Multiplication Property of Equality; Multiply each side by 5. 

8t – 4 = 10 

1. Addition Property of Equality; Add 4 to each side. 

2. Division Property of Equality; Divide each side by 8. 
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2 EXPLORE AND DEVELOP 7.EE.B.4, 7.EE.B.4.A 

Interactive Presentation 

Explore, Slide 1 of 7 

Explore, Slide 4 of 7 

CLICK

On Slide 4, students move through the steps to create a bar 

diagram for the problem. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Write Two-Step Equations 

Objective 

Students will use bar diagrams to explore how to write two-step 

equations. 

Ideas for Use 

Recommended Use Pr esent the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the Talk 

About It! questions. Monitor student progress during the activity. Upon 

completion of the Explore activity, have student volunteers share their 

responses to the Inquiry Question. 

What if my students don’t have devices? You may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of Activity 

Students will be presented with a real-world problem. Throughout this 

activity , students will investigate how a bar diagram and an equation can 

be used to represent and solve the problem. 

Inquiry Question 

How can a bar diagram help you solve problems involving two-step 

equations ? Sample answer: I can visualize all parts of the problem using 

a bar diagram and then use the bar diagram to write an equation. I can 

then solve the equation arithmetically or algebraically. 

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. Sample responses for the Talk About It! 

questions on Slide 4 are shown. 

Talk About It! 
SLIDE 4 

Mathemat cali  D scoursei  

How do you know what size to make each section in the bar diagram? 

Sample answer: The cost of one small postcard is $0.50 so four of them 

cost $2.00. Since $2.00 is less than half of the total cost of $5.00, the 

sections for the cost of the small postcards needs to be smaller than the 

sections for the cost of the large postcards. 

How can you use the bar diagram to find the cost of one large postcard? 

Sample answer: Subtract the cost of the 4 small postcards from the total 

cost to find the cost of the 2 large postcards. Then divide that cost by 2 

to find the cost of one large postcard. So, each postcard costs $1.50. 

Where is the solution on the bar diagram? The solution is shown on 

each section of the large postcards. 

(continued on next page) 
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7.EE.B.4, 7.EE.B.4.A 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Write Two-Step Equations 
(continued)

Teaching the Mathematical Practices 

5 Use Appropriate Tools Strategically Enc ourage students to 

think about the meaning of the different sections of the bar 

diagram and how the diagram can help when writing two-step 

equations. 

MPMP

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. Sample responses for the Talk About It! 

questions on Slide 5 are shown. 

Talk About It! 
SLIDE 5 

Mathemat cali  D scoursei  

Share your equation with a partner. How is each part of the equation 

illustrated on the bar diagram? Sample answer: 2x + 2 = 5; x 

represents the cost of one large postcard; $2 represents the cost of 

the 4 small postcards; $5 represents the total cost. 

Are there different equations you could write ? If so, how are they similar 

and different? Sample answer: Other equations could be non-simplified 

forms of 2x + 2 = 5, such as x + x + 2 = 5 or x + x + 0.5 + 0.5 + 

0 .5 + 0.5 = 5. They all represent the same situation and have the same 

solution, but are written in different forms. 

Interactive Presentation 

Explore, Slide 6 of 7 

TYPE 

On Slide 5, students type to explain how the bar diagram helped 

a them write an equation. 

DRAG & DROP 

On Slide 6, students drag to complete an equation represented 

by the bar diagram. 

TYPE 

On Slide 7, students respond to the Inquiry Question and view a 

a sample answer. 
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2 EXPLORE AND DEVELOP 7.EE.B.4, 7.EE.B.4.A 

Interactive Presentation 

Learn, Write Two-Step Equations 

FLASHCARDS 

On Slide 1, students will select the 

Flashcards to see the steps for modeling 

a real-world problem with a two-step 

equation. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Write Two-Step Equations 

Objective 

Students will learn how to model a real-world problem with a two-step 

equation of the form px + q = r. 

Teaching Notes 
SLIDE 1 

Have students select each flashcard to view the steps for modeling a 

real-world problem with a two-step equation of the form px + q = r. 

An important step in writing the equation is to define the variable. 

Remind students that the variable can be any letter. In this case, p is 

used because the variable represents the number of people. To avoid 

confusion, point out that if p is used to represent the variable, it will 

replace x in the general form of a two-step equation, px + q = r. The 

letter p in the equation px + q = r is the coefficient of the variable x. 

DIFFERENTIATE 

Reteaching Act v tyi i  AL 

To help students that may be struggling to model real-world problems 

with two-step equations, have them first review how to model a real- 

world problem with a one-step equation. Then adjust the real-world 

scenario in order to add in the additional operation that will make it 

a two-step problem. Have them work with a partner to complete the 

following activity. 

1. Present them with the following one-step problem: The cost of 

renting a jet ski at a local marina is $18 per hour. If Jackson spent a 

total of $54, for how many hours did he rent the jet ski? 

2. Have them model the problem with a one-step equation. Be sure 

they first define the variable. Sample answer: Let h represent the 

number of hours Jackson rented the jet ski; 18h = 54 

3. Have them adjust part of the problem so that the local marina also 

charges an application fee on top of the hourly rental fee. Sample 

answer: The marina charges an application fee of $5. 

4. Have them discuss what this would mean for Jackson’s total cost. 

It would increase from $54 to $59. 

5. Have them adjust their one-step equation so that it now models the 

new scenario, and becomes a two-step equation. Sample answer: 

18h + 5 = 59 
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7.EE.B.4, 7.EE.B.4.A 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Write and Solve Two-Step 
Equations 

Objective 

Students will write and solve two-step equations of the form px + q = r. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively Enc ourage students to 

use a bar diagram to help make sense of the important quantities 

in the real-world problem. Students will decontextualize the 

information by representing it symbolically using a two-step 

equation. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What is the unknown quantity you need to find? How will you 

represent this in the equation? the number of friends at the party; 

with a variable 

OL Why is the expression that represents the ticket cost 8.50 ?n  

Sample answer: The ticket cost for one friend is $8.50 and there 

are n friends. To find the total cost, multiply $8.50 by n. 

OL A classmate wrote the equation 8.50n + 27 = 78. Is this correct? 

Explain. yes; Sample answer: Addition is commutative, so the 

terms 8.50n and 27 can be added in any order. 

BL A classmate wrote the equation 8.50n = 78 – 27. Is this correct? 

Explain. yes; Sample answer: The cost of the pizza will eventually 

be subtracted from the total cost, so it is correct to set it up as a 

subtraction expression from the start. 

SLIDE 3 

AL What operations are paired with the variable? addition and 

multiplication 

OL Explain how to isolate the variable. Sample answer: Subtract 27 

from each side. Then divide each side by 8.50. 

OL How can you check your answer? Sample answer: Replace n with 

6 into the original equation and verify that the statement 

27 + 8.50(6) = 78 is true, which it is. 

BL Suppose next year, Toya wants to invite the same number of 

friends to her party, but the price of each ticket increases by $2.50. 

If the cost of the pizza remains the same, how much will Toya need 

to spend? $27 + $11(6) = $93 

Go Online 

• Find additional teaching notes, Teaching the Mathematical Practices, 

and the Talk About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 3, Write and Solve Two-Step Equations, Slide 2 of 5 

FLASHCARDS 

On Slide 2, students use Flashcards to see 

the steps for writing the equation. 

CLICK 

On Slide 3, students move through the 

steps to solve the equation. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 7.EE.B.4, 7.EE.B.4.A 

Interactive Presentation 

Example 4, Write and Solve Two-Step Equations, Slide 2 of 5 

DRAG & DROP 

On Slide 2, students drag to create the 

correct equation. 

CLICK 

On Slide 3, students enter the missing 

values to solve the equation. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 4 Write and Solve Two-Step 
Equations 

Objective 

Students will write and solve two-step equations of the form px + q = r 

with negative coefficients. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively Enc ourage students to 

make sense of the important quantities in the real-world problem 

in order to abstract them and represent them symbolically. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What is the unknown quantity you need to find? How will you 

represent this in the equation? in how many minutes will the 
_ 1 _ amount of water reach 10 gallons; with a variable 
2 

OL Why is the expression that represents the starting amount minus 
_ 1 _ the amount that is draining equal to 30 − 5 ?m  Sample answer: 
2 

_ 1 _ The aquarium originally has 30 gallons of water and is draining 
2 

at the rate of 5 gallons per minute m. 

_ 1 _ _ 1 _ OL A classmate wrote the equation 5m - 30 = 10 . Is this 
2 2 

correct? Explain. no; Sample answer: Subtraction is not 
_ 1 _ commutative, so the terms 30 and 5m cannot be subtracted 
2 

in any order. 

_ 1 _ _ 1 _ BL A classmate wrote the equation 10 + 5m = 30 . Is this 
2 2 

correct? Explain. yes; Sample answer: If you start with the final 

amount of water and add the rate at which the water had been 

drained times the number of minutes, you will end up with the 

original amount of water. 

SLIDE 3 

AL What operations are paired with the variable? Explain. addition 

and multiplication; The variable m is multiplied by -5 and added 
_ 1 _ to 30 . 
2 

_ 1 _ OL Explain how to isolate the variable. Sample answer: Subtract 30
2 

from each side. Then divide both sides by -5. 

OL Why do you divide each side by -5 instead of 5? Sample answer: 

Because 5m is being subtracted, the coefficient of m is -5, not 5. 

BL How many gallons were drained in 4 minutes? 20 gallons 

Go Online 

• Find additional teaching notes, Teaching the Mathematical Practices, 

and the Talk About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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7.EE.B.4, 7.EE.B.4.A 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Budgets 

Objective 

Students will come up with their own strategy to solve an application 

problem involving the cost to rent a moon bounce. 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them, 

4 M odel with Mathematics Students will be presented with a task. 

They will first seek to understand the task, and then determine 

possible entry points to solving it. As students come up with their 

own strategies, they may propose mathematical models to aid them. 

As they work to solve the problem, encourage them to evaluate their 

model and/or progress, and change directions, if necessary. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others As students respond to the Write About It! prompt, 

have them make sure their argument uses correct mathematical 

reasoning. If you choose to have them share their responses 

with others, encourage the listeners to ask clarifying questions 

to verify that the reasoning is correct. 

MPMP

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

t he task, or have a volunteer read it aloud. Then allow students the time 

to make sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them 

on a particular strategy, encourage them to use their own strategies to 

solve the problem and to evaluate their progress along the way. They 

may or may not find that they need to change direction or try out several 

strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustration, or disengagement, intervene to encourage 

them to think of alternate approaches to the problem. Some sample 

questions are shown. 

• How can you determine the hourly charge? 

• What other costs, besides the hourly charge do you need to include? 

Write About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

Interactive Presentation 

Apply, Budgets 

WATCH 

Students watch an animation that 

illustrates the problem they are about to 

solve. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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3 REFLECT AND PRACTICE 7.EE.B.4, 7.EE.B.4.A 

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Exit Ticket 

Refer to the Exit Ticket slide. The cost to join the Ski Club is $270. You 

paid a deposit of $95.50 and will save an additional $20 per week to 

pay for the cost. The equation 95.5 + 20w = 270 can be used to find 

the number of weeks w you will need to save. Solve the equation and 

interpret the solution within the context of the problem. Describe the 

steps you used. w = 8.725; I will need to save for 9 weeks; Sample 

answer: First, use the Subtraction Property of Equality to subtract 95.5 

from each side; 20w = 174.5. Then use the Division Property of Equality 

to divide each side of the equation by 20; w = 8.725. 

Foldables 

Have students update their Foldables based on what they learned in 

this lesson. For this lesson, students could record information on solving 

two-step equations of the form px + q = r. You may wish to have 

students share their Foldables with a partner to compare the information 

they recorded, discussing and resolving any differences. 

Essential Question Follow-Up 

How can equations be used to solve everyday problems? 

In this lesson, students learned how to write and solve a two-step 

equation, of the form px + q = r that represents a real-world problem 

involving rational numbers. Encourage them to brainstorm an e xample 

of a problem arising in everyday life in which they can use a two-step 

equation of this form to model and solve the problem. For example, 

the equation 32.50p + 5 = 167.50 can model the cost of attending a 

waterpark in which the cost per person p is $32.50 and the parking fee 

is $5.00. 
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7.EE.B.4, 7.EE.B.4.A 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive Student 

Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Assignments 

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T opic Exercises 

1 solve two-step equations of the form px + q = r 1–6 

1 write and solve two-step equations of the form
px + q = r 

7–10 

2 write and solve two-step equations of the form
px + q = r 

7–10 

2 extend concepts learned in class to apply them in new
contexts 

11 

3 solve application problems involving writing and
solving two-step equations of the form px + q = r 

12, 13 

3 higher-order and critical thinking skills 14–17 

Common Misconception 

Students may struggle to identify the correct value of p and the 

correct value of q when writing the equation for each e xercise. For 

example, in Exercise 7, students may incorrectly write the equation as 

15p+ 29.50 = 133. Remind them to look for key words in the problem. 

The phrase “a total of $15 spent on parking” means that there was a 

one-time parking fee of $15, which is added on after finding the total cost 

of the tickets. The phrase “$29.50 each” means that for each person who 

attends the concert, there is a ticket price of $29.50, so 29.50 will need 

to be multiplied by the number of people, p. 
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3 REFLECT AND PRACTICE 7.EE.B.4, 7.EE.B.4.A 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them In 

Exercise 15, students use multiple steps to write and solve an 

equation for a real-world problem. 

3 Construct Viable Arguments and Critique the Reasoning of 

Others In Exercise 16, students solve a multi-step word problem 

involving writing and solving a two-step equation. 

In Exercise 17, students find and correct a studentʼs mistake. 

MPMP

Collaborative Practice 

Have students work in pairs or small groups to complete the following 

e xercise. 

Solve the problem another way. 

Use with Exercise 15 Have students work in groups of 3–4. After 

completing Exercise 15, have one student from each group rotate to form 

a different group of students. Each student should share the solution 

method they previously used to solve the problem. Have students 

compare and contrast the different methods for solving the problem, 

and determine if each method is viable. If the solutions were the same, 

have them brainstorm another way to solve the problem. Have one group 

present two viable solution methods to the class, and explain why each 

method is a correct method. 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, 

THEN assign: 

• Practice, Exercises 12, 14–17 

• Extension: Consecutive Integers Equations 

• Multi-Step Equations, Applications of Equations 

BL 

IF students score 66–89% on the Checks, 

THEN assign: 

• Practice, Exercises 1–10, 13, 16, 17 

• Extension: Consecutive Integers Equations 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1–4 

• One-Step Equations 

OL 

IF students score 65% or below on the Checks, 

THEN assign: 

• Remediation: Review Resources 

• Take Another Look 

• One-Step Equations 

AL 

394 Module 7 • Equations and lnequalities

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page0588.xhtml


Lesson 7-2 

Write and Solve Two-Step Equations: p x(  + q) = r 
7.EE.B.4, 7.EE.B.4.A 

LESSON GOAL 

Students will write and solve two-step equations of the form 

p x(  + q) = r. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Solve Two-Step Equations Using Algebra Tiles 

Learn: Two-Step Equations 

Examples 1-3: Solve Two-Step Equations 

Learn: Two-Step Equations: Arithmetic Method and Algebraic Method 

Explore: Write Two-Step Equations 

Learn: Write Two-Step Equations 

Examples 4-5: Write and Solve Two-Step Equations 

Apply: Perimeter 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

Formative Assessment Math Probe 

DIFFERENTIATE 

View reports of student progress of the Checks after each example. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Take Another Look ● 

Extension: Systems of Equations ● ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 39 of the Language Development 

Handbook to help your students build 

mathematical language related to equations of 

the form p x(  + q) = r. 

ELL You can use the tips and suggestions on 

page T39 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 1 day 
45 min 2 days 

Focus 
Domain: Expressions and Equations 

Major Cluster(s): In this lesson, students address major cluster 7. EE.B 

by writing and solving two-step equations of the form 

p x(  + q) = r. 

Standards for Mathematical Content: 7. EE.B.4, 7.EE.B.4.A, Also 

addresses 7.EE.B.3 

Standards for Mathematical Practice: MP 1, MP2, MP3, MP4, MP5 

Coherence 

Vertical Alignment 

Previous

Students wrote and solved two-step equations of the form px + q = r. 

7. EE.B.4, 7.EE.B.4.A 

Now

Students write and solve two-step equations of the form p x(  + q) = r. 

7.EE.B.4, 7.EE.B.4.A 

Next

Students will write and solve equations with variables on each side. 

8.EE.C.7, 8.EE.C.7.B 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students will draw 

on their knowledge of solving two-step equations of the form 

px + q = r and the Distributive Property to develop an 

understanding of solving two-step equations of the form 

p x(  + q) = r. They will use this understanding to gain fluency in 

solving two-step equations of the form p x(  + q) = r with rational 

numbers. They will apply this understanding to write and solve two- 

step equations in the form p x(  + q) = r with real-world problems. 

Mathematical Background 
An equation like 2(x + 6) = 14 is in the form p x(  + q) = r. It contains two 

factors, p and (x + q), and is considered a two-step equation. You can 

solve equations like this using the reverse order of operations and the 

properties of equality or by using the Distributive Property. 
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1 LAUNCH 7.EE.B.4, 7.EE.B.4.A 

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Use? 

Warm Up 

Prerequisite Skills 

The Warm-Up exercises address the following prerequisite skill for this 

lesson: 

• using the Distributive Property to evaluate numerical expressions 

containing rational numbers (Exercises 1–3) 

Answers 

3 __ 1. 6 4 

2. $46 

3. $396 

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about using an equation to find the 

cost per game of bowling. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer 

read aloud How can I meet these standards? and How can I use these 

practices?, and connect these to the standards. 

What Vocabulary Will You Use? 
Use the following question to engage students and facilitate a class 

discussion. 

Ask: 

• Explain how the Distributive Property is used in mathematics to simplify 

an expression such as 3(5 + 4). Sample answer: The term outside the 

parentheses is multiplied by each term inside the parentheses. 

So, 3(5 + 4) = 3(5) + 3(4), or 15 + 12, which is 27. 
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7.EE.B.4, 7.EE.B.4.A 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Solve Two-Step Equations Using 
Algebra Tiles 

Objective 

Students will use algebra tiles to explore how to model and solve two- 

step equations with parentheses. 

Ideas for Use 

Recommended Use Pr esent the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the Talk 

About It! questions. Monitor student progress during the activity. Upon 

completion of the Explore activity, have student volunteers share their 

responses to the Inquiry Question. 

What if my students don’t have devices? You may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of Activity 

Students will use an algebra tiles tool that includes an equation mat and 

algebra tiles that represent x, −x, 1, and −1. Throughout this activity , 

students will use the algebra tiles tool to model and solve two-step 

equations with parentheses. 

Inquiry Question 

How can algebra tiles help you solve two-step equations  containing 

parentheses ? Sample answer: Algebra tiles provide a visual aid when 

deciding the steps needed to solve the equation. 

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. Sample responses for the Talk About It! 

questions on Slide 2 are shown. 

Talk About It! 
SLIDE 2 

Mathematical Discourse 

How can you model the equation 2(x + 6) = 16 using algebra tiles? 

Sample answer: On the left mat, make 2 groups that each have 

one x-tile and six 1-tiles. On the right mat, place 16 1-tiles. 

Make a plan to solve the equation using algebra tiles. Watch the video 

if you need help. Sample answer: Divide the tiles into 2 equal groups on 

each side of the mat. Each group is equal to x + 6 = 8. Then solve for x 

in each group by removing six 1-tiles from each side. 

(continued on next page) 

In teractive Presentation 

Explore, Slide 1 of 5 

Explore, Slide 2 of 5 

DRAG & DROP 

On Slide 2 and 3, students drag algebra tiles to solve two-step 

equations. 
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2 EXPLORE AND DEVELOP 7.EE.B.4, 7.EE.B.4.A 

Interactive Presentation 

Explore, Slide 4 of 5 

DRAG & DROP 

On Slide 4, students drag algebra tiles to practice solving two-step 

equations. 

TYPE 

On Slide 5, students respond to the Inquiry Question and view a 

a sample answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Solve Two-Step Equations Using 
Algebra Tiles (continued) 

Teaching the Mathematical Practices 

5 Use Appropriate Tools Strategically Enc ourage students to 

think about the meaning of the different colors and sizes of 

algebra tiles and how the manipulation of them can help when 

solving a two-step equation containing parentheses. 

MPMP

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. Sample responses for the Talk About It! 

questions on Slide 4 are shown. 

Talk About It! 
SLIDE 4 

Mathematical Discourse 

Did you use the same method to solve each equation? 

See students’ responses. 

Describe the method(s) you used to solve the equations and explain 

why they work. Sample answer: There are two methods to solve the 

equations using algebra tiles. One method is to first divide the tiles into 

equal groups, and then solve for x in each group. Another method is to 

first isolate the x-tiles on one side of the mat by removing tiles and/or 

creating zero pairs, and then divide the remaining tiles into equal groups. 

Both methods use the properties of equality to isolate the x-tiles, and 

I can add or subtract zero pairs from either side of an equation without 

changing its value. 

Will the process you used to solve the previous equations work for 

solving 4(x + 2) = 15? Why or why not? Sample answer: No; I cannot 

separate 15 into 4 equal groups. 
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7.EE.B.4, 7.EE.B.4.A 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Two-Step Equations 

Objective 

Students will learn how to solve two-step equations of the form 

p x(  + q) = r. 

Go Online to have students watch the animation on Slide 1. The 

animation illustrates how to solve a two-step equation of the form 

p x(  + q) = r. 

Teaching Notes 
SLIDE 1 

Play the animation for the class. Students will learn how to solve a two- 

step equation of the form p x(  + q) = r. Have students compare and 

contrast the two ways the equation was solved. Students should note that 

both methods obtained the same correct solution. You may wish to have 

students discuss which method they prefer. 

DIFFERENTIATE 

Reteaching Activity AL 

If students are struggling with recognizing the difference between 

equations of the form px + q = r and equations of the form p x(  + q) = r, 

have them work with a partner to complete the following activity. 

Have students choose a value for each variable p, q, and r and substitute 

each of those values into both forms of two-step equations. Have 

students solve each equation to recognize the different values of x. 

For example, let p = 3, q = 9, and r = 15. 

px + q = r p x(  + q) = r 

3x + 9 = 15 3(x + 9) = 15 

3x = 6 x + 9 = 5 

x = 2 x = –4 

Interactive Presentation 

Learn, Two-Step Equations 

WATCH 

On Slide 1, students watch an animation 

that explains how to solve equations of 

the form p x(  + q) = r. 
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2 EXPLORE AND DEVELOP 7.EE.B.4, 7.EE.B.4.A 

Interactive Presentation 

Example 1, Solve Two-Step Equations, Slide 2 of 5 

CLICK 

On Slide 2, students move through the 

steps to solve the equation. 

CLICK 

On Slide 3, students move through the 

steps to use the Distrubutive Property to 

solve the equation. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Solve Two-Step Equations 

Objective 

Students will solve two-step equations of the form p x(  + q) = r with 

integers. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively Enc ourage students to 

understand and flexibly use the properties of equality and the 

Distributive Property. Students should be able to use reasoning 

to explain how either method can be used to solve the equation 

3(x + 5) = 45. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What operation is indicated by the number outside the 

parentheses? multiplication 

OL Explain how the Division Property of Equality helps you begin to 

solve this equation. Sample answer: I can divide each side of the 

equation by 3 to undo the multiplication of 3 on the left side of 

the equation. 

OL Even though there are parentheses, can you think of this method 

as solving a two-step equation? Explain. yes; Sample answer: By 

considering the two operations of adding 5 and multiplying by 3, 

I can think of this equation as a two-step equation. 

BL Is there another way you can solve this equation for x? Explain. 

yes; Sample answer: Distribute 3 first to obtain the equation 

3x + 15 = 45. Subtract 15 from each side and then divide each 

side by 3. 

SLIDE 3 

AL Describe how the Distributive Property is used in the first step. 

Sample answer: The Distributive Property is used to expand the 

expression 3(x + 5) to obtain 3x + 15. 

OL How does this method compare to the previous method? 

Sample answer: In this method, I use the Distributive Property 

first to expand the expression. 

OL How can you check your answer? Sample answer: Replace x with 

10 into the original equation to verify that 3(10 + 5) = 45 is a true 

statement, which it is. 

BL How do you think you might use a similar method to solve an 

x _ _ + __ 1 _ equation such as = 5? Sample answer: Multiply both sides by 2 
2 

to eliminate the fraction. Then subtract 1 from each side; x = 9. 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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7.EE.B.4, 7.EE.B.4.A 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Solve Two-Step Equations 

Objective 

Students will solve equations of the form p x(  – q) = r with integers. 

Questions for Mathematical Discourse 
SLIDE 2 

AL What operation is indicated by the number outside the 

parentheses? multiplication 

OL Explain how the Division Property of Equality helps you begin to 

solve this equation. Sample answer: I can divide each side of the 

equation by 5 to undo the multiplication of 5 on the left side. 

OL Explain how to consider this equation a two-step equation. 

Sample answer: By considering subtracting 2 and multiplying by 5, 

I can think of this equation as a two-step equation. 

BL Suppose a classmate states that when solving this equation, 

before multiplication, you should undo the subtraction first 

because the order of operations should be undone in reverse 

order. Explain why this is incorrect. Sample answer: The order of 

operations states that parentheses should be done first. So, the 

operation inside the parentheses must be undone last. 

SLIDE 3 

AL Describe how the Distributive Property is used in the first step. 

Sample answer: The Distributive Property is used to expand the 

expression 5(n − 2) to obtain 5n − 10. 

OL How does this method compare to the previous method? Sample 

answer: In this method, I use the Distributive Property first to 

expand the expression. 

OL How can you check your answer? Sample answer: Replace n with 

−4 into the original equation to verify that 5( 4−  − 2) = −30 is a 

true statement, which it is. 

BL How do you think you might use a similar method to solve an 

_ n−3 
equation such as = 1? Sample answer: Multiply both sides by 

−6 

−6 to eliminate the fraction. Then add 3 to each side; n = −3. 

Go Online 

• Find additional teaching notes, Teaching the Mathematical Practices, 

and the Talk About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 2, Solve Two-Step Equations, Slide 2 of 5 

TYPE 

On Slides 2 and 3, students enter the 

missing values to solve the equation. a 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 7.EE.B.4, 7.EE.B.4.A 

Interactive Presentation 

Example 3, Solve Two-Step Equations, Slide 2 of 4 

CLICK 

On Slide 2, students move through the 

steps to solve the equation. 

TYPE 

On Slide 2, students enter the missing 

values to solve the equation. a 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Solve Two-Step Equations 

Objective 

Students will solve two-step equations, of the form p x(  + q) = r, with 

rational numbers written as fractions. 

Questions for Mathematical Discourse 
SLIDE 2 

AL What do you notice about the number being multiplied outside 

of the parentheses? It is a fraction. 

AL What are the two methods that can be used to solve the equation? 
_ 2 _ Sample answer: First divide each side by , and then subtract 6. 
3 

Or I can use the Distributive Property to expand the expression 

on the left side of the equation, and then solve using inverse 

operations. 

OL Which method do you prefer to use in this case? Sample answer: 
2 __ I prefer to divide each side of the equation by first so that I 
3 

can eliminate the fraction from the left side of the equation. 

OL How can you check your solution? Sample answer: Replace n 

with 9 in the original equation, simplify, and determine if the 

final statement is true. 

BL Describe another way to solve the equation. Sample answer: 

Multiply each side of the equation by 3 to eliminate the 

denominator of 3. The equation becomes 2(n + 6) = 30. Then 

divide each side by 2, and then subtract 6 from each side. 

Go Online 

• Find additional teaching notes, Teaching the Mathematical Practices, 

and the Talk About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Learn Two-Step Equations: Arithmetic 
Method and Algebraic Method 

Objective 

Students will understand how the arithmetic method and algebraic 

method of solving a two-step equation with parentheses compare. 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them. 

6 At tend to Precision As students discuss the Talk About It! 

question, they should be able to clearly communicate the 

similarities and differences of each method in order to compare 

and contrast them. 

(continued on next page) 

MPMP
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7.EE.B.4, 7.EE.B.4.A 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Two-Step Equations: Arithmetic 
Method and Algebraic Method (continued) 

Talk About It! 
SLIDE 1 

Mathematical Discourse 

Compare and contrast the arithmetic method and algebraic method used 

to solve the problem. Sample answer: Using either method, the solution 

is the same and the steps are similar. In both cases, you can divide by 3 

first and then subtract 5. The algebraic method is more abstract than the 

arithmetic method because it uses an equation to represent the problem. 

Learn Write Two-Step Equations 

Objective 

Students will learn how to model a real-world problem with a two-step 

equation of the form p x(  + q) = r. 

Teaching Notes 
SLIDE 1 

Have students select each flashcard to view the steps for modeling a 

real-world problem with a two-step equation of the form p x(  + q) = r. 

An important step in writing the equation is to define the variable. 

Remind students that the variables can be any letter. In this case, f is used 

because the variable represents the entrance fee. 

DIFFERENTIATE 

Enr chmenti  Activity BL 

To further students’ understanding of how to model a real-world 

problem with a two-step equation of  the form p x(  + q) = r, have them 

compare and contrast it with the form px + q = r. Have them work 

with a partner to complete the following activity. 

1. Present them with the same real-world problem that is presented 

in the Learn. Mr. Vargas takes his class of 24 students ice skating. 

Each student pays an entrance fee to enter the rink and a $4.75 fee 

to rent skates. The total cost for the students to enter the rink and 

rent skates is $234. What is the ice-skating rink’s entrance fee? 

2. Have them strategize as to how they could model the problem with 

an equation in the form px + q = r. Be sure they first define the 

variable. Have them explain how they determined the equation. 

Sample answer: Let f represent the entrance fee; 24f + 114 = 234; 

A total of 24 students each paid an entrance fee which can be 

represented by 24 .f  Each of the 24 students also paid $4. 75 to rent 

skates, which is 24($4.75), or $114. The total cost is $234. 

3. Have them compare and contrast the equation they just wrote and 

the one presented in the Learn. Sample answer: The equation from 

the Learn, 24(f + 4.75) = 234, is a factored form of the equation 

I just wrote, 24f + 114 = 234. They are equivalent. 

Interactive Presentation 

Learn, Write Two-Step Equations 

FLASHCARDS 

On Slide 1 of Learn, Write Two-Step 

Equations, students select the Flashcards 

to see the steps for modeling a real-world 

problem with a two-step equation. 
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2 EXPLORE AND DEVELOP 7.EE.B.4, 7.EE.B.4.A 

Interactive Presentation 

Explore, Slide 1 of 7 

Explore, Slide 3 of 7 

CLICK

On Slide 3, students move through the steps to create a bar 

diagram for the problem. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Write Two-Step Equations 

Objective 

Students will explore how to write two-step equations with parentheses. 

Ideas for Use 

Recommended Use Pr esent the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the Talk 

About It! questions. Monitor student progress during the activity. Upon 

completion of the Explore activity, have student volunteers share their 

responses to the Inquiry Question. 

What if my students don’t have devices? You may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of Activity 

Students will be presented with a real-world problem. Throughout this 

activity , students will investigate how a bar diagram can be used to help 

write a two-step equation with parentheses to represent the problem. 

Inquiry Question 

How can a bar diagram help you solve problems involving two-step 

equations that contain parentheses ? Sample answer: I can visualize all 

parts of the problem using a bar diagram and then use the bar diagram to 

write an equation. I can then solve the equation to solve the problem. 

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. A sample response for the Talk About It! 

question on Slide 3 is shown. 

Talk About It! 
SLIDE 3 

Mathematical Discourse 

What equation is modeled by the bar diagram? 3x + 11.99 = 25.49 

(continued on next page) 
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7.EE.B.4, 7.EE.B.4.A 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Write Two-Step Equations 
(continued)

Teaching the Mathematical Practices 

5 Use Appropriate Tools Strategically Enc ourage students to 

discover and be able to explain the benefit of using bar diagrams 

as they can visualize how each part of the problem is represented 

in the bar diagram. 

MPMP

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. Sample responses for the Talk About It! 

questions on Slide 6 are shown. 

Talk About It! 
SLIDE 6 

Mathematical Discourse 

How does the equation 3(3x + 11.99) = 76.47 compare to the one you 

wrote? See students’ responses. 

How is each part of the equation illustrated on the bar diagram? 

Sample answer: The three bar diagrams are represented by the number 

outside of the parentheses, 3. The expression 3x + 11.99 represents 

the cost of three bracelets and one pair of earrings, labeled on each bar 

diagram. The decimal 76.47 represents the cost of all three sets, labeled 

on the side of the bar diagrams. 

Interactive Presentation 

Explore, Slide 6 of 7 

TYPE

On Slide 5, students explain how the bar diagram helped them 

write the equation. a

TYPE

On Slide 6, students type to solve an equation. 

a

TYPE

On Slide 7, students respond to the Inquiry Question and view a 

sample answer. a
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2 EXPLORE AND DEVELOP 7.EE.B.4, 7.EE.B.4.A 

Interactive Presentation 

Example 4, Write and Solve Two-Step Equations, Slide 2 of 5 

FLASHCARDS 

On Slide 2, students use Flashcards to see 

the steps for writing the equation. 

TYPE 

On Slide 3, students enter the missing 

a values to solve the equation. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 4 Write and Solve Two-Step 
Equations 

Objective 

Students will write and solve two-step equations of the form p x(  + q) = r. 

Questions for Mathematical Discourse 
SLIDE 2 

AL What is the unknown quantity you need to find? How will you 

represent this in the equation? the distance to and from school; 

with a variable 

OL Why is the expression that represents the distance Mackenzie 

_ 3 _ 3 __ drives each day d + 1 ? Sample answer: She drives 1 miles 
4 4 

round trip each day to go to the library, plus a certain distance d 

to and from school each day. 

3 __ OL Explain why the entire quantity d + 1 is multiplied by 5, and not 
4 

_ 3 _ just d. Sample answer: She drives both distances, d and 1 , five 
4 

days a week, not just d. 

3 __ BL A classmate wrote the equation d + 1 = 10 because this 
4 

represents the distance each day. Is this correct? Explain. yes; 

Sample answer: The total distance, 50 miles, can be divided by 

5 days per week, from the start. So, this equation is correct. 

SLIDE 3 

AL What are the two different methods you can use to solve this 

equation? Sample answer: First divide each side of the equation 
3 __ by 5. Then subtract 1 . Or I can use the Distributive Property to 
4 

expand the expression on the left side of the equation. Then use 

inverse operations to continue to solve. 

OL Choose a method that can be used to solve the equation. Describe 

the steps you need to take. Sample answer: First divide each side 
3 __ of the equation by 5. Then subtract 1 . 
4 

OL How can you check your answer? Sample answer: Replace d with 

_ 1 _ 8 into the original equation. Verify the statement 
4 

_ 1 _ _ 3 _ 5 8 + 1 = 50 is true, which it is. ( 4 4 )
BL What percentage of the total amount that Mackenzie drives each 

week is to and from school? Explain. 82.5%; Sample answer: 41.25 

out of 50 is 82.5%. 

Go Online 

• Find additional teaching notes, Teaching the Mathematical Practices, 

and the Talk About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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7.EE.B.4, 7.EE.B.4.A 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

DIFFERENTIATE 

Enrichment Activity BL 

To challenge students’ understanding of solving two-step equations, 

have them work with a partner to strategize and solve the following 

three-step equations. 

2(x – 1) + 1 = 7 x = 4 –3(4 – x) – 1 = 5 x = 6

Lesson 7-2 • Write and Solve Two-Step Equations: p x(  + q) = r 401

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page0601.xhtml


2 EXPLORE AND DEVELOP 7.EE.B.4, 7.EE.B.4.A 

Interactive Presentation 

Example 5, Write and Solve Two-Step Equations, Slide 2 of 5 

FLASHCARDS 

On Slide 2, students use Flashcards to see 

the steps for writing the equation. 

CLICK 

On Slide 3, students move through the 

steps to solve the equation. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 5 Write and Solve Two-Step 
Equations 

Objective 

Students will write and solve two-step equations of the form p x(  - q) = r. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively S tudents will 

decontextualize the information by representing it symbolically 

with a correct two-step equation. Encourage students to make 

sure their solution makes sense within the context of the 

real-world scenario. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What is the unknown quantity? How will you represent it in 

the equation? the amount of money each boy received; with a 

variable 

OL Explain why the expression m - 15 is multiplied by 3. Sample 

answer: There are three boys and each boy has m - 15 left. 

BL Is there another way you can write this equation? Explain. yes; 

Sample answer: 3m - 45 = 30 represents this problem because 

there are three boys, and if each boy has m - 15 left, then the 

total amount left is 3m - 45. 

SLIDE 3 

AL What are the two different methods you can use to solve this 

equation? Sample answer: First divide each side of the equation 

by 3. Then add 15 to each side. Or I can use the Distributive 

Property to expand the expression on the left side of the 

equation. Then use inverse operations to continue to solve. 

OL Choose a method that can be used to solve the equation. 

Describe the steps you need to take. Sample answer: First divide 

each side of the equation by 3. Then add 10 to each side. 

OL How can you check your answer? Sample answer: Replace 

m with 25 into the original equation. Verify the statement 

3(25 - 15) = 30 is true, which it is. 

BL What percentage of the money each boy received did he spend? 

Explain. 60%; Sample answer: Each boy spent $15 and received 

$25; $15 out of $25 is 60%. 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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7.EE.B.4, 7.EE.B.4.A 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Perimeter 

Objective 

Students will come up with their own strategy to solve an application 

problem involving perimeter . 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them, 

4 M odel with Mathematics Students will be presented with a task. 

They will first seek to understand the task, and then determine 

possible entry points to solving it. As students come up with their 

own strategies, they may propose mathematical models to aid them. 

As they work to solve the problem, encourage them to evaluate their 

model and/or progress, and change directions, if necessary. 

MPMP

3 Construct Viable Arguments and Critique the Reasoning 

of Others As students respond to the Write About It! prompt, 

have them make sure their argument uses correct mathematical 

reasoning. If you choose to have them share their responses 

with others, encourage the listeners to ask clarifying questions 

to verify that the reasoning is correct. 

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

t he task, or have a volunteer read it aloud. Then allow students the time 

to make sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them 

on a particular strategy, encourage them to use their own strategies to 

solve the problem and to evaluate their progress along the way. They 

may or may not find that they need to change direction or try out several 

strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustration, or disengagement, intervene to encourage 

them to think of alternate approaches to the problem. Some sample 

questions are shown. 

• What do you know about Bookmark A? 

• How can you find the length of Bookmark A? 

• How can you find the width of Bookmark B? 

Write About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

Interactive Presentation 

Apply, Perimeter 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

Lesson 7-2 • Write and Solve Two-Step Equations: p x(  + q) = r 403 

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page0603.xhtml


3 REFLECT AND PRACTICE 7.EE.B.4, 7.EE.B.4.A 

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Exit Ticket 

Refer to the Exit Ticket slide. Suppose a bowling alley charges $5 per 

person to rent shoes, and a certain amount per game per person. Six 

friends each pay for one game and rent a pair of shoes. The total cost is 

$49.50. Explain how to write an equation that can be used to find the cost 

of a game. Then find the cost of a game. Sample answer: Let x represent 

the cost of a game. Then x + 5 represents the amount each friend pays 

for a game and shoes. Therefore, 6(x + 5) represents the amount six 

friends pay for a game and shoes. Set this e xpression equal to the total 

cost; 6(x + 5) = 49.5; x = 3.25, so it costs $3.25 per game. 

Foldables 

Have students update their Foldables based on what they learned in 

this lesson. For this lesson, students could record information on solving 

equations of the form p x(  + q) = r. You may wish to have students share 

their Foldables with a partner to compare the information they recorded, 

discussing and resolving any differences. 

Essential Question Follow-Up 

How can equations be used to solve everyday problems? 

In this lesson, students learned how to write and solve a two-step 

equation of the form p x(  + q) = r that represents a real-world problem 

involving rational numbers. Encourage them to brainstorm an e xample 

of a problem arising in everyday life in which they can use a two-step 

equation of this form to model and solve the problem. For example, the 

equation 28(s + 6.50) = 490 can model the cost of 28 students to visit a 

museum in which s represents the cost of admission to the museum per 

student, and $6.50 is the cost per student for lunch. 
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7.EE.B.4, 7.EE.B.4.A 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive Student 

Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Assignments 

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T opic Exercises 

1 solve two-step equations of the form

p x(  + q) = r 

1–6 

2 write and solve two-step equations of the form

p x(  + q) = r 

7–10 

2 extend concepts learned in class to apply them in new

contexts 

11 

3 solve application problems involving writing and

solving two-step equations of the form p x(  + q) = r 

12–13 

3 higher-order and critical thinking skills 14–17 

Common Misconception 

Some students may struggle to handle parentheses correctly when 

solving an equation. In Ex ercise 2, some students may try to add 5 to both 

sides of the equation before dividing by 10 or expanding the left side. 

They may also incorrectly eliminate the parentheses by only multiplying 

x by 10. Remind them to adhere to the Distributive Property when 

expanding the expression to remove the parentheses. Alternatively, 

students could begin by dividing each side of the equation by 10. This will 

also eliminate the parentheses. 

Students may struggle to write each equation in the correct form for 

each exercise. For example, in Exercise 7, students may incorrectly write 

_ 1 _ the equation as 6b + 1 = 10. Remind them to look for key words in 
4 

the problem. Because there are 6 scarves, both the number of yards of 

purple fabric and the number of yards of blue fabric need to be multiplied 

by 6 to equal a total of 10 yards of fabric. Students should recognize that 

they can use parentheses to represent the number of yards of fabric for 

_ 1 _ one scarf, 1 + b . Then the equation for the total number of yards of ( 4 )
_ 1 _ fabric can be written as 6 1 + b = 10. ( 4 )
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3 REFLECT AND PRACTICE 7.EE.B.4, 7.EE.B.4.A 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them In 

E xercise 15, students use multiple steps to write and solve an 

equation for a real-world problem. 

MPMP

3 Construct Viable Arguments and Critique the Reasoning of 

Others In Exercise 17, students find and correct a student’s 

mistake. In Exercise 18, students determine the value of one 

variable and justify their conclusion given the value of the other 

variable and an equation relating them. 

Collaborative Practice 

Have students work in pairs or small groups to complete the following. 

Solve the problem another way . 

Use with Exercises 12–13 Have students work in groups of 3–4. After 

completing Exercise 12, have one student from each group rotate to form 

a different group of students. Each student should share the solution 

method they previously used to solve the problem. Have students 

compare and contrast the different methods for solving the problem, 

and determine if each method is viable. If the solutions were the same, 

have them brainstorm another way to solve the problem. Have one group 

present two viable methods to the class, and explain why each method is 

a correct method. Repeat this process for Exercise 13. 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, 

THEN assign: 

BL 

• Practice, Exercises 7–13 odd, 14–17 

• Extension: Systems of Equations 

• Multi-Step Equations, Applications of Equations 

IF students score 66–89% on the Checks, 

THEN assign: 

OL 

• Practice, Exercises 1–12, 16, 17 

• Extension: Systems of Equations 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1–5 

• One-Step Equations 

IF students score 65% or below on the Checks, 

THEN assign: 

AL 

• Remediation: Review Resources 

• Take Another Look 

• One-Step Equations 
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Lesson 7-3 

Write and Solve Equations with Variables on Each Side 

8.EE.C.7 

LESSON GOAL 

Students will write and solve equations with variables on each side. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Equations with Variables on Each Side 

Learn: Equations with Variables on Each Side 

Example 1: Equations with Variables on Each Side 

Example 2: Equations with Variables on Each Side 

Explore: Write and Solve Equations with Variables on Each Side 

Learn: Write and Solve Equations with Variables on Each Side 

Example 3: Write and Solve Equations with Variables on Each Side 

Example 4: Write and Solve Equations with Variables on Each Side 

Apply: Home Improvement 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress of the Checks after each example 

to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Take Another Look ● 

Extension: Extension Resources ● ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 40 of the Language Development 

Handbook to help your students build 

mathematical language related to writing and 

solving equations with variables on each side. 

ELL You can use the tips and suggestions on 

page T40 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 1 day 
45 min 2 days 

Focus 
Domain: Expressions and Equations 

Major Cluster(s): In this lesson, students address the major cluster 

8.E E.C by writing and solving equations with variables on each side. 

Standards for Mathematical Content: 8.E E.C.7, 8.EE.C.7.B, Also 

addresses 8.EE.C.7.A 

Standards for Mathematical Practice: MP 1, MP2, MP3, MP4, MP6 

Coherence 

Vertical Alignment 

Previous 

Students wrote and solved two-step equations. 

7 .EE.B.4, 7.EE.B.4.A 

Now

Students write and solve equations with variables on each side. 

8.EE.C.7, 8.EE.C.7.B 

Next 

Students will write and solve multi-step equations. 

8.EE.C.7, 8.EE.C.7.B 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students will draw on their 

knowledge of two-step equations to build fluency with solving 

equations that have variables on each side of the equals sign, using 

the Properties of Equality. They apply their fluency by writing and 

solving equations with variables on each side to solve real-world 

problems. 

Mathematical Background 
Go Online to find the mathematical background for the topics that 

are covered in this lesson. 
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1 LAUNCH 8.EE.C.7 

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Use? 

Warm Up 

Prerequisite Skills 

The Warm-Up exercises address the following prerequisite skills for this 

lesson: 

• using operations with rational numbers (Exercises 1–4) 

• solving two-step equations with rational coefficients (Exercise 5) 

Answers 

1. 0.025 

2. 3.92 

3. 81 

4. −1.05 

5. 6 

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about using an equation to find which 

form of public transportation is the best option. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer 

read aloud How can I meet these standards? and How can I use these 

practices?, and connect these to the standards. 

What Vocabulary Will You Use? 
Use the following question to engage students and facilitate a class 

discussion. 

Ask: 

• The verb express means to convey a thought or feeling through words 

or gestures. How can you use this term to describe how it might 

relate to a mathematical expression? Sample answer: Mathematical 

expressions are used to express, or describe, quantities and 

relationships, using numbers, variables, and operations. 
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2 EXPLORE AND DEVELOP 8.EE.C.7 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Equations with Variables 
on Each Side 

Objective 

Students will use Web Sketchpad to explore how to use a balance to 

solve equations with variables on each side. 

Ideas for Use 

Recommended Use Pr esent the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the Talk 

About It! questions. Monitor student progress during the activity. Upon 

completion of the Explore activity, have student volunteers share their 

responses to the Inquiry Question. 

What if my students don’t have devices? You may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations 

Summary of Activity 

Students will be presented with weights and balloons representing 

e xpressions or numbers that can be placed on a balance representing an 

equation. Throughout this activity, students will add and remove weights 

and balloons to balance two expressions or to find the value of the 

variable in an equation. 

Inquiry Question 

How can you solve an equation with variables on each side of the 

equals sign ? Sample answer: Add or subtract equal objects from both 

sides of the equation until there is only an x on one side of the equals 

sign and a number on the other side. 

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. A sample response for the Talk About It! 

question on Slide 2 is shown. 

Talk About It! 

SLIDE 2 

Mathematical Discourse 

Which objects weigh a pan down, and which ones pull it up? 

Sample answer: The weight blocks weigh it down, the balloons 

pull it up. 

(continued on next page) 

In teractive Presentation 

Explore, Slide 1 of 8 

Explore, Slide 2 of 8 

WEB SKETCHPAD 

Throughout the Explore, students use Web Sketchpad to explore 

how to use a balance to solve equations with variables on each 

side. 
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2 EXPLORE AND DEVELOP 8.EE.C.7 

Interactive Presentation 

Explore, Slide 6 of 8 

TYPE

On Slide 8, students respond to the Inquiry Question and view a 

a sample answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Equations with Variables on Each 
Side (continued) 

Teaching the Mathematical Practices 

5 Use Appropriate Tools Strategically S tudents will use a Web 

Sketchpad balance to explore and examine solving equations with 

variables on each side. Encourage students to think about why 

weights are used to represent expressions such as 1 and x and 

balloons are used to represent expressions such as -1 and -x. 

MPMP

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. A sample response for the Talk About It! 

question on Slide 6 is shown. 

Talk About It! 
SLIDE 6 

Mathematical Discourse 

How could you add or subtract balloons or weights to keep weights 

balanced? Sample answer: I could add a value and its opposite to one 

of the pans or add the same value to each side of the pan. 
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8.EE.C.7 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Equations with Variables 
on Each Side 

Objective 

Students will learn how to solve equations with variables on each side. 

Teaching Notes 
SLIDE 1 

Students will use the Subtraction Property of Equality and the 

Division Property of Equality, which can be used to solve an equation 

algebraically. Move through the slides to learn how the properties are 

used when there are variables on each side of the equation. 

After presenting the equation, you may wish to ask students to think 

about different strategies they can use to solve the equation. Encourage 

students to come up with various ways they can solve the problem. 

Encourage students to share their strategies and solutions with the class. 

Have the students move through the steps. Ask students which properties 

were used to find the solution of the given equation. Students should 

note the Subtraction Property of Equality and the Division Property of 

Equality. Then have students replace the solution of 3 into the original 

equation, simplify, and determine if the resulting statement is true. Both 

sides should equal 17. Students may forget whether to add or subtract to 

solve the equation. Remind them to use the  inverse of the operation in 

the equation. 

(continued on next page) 
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2 EXPLORE AND DEVELOP 8.EE.C.7 

Interactive Presentation 

Learn, Equations with Variables on Each Side, Slide 2 of 2 

WATCH 

On Slide 2, students watch an animation 

that illustrates the steps used to solve an 

equation with variables on each side. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Equations with Variables 

on Each Side (continued) 

Go Online to have students watch the animation on Slide 2. The 

animation illustrates solving an equation with variables on each side. 

Teaching Notes 
SLIDE 2 

The animation illustrates how to solve an equation with variables on 

each side of the equals sign, by visually demonstrating the properties of 

equality using algebra tiles. You may wish to pause the animation after 

the equation 8 + 3x = 5x + 2 is shown, and ask students to strategize 

with a partner how they can model the equation using algebra tiles. Then 

ask them how they can manipulate the algebra tiles in order to solve 

for the variable x. They may use any strategy they wish, but should be 

prepared to explain their strategy to the class and defend why it works. 

Have student volunteers explain their strategy to the class. Then have 

students watch the animation to see if their strategy was used. If not, 

have them compare their strategy to the one used in the animation. 

DIFFERENTIATE 

Language Development Activity ELL 

If any of your students need more of a challenge, provide the following 

equations. Encourage students to work with a partner to strategize 

how they might be able to solve these equations. They may use any 

strategy they wish, but must explain their strategy and defend why it 

works, using clear and precise mathematical language. Have students 

present their strategies and explanations with another pair of students, 

or the entire class. 

8 + x + 3x = 5x + x + 2 x = 3 

x + x + 2 = -14 - x + x x = -8

-6x - 20 + x = -2x + 4(1 - 3x) + x x = 3
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8.EE.C.7 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Solve Equations with 
Variables on Each Side 

Objective 

Students will solve equations with variables on each side that have 

integer coefficients. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively Enc ourage students to 

understand and flexibly use the properties of equality, such as the 

Subtraction Property of Equality, the Addition Property of Equality, 

and the Division Property of Equality. 

MPMP

Questions for Mathematical Discourse 
SLIDE 1 

AL Explain the location of the expressions 6n and 4n with respect to
the equals sign. They are on opposite sides of the equals sign. 

AL Why do you need to move one of the variable terms to the other

side? Sample answer: We need to isolate the variable so that we 

can solve the equation. 

OL How can you check your answer? Sample answer: Substitute the

value of the variable into the original equation to make sure it is a 

true equation. 

OL Are there other ways to begin to solve the equation? yes; Sample

answer: I can subtract 6n from each side first, or I can add 1 to each 

side, or add 5 to each side. 

BL What happens if you subtract 6n from each side as the first step?

Do you prefer to do this? Explain. Sample answer: By subtracting 

6n from each side, –2n will remain on the right side. I prefer to 

subtract 4n from each side so that only positive coefficients of n 

remain. 

Go Online 

• Find additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 1, Solve Equations with Variables on Each Side, Slide 1 of 3 

CLICK

On Slide 1, students move through the 

steps to solve the equation. 

TYPE

On Slide 1, students determine the 

a solution of the equation. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 8.EE.C.7 

Interactive Presentation 

Example 2, Solve Equations with Rational Coefficients, Slide 2 of 5 

CLICK 

On Slides 2 and 3, students move through 

the steps to solve the equation. 

TYPE 

On Slides 2 and 3, students determine 

a the solution of the equation. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Solve Equations with Rational 
Coefficients 

Objective 

Students will solve equations with variables on each side that have 

rational coefficients written as fractions. 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them 

Enc ourage students to understand that different approaches 

may be used to solve the equation, and understand why those 

approaches are valid. As students discuss the Talk About It! 

question on Slide 4, encourage them to analyze each method, 

note any correspondences, and make a conjecture as to when one 

method might be more advantageous to use than the other. 

7 Look For and Make Use of Structure Students should analyze 

the structure of the equation in order to determine what method 

they will use, and which operation they choose to undo first. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What must be true of fractions before they can be added or 

subtracted? They must have the same denominator. 

OL In the last step, why do you multiply both sides of the equation 

6 __ by ? Sample answer: To eliminate the fractional coefficient of x, 
5 

_ 5 _ 6 __ multiply by its reciprocal since multiplied by is 1. 
6 5 

_ 1 _ BL A classmate added x to each side, and then subtracted 9 from 
6 

5 __ each side. The result was x – 10 = 0. Describe how what they 
6 

did was not helpful in solving the equation. Sample answer: The 

variable is still not isolated. They should have added 1 to each 

side as the second step. 

SLIDE 3 

AL Does this method still require finding common denominators? 

Explain why. yes; Sample answer: In order to eventually combine 

the variable terms, I need to find common denominators since the 

coefficients are fractions. 

OL Why is it helpful to multiply both sides by 6 in the third step? 

Sample answer: The common denominator of the fractional 

coefficients is 6. Multiplying each term by 6 eliminates the 

denominator. 

BL Could you have multiplied each term in the original equation by 

6 prior to finding a common denominator? Explain. yes; Sample 

answer: The result will be the same, as long as the LCD is used. 

(continued on next page) 
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8.EE.C.7 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Solve Equations with Rational 
Coefficients (continued) 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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2 EXPLORE AND DEVELOP 8.EE.C.7 

Interactive Presentation 

Explore, Slide 1 of 6 

Explore, Slide 3 of 6 

DRAG & DROP 

On Slide 2, students drag the algebraic expression to the 

appropriate bin to represent each situation. 

TYPE 

On Slide 3, students enter the missing values in the table. 

a 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Write and Solve Equations with 
Variables on Each Side 

Objective 

Students will explore how to write an equation with variables on each 

side to solve a real-world problem. 

Ideas for Use 

Recommended Use Present the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. P airs should discuss each of the Talk 

About It! questions. Monitor student progress during the activity. Upon 

completion of the Explore activity, have student volunteers share their 

responses to the Inquiry Question. 

What if my students don’t have devices? Y ou may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of Activity 

Students will be presented with the cost to bowl at two bowling alleys, 

each with a charge per game and one with a fix ed charge. Throughout 

this activity, students will evaluate the costs based on the number of 

games bowled, and they will write and solve an equation representing 

the point at which the two costs are the same. 

Inquiry Question 

Why is writing an equation a useful way to solve a real-world problem? 

Sample answer: It can tak e a long time to solve a real-world problem with 

a table. An equation that models the real-world problem can be a more 

efficient way to find a solution. 

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. A sample response for the Talk About It! 

question on Slide 3 is shown. 

Talk About It! 
SLIDE 3 

Mathematical Discourse 

When would you rather bowl at Bowling Alley A? Bowling Alley B? Justify 

your answer. See students’ responses. 

(continued on next page) 
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8.EE.C.7 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Write and Solve Equations with 
Variables on Each Side (continued) 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively Enc ourage students to 

pay careful attention to the quantities in order to determine the 

expression that models the cost at each bowling alley. 

MPMP

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. Sample responses for the Talk About It! 

questions on Slide 5 are shown. 

Talk About It! 

SLIDE 5 

Mathematical Discourse 

Solve the equation 5.95g = 4.45g + 3.00. What does the solution mean 

in the context of the problem? What are some advantages to using an 

equation to solve the problem, rather than a table? Sample answer: 

It means that the cost at each bowling alley is the same if you bowl 2 

games. There is less work involved and less guessing and checking. 

Setting up and solving an equation is a more direct way of finding a 

solution. 

Interactive Presentation 

Explore, Slide 4 of 6 

TYPE

On Slide 6, students respond to the Inquiry Question and view a 

a sample answer. 
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2 EXPLORE AND DEVELOP 8.EE.C.7 

Interactive Presentation 

Example 3, Write and Solve Equations with Variables on Each Side, Slide 2 of 5 

FLASHCARDS 

On Slide 1 of the Learn, students use 

Flashcards to learn how to model a real- 

world problem with an equation with 

variables on each side. 

DRAG & DROP 

In Slide 2 of Example 3, students drag the 

terms to create the correct equation for 

the problem. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION

Learn Write and Solve Equations with 
Variables on Each Side 

Objective 

Students will understand that they can model a real-world problem with 

an equation that has variables on each side. 

Go Online to find additional teaching notes and T eaching the 

Mathematical Practices. 

Talk About It! 
SLIDE 2 

Mathematical Discourse 

What will a solution to the equation represent within the context of the 

problem? Sample answer: A solution to the equation will be the number 

of songs for which the plans cost the same. 

Example 3 Write and Solve Equations 
with Variables on Each Side 

Objective 

Students will write and solve equations with variables on each side that 

have integer coefficients. 

Questions for Mathematical Discourse 
SLIDE 2 

AL What is the cost per session for each gym? Green’s Gym charges 

$30 per session and Breakout Gym charges $10 per session. 

AL Does either gym have an additional charge, other than the charge 

per session? Explain. yes; Green’s Gym charges a one-time 

application fee of $50. Breakout Gym charges an annual fee of 

$250. 

OL Can you write the equation as 50 + 30s = 250 + 10 ,s  or as 

30s + 50 = 10s + 250? Explain. yes; Since addition is 

commutative, I can write the sum of the terms on either side 

of the equals sign in any order. 

BL Is the equation that represents the problem valid for any amount 

of time, such as 2 years? Explain. no; Sample answer: Breakout 

Gym charges the $250 fee annually, so the equation represents 

the problem when the time is one year or less. 

Go Online 

• Find additional teaching notes, Teaching the Mathematical Practices, 

discussion questions, and the Talk About It! question to promote 

mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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8.EE.C.7 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 4 Write and Solve Equations 
with Variables on Each Side 

Objective 

Students will write and solve equations with variables on each side that 

have rational coefficients. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively E ncourage students to 

generate the correct equation to model the real-world problem, and 

interpret the solution to the equation within the real-world context. 

While discussing the Talk About It! question, encourage students 

to make sense of the expressions that represent the cost for each 

car rental company, in order to determine which company is less 

expensive to rent for each number of miles traveled in one day. 

6 Attend to Precision Students should be able to solve the 

equation efficiently and accurately, adhering to the properties of 

operations. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL How do you know that 0.25 and 0.45 are coefficients, not 

constants? Sample answer: They both represent the costs per mile, 

and the number of miles is the variable. 

AL Why aren’t the quantities 40 and 25 coefficients, since they 

represent the costs per day? Sample answer: The variable quantity 

is the number of miles, not the number of days. 

OL A classmate wrote the equation as 40 + 0.45m = 25 + 0.25 .m  

Describe the error that was made. Sample answer: The classmate 

wrote the wrong rate per mile with each daily rate. The rate per 

mile that goes with the daily rate of 40 is 0.25 .m  The rate per mile 

that goes with the daily rate of 25 is 0.45 .m  

BL Is the equation that represents the problem valid for any amount 

of time, such as 3 days? Explain. no; Sample answer: The fees $40 

and $25 are fees per day, so the equation represents the problem 

when the time is one day or less. 

BL Suppose that during very busy periods, each car company charges 

twice their normal daily rate, but the same rate per mile. What 

equation models the cost of the two rentals being equal during a 

busy period? 80 + 0.25m = 50 + 0.45m 

(continued on next page) 

Interactive Presentation 

Example 4, Write and Solve Equations with Variables on Each Side, Slide 2 of 5 

DRAG & DROP 

On Slide 2, students drag the terms to 

create the correct equation for the 

problem. 
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2 EXPLORE AND DEVELOP 8.EE.C.7 

Interactive Presentation 

Example 2, Write and Solve Equations with Variables on Each Side, Slide 3 of 5 

TYPE 

On Slide 3, students determine the 

a solution of the equation. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 4 Write and Solve Equations 
with Variables on Each Side (continued) 

Questions for Mathematical Discourse 

SLIDE 3 

AL How do you know when you have finished solving the equation? 

Sample answer: When the variable m is isolated on one side of the 

equals sign, and a number is on the other side, then I know I have 

finished solving the equation. 

OL Can you solve this equation differently? Explain. yes; Sample 

answer: I could have subtracted 0.45m from each side first. Or I 

could have subtracted 25 from each side first, or 40 from each 

side first. 

OL How can you check your answer? Sample answer: Substitute 

the solution into each side of the equation to verify it is a true 

statement. 

BL Can there be any other number of miles for which the cost of a 

one-day rental from each company will be the same? Explain. 

No; Sample answer: The equation has only one solution, so the 

cost for using each company is only the same for 75 miles. 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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8.EE.C.7 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Home Improvement 

Objective 

Students will come up with their own strategy to solve an application 

problem that involves calculating the total cost of carpeting a living room. 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them, 

4 M odel with Mathematics Students will be presented with 

a task. They will first seek to understand the task, and then 

determine possible entry points to solving it. As students come up 

with their own strategies, they may propose mathematical models 

to aid them. As they work to solve the problem, encourage them 

to evaluate their model and/or progress, and change directions, 

if necessary. 

MPMP

3 Construct Viable Arguments and Critique the Reasoning 

of Others As students respond to the Write About It! prompt, 

have them make sure their argument uses correct mathematical 

reasoning. If you choose to have them share their responses with 

others, encourage the listeners to ask clarifying questions to verify 

that the reasoning is correct. 

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

the task, or have a volunteer read it aloud. Then allow students the time 

to mak e sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them 

on a particular strategy, encourage them to use their own strategies to 

solve the problem and to evaluate their progress along the way. They 

may or may not find that they need to change direction or try out several 

strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustration, or disengagement, intervene to encourage 

them to think of alternate approaches to the problem. Some sample 

questions are shown. 

• What is the equation for the perimeter of the living room? 

• What are the measurements of the living room? 

• What dimensions are needed for calculating the area of the living 

room? 

Write About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

Interactive Presentation 

Apply, Home Improvement 

WATCH

Students watch an animation that 

illustrates the problem they are about to 

solve. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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3 REFLECT AND PRACTICE 8.EE.C.7 

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Essential Question Follow-Up 

How can equations be used to solve everyday problems? 

In this lesson, students learned how to write equations with variables 

on each side. Some of the e xamples compared two different scenarios 

to determine when the two would be equal. Encourage them to discuss 

with a partner when this is beneficial in real life. For example, you know 

in Example 1, the two costs are the same when you pay for 10 training 

sessions. They could use the solution as a starting point to find which one 

would cost less if they wanted more than 10 training sessions. 

Exit Ticket 

Refer to the Exit Ticket slide. For what number of rides per month do the 

two transportation options have the same cost? Write a mathematical 

argument that can be used to defend your solution. 13; Sample answer: 

The expression 18.20 + 0.75x gives the cost to ride the subway x times 

in one month. The e xpression 2.15x gives the cost to ride the city bus 

x times in one month. Use the equation 18.20 + 0.75x = 2.15x to find the 

number of rides when the costs are the same. By solving the equation, 

x = 13. So, for 13 rides, it costs the same to ride the subway or the bus. 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, 

THEN assign: 

BL 

• Practice, Exercises 5–11 odd, 12 

• Extension : Extension Resources 

• Equations with Variables on Both Sides, Applications of 

Equations 

IF students score 66–89% on the Checks, 

THEN assign: 

OL 

• Practice, Exercises 1–7, 9, 12 

• Extension : Extension Resources 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1–4 

• Equations with Variables on Both Sides 

IF students score 65% or below on the Checks, 

THEN assign: 

AL 

• Remediation: Review Resources 

• Take Another Look 

• Equations with Variables on Both Sides 
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8.EE.C.7 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive Student 

Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Assignments 

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T opic Exercises 

1 solve equations with variables on each side 1–4 

2 write and solve equations with variables on each side

that have rational coefficients 

5, 6 

2 extend concepts learned in class to apply them in new

contexts 

7 

3 solve application problems that involve solving

equations with variables on each side 

8, 9 

3 higher-order and critical thinking skills 10–12 

Common Misconception 

Some students may incorrectly use the Subtraction Property of Equality 

by only subtracting a value from one side of the equation. R emind 

students that to use the Subtraction Property of Equality correctly, they 

must  subtract the same value from each side of the equation. Encourage 

them to understand and be able to explain that if they perform one 

operation to one side of an equation, they must perform the same 

operation to the other side, in order for the equation to remain true. 
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3 REFLECT AND PRACTICE 8.EE.C.7 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teaching the Mathematical Practices 

7 Look for and Make Use of Structure In E xercise 10, students will 

explain how the Distributive Property can be used to eliminate the 

fractions in the equation. Encourage students to use the similar 

structure in the fractions to eliminate them. 

3 Construct Viable Arguments and Critique the Reasoning of 

Others In Exercise 12, students will find the mistake in the 

problem and correct it. Encourage students to determine the 

error by analyzing the real-world problem and explain how they 

could fix it. 

MPMP

Collaborative Practice 

Have students work in pairs or small groups to complete the following 

e xercises. 

Create your own application problem. 

Use with Exercises 8-9 After completing the application problems, have 

students write their own real-world application problem that involves the 

concepts from this lesson. Have them trade their problems with a partner 

and solve them. Then have them check each other’s work, and discuss 

and resolve any differences. 

Make sense of the problem. 

Use with Exercise 12 Have students work together to prepare a brief 

explanation that illustrates the flawed reasoning. For example, the 

student in the exercise thinks that the terms in the equation can be 

interchanged. Have each pair or group of students present their 

explanations to the class. 
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Lesson 7-4 

Write and Solve Multi-Step Equations 

8.EE.C.7 

LESSON GOAL 

Students will write and solve multi-step equations with variables on 

each side. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Learn: Solve Multi-Step Equations 

Example 1: Solve Multi-Step Equations 

Example 2: Solve Multi-Step Equations 

Example 3: Solve Multi-Step Equations 

Explore: Translate Problems into Equations 

Learn: Write and Solve Multi-Step Equations 

Example 4: Write and Solve Multi-Step Equations 

Example 5: Write and Solve Multi-Step Equations 

Apply: Business Finance 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress of the Checks after each example 

to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Extension: Extension Resources ● ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 41 of the Language Development 

Handbook to help your students build 

mathematical language related to writing and 

solving multi-step equations. 

ELL You can use the tips and suggestions on 

page T41 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 1 day 
45 min 2 days 

Focus 
Domain: Expressions and Equations 

Major Cluster(s): In this lesson, students address the major cluster 8.E E.C 

by writing and solving multi-step equations with variables on each side. 

Standards for Mathematical Content: 8.E E.C.7, 8.EE.C.7.B, Also 

addresses 8.EE.C.7.A 

Standards for Mathematical Practice: MP 1, MP2, MP3, MP4, MP7 

Coherence 

Vertical Alignment 

Previous

Students wrote and solved equations with variables on each side. 

8.EE.C .7, 8.EE.C.7.B 

Now

Students write and solve multi-step equations. 

8.EE.C.7, 8.EE.C.7.B 

Next

Students will determine the number of solutions to an equation. 

8.EE.C.7, 8.EE.C.7.A 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students expand on their 

fluency of solving equations with variables on each side. Students 

use their understanding of the Distributive Property and combining 

like terms to simplify each side of a multi-step equation before 

solving it. They apply their fluency with multi-step equations to write 

and solve equations that model real-world problems. 

Mathematical Background 
In an equation or expression, like terms are monomials of the same 

power. To solve multi-step equations, grouping symbols such as 

parentheses can often be eliminated using the Distributive Property: 

a b(  + c) = ab + ac. The properties of equality should be used as well as 

combining like terms, which is adding the like terms on one side of the 

equation, in order to isolate the variable on one side. 
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1 LAUNCH 8.EE.C.7 

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Use? 

Warm Up 

Prerequisite Skills 

The Warm-Up exercises address the following prerequisite skills for this 

lesson: 

• using operations with rational numbers (Exercises 1–2) 

• using the Distributive Property (Exercises 3–4) 

• solving two-step equations with rational coefficients (Exercise 5) 

Answers 

1. −0.48 4. −6 + 3x 

2. 8 5. 10 

3. pq − pr 

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about the cost of buying and shipping 

trading cards, using a multi-step equation. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer 

read aloud How can I meet these standards? and How can I use these 

practices?, and connect these to the standards. 

What Vocabulary Will You Learn? 
Use the following question to engage students and facilitate a class 

discussion. 

Ask: 

• Give an example of two like terms. Then give an example of two 

terms that are not alike. Explain. Sample answer: The terms 3x and 5x 

are alike because they have the same variables, raised to the same 

power (the power of 1, in this case). The terms 3x and 5xy are not alike 

because they do not have the same variables. 
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2 EXPLORE AND DEVELOP 8.EE.C.7 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Solve Multi-Step Equations 

Objective 

Students will learn how to solve multi-step equations with variables on 

each side, and grouping symbols on one or both sides. 

Teaching the Mathematical Practices 

6 Attend to Precision W hile discussing the Talk About It! 

question on Slide 2, encourage students to use clear and precise 

mathematical language, such as substitute or replace, when 

describing how they can check to verify they solved the equation 

correctly. 

MPMP

Go Online 

• Find additional teaching notes. 

• Have students watch the animation on Slide 1. The animation illustrates 

solving a multi-step equation. 

Talk About It! 
SLIDE 2 

Mathematical Discourse 

How can you make sure that you solved the equation correctly? 

Sample answer: Substitute the value of the variable, x = –4, into the 

original equation. Simplify the expressions on each side of the equals 

sign to verify that the statement is true. 

DIFFERENTIATE 

Enrichment Activity BL 

If any of your students need more of a challenge, have students 

determine which of the following equations, if any, have the same 

solution. They should be able to explain and defend their reasoning. 

A. –3(4x + 3) + 4(6x + 1) = 43 

B. 5x + 34 – 2x = –2(1 – 7 )x  – 2x 

C. –5(1 – 5 )x  + 5( 8– x – 2) = –4x – 8x 

A and B have the same solution; See students’ explanations. 

Interactive Presentation 

Learn, Solve Multi-Step Equations, Slide 1 of 2 

WATCH 

On Slide 1, students watch the animation 

to see how to solve a multi-step equation. 
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2 EXPLORE AND DEVELOP 8.EE.C.7 

Interactive Presentation 

Example 1, Solve Multi-Step Equations, Slide 1 of 2 

CLICK 

On Slide 1, students move through the 

steps to solve the equation. 

TYPE 

On Slide 1, students determine the 

a solution of the equation. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Solve Multi-Step Equations 

Objective 

Students will solve multi-step equations with variables on each side that 

have integer coefficients. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively Enc ourage students to 

reason whether they can use the Distributive Property to expand 

each expression. 

6 Attend to Precision Students should be able to fluently simplify 

each side of the equation and accurately use the properties of 

operations to isolate the variable. 

7 Look for and Make Use of Structure Encourage students to 

study the structure of the equation in order to determine that they 

can use the Distributive Property to expand each expression. 

MPMP

Questions for Mathematical Discourse 
SLIDE 1 

AL Study the structure of the equation. Why is using the Distributive 

Property helpful? There are two sets of parentheses, one on 

either side of the equals sign. Use the Distributive Property to 

expand each expression. 

OL After expanding 3(8x + 12), what remains on the left side of the 

equation? 24x + 36 – 15x 

OL In the equation 24x + 36 – 15x = 6 – 6 ,x  what is another step 

you can take if you do not combine like terms first? 

Sample answer: Add 6x to each side. Then combine like terms. 

BL Generate an equation, with variables on each side of the equals 

sign, in which you need to use the Distributive Property at least 

twice in order to solve the equation. 

Sample answer: 4(5x – 10) + 2x = 6(x – 12) – 16 

Go Online 

• Find additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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8.EE.C.7 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Solve Multi-Step Equations 

Objective 

Students will solve multi-step equations with variables on each side that 

have rational coefficients written as decimals. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively St udents should 

determine that they can find the additive inverse of the 

expression on the right side of the equation. 

6 Attend to Precision Students should be able to fluently 

simplify each side of the equation and accurately use the 

properties of operations to isolate the variable. While discussing 

the Talk About It! question on Slide 3, encourage students to use 

clear and precise mathematical language to explain how additive 

inverses are found and why the concept applies in this situation. 

7 Look for and Make Use of Structure Encourage students to 

study the structure of the equation in order to determine that 

they can use the Distributive Property to expand the expression 

on the left side of the equation. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL On the left side of the equation, what number is distributed when

the expression 0.3(10 – 5 )x  is expanded? The number 0.3 is 

distributed to each term inside the parentheses. 

OL On the right side of the equation, why can you write –(8x + 9)

as ( 8– x – 9)? Sample answer: The expression 8x + 9 is being 

subtracted. T o subtract an expression, add its additive inverse. 

The additive inverse of 8x + 9 is –8x – 9. 

BL A classmate claimed that you can use the Distributive Property

to expand –(8x + 9) as –8x – 9 by distributing the number –1 

to each term inside the parentheses. Is the classmate correct? 

Explain. yes; Sample answer: –(8x + 9) = –1(8x + 9) which 

means that you can distribute the –1 to both 8x and 9 . 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 2, Solve Multi-Step Equations, Slide 2 of 4 

TYPE

On Slide 2, students determine the 

solution of the equation. a

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 8.EE.C.7 

Interactive Presentation 

Example 3, Solve Multi-Step Equations, Slide 1 of 2 

TYPE 

On Slide 1, students determine the 

a solution of the equation. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Solve Multi-Step Equations 

Objective 

Students will solve multi-step equations with variables on each side that 

have rational coefficients written as fractions. 

Questions for Mathematical Discourse 
SLIDE 1 

AL On the left side of the equation, what number is distributed 

_ 1 _ _ 1 _ when the expression (6x – 4) is expanded? The number is 
2 2 

distributed to each term inside the parentheses. 

AL On the right side of the equation, what number is distributed 

_ 1 _ when the expression –12 x + 2 is expanded? The number (6 )
–12 is distributed to each term inside the parentheses. 

_ 1 _ OL How can you mentally distribute to each term inside the 
2 

_ 1 _ parentheses of the expression (6x – 4)? Sample answer: 
2 

One half of 6x is 3 ,x  and one half of 4 is 2. So, one half of the 

expression 6x – 4 is 3x – 2. 

OL How can you mentally distribute –12 to each term inside the 

_ 1 _ parentheses of the expression –12 x + 2 ? Sample answer: (6 )
One sixth of –12 is –2, and –12 times 2 is –24. So, 

_ 1 _ –12 x + 2 = –2x – 24. (6 )
_ 1 _ _ 1 _ BL A classmate found the LCD of and and multiplied both sides of 
2 6 

the equation by 6 to eliminate the fractions. If they performed all 

of the calculations correctly, what would be the resulting equation 

after the multiplication and use of the Distributive Property was 

complete? 18x – 12 + 36x = –12x – 144 

Go Online 

• Find additional teaching notes and Teaching the Mathematical 

Practices. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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8.EE.C.7 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore T ranslate Problems into Equations 

Objective 

Students will explore how to model a real-world problem with 

a multi-step equation with variables on both sides. 

Ideas for Use 

Recommended Use Pr esent the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the Talk 

About It! questions. Monitor student progress during the activity. Upon 

completion of the Explore activity, have student volunteers share their 

responses to the Inquiry Question. 

What if my students don’t have devices? You may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of Activity 

Students will be presented with information about the cost of shirts for 

a lacrosse team. Throughout this activity , students will choose variables 

and write expressions for the cost of shirts for different numbers of 

players, and write equations to include the total cost. 

Inquiry Question 

How can you translate a real-world problem into a multi-step  equation? 

Sample answer: Identify the relevant given and unknown information, 

define any variables for the unknown information, and then use the 

constants and the variables to write an equation that relates the 

quantities. 

Go Online to find additional teaching notes and sample answers 

for the T alk About It! questions. Sample responses for the Talk About It! 

questions on Slide 3 are shown. 

Talk About It! 
SLIDE 3 

Mathematical Discourse 

Refer to the original problem. Do you know how many players there are 

on the lacrosse team? How could you alter the expression 20 + n to 

represent the total cost for any number of players? What do you need 

to do first, before writing the expression? Sample answer: The number 

of players on the team is unknown. The expression 20 + n could be 

multiplied by p players to represent the total cost for any number of 

players. T o write the expression that represents the total cost for any 

number of players I can use parentheses around 20 + n to indicate that 

p is multiplied by the entire value 20 + n. 

(continued on next page) 

Interactive Presentation 

Explore, Slide 1 of 6 

Explore, Slide 3 of 6 

TYPE

On Slide 3, student enter missing values into the table. 

a
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2 EXPLORE AND DEVELOP 8.EE.C.7 

Interactive Presentation 

Explore, Slide 5 of 6 

TYPE

On Slide 6, students respond to the Inquiry Question and view a 

a sample answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore T ranslate Problems into Equations 

(continued)

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively Enc ourage students 

to practice writing expressions with known values and then 

generalizing those expressions by using variables. 

Encourage students to think about the correspondences between 

the variables, expressions, and equations that would help to 

translate the real-world scenario into a multi-step equation. 

MPMP

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. Sample responses for the Talk About It! 

questions on Slide 5 are shown. 

Talk About It! 
SLIDE 5 

Mathematical Discourse 

How would each equation be altered if the cost of each shirt was $15? 

Sample answer: The equation would become c = p(15 + n) if the cost 

of each shirt were $15. 

How would each equation be altered if you knew that the number of 

players was 18, but you didn’t know the cost of each shirt? 

Sample answer: If the number of players was 18, then 18 could replace 

p in the equation and x could replace the cost of each shirt in the 

equation. The equation would be written as c = 18(x + n). 

Could any letter be used for each unknown ? When choosing a letter, 

what is the most important thing to do? Sample answer: When writing 

an expression, any letter can be used as a variable. It is important to 

use a different variable for each value and to assign letters in a way that 

makes it clear what they represent. 
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8.EE.C.7 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Write and Solve Multi-Step Equations 

Objective 

Students will understand that they can model and solve a real-world 

problem by using a multi-step equation that has variables on each side. 

Go Online to find additional teaching notes and T eaching the 

Mathematical practices. 

Talk About It! 
SLIDE 2 

Mathematical Discourse 

Describe another real-world situation in which you might need to solve a 

multi-step equation in order to solve a problem. See students’ responses. 

Example 4 Write and Solve Multi-Step 
Equations 

Objective 

Students will model and solve a real-world problem by using a multi-step 

equation with integer coefficients, variables on both sides, and grouping 

symbols. 

Teaching the Mathematical Practices 

4 Model with Mathematics Enc ourage students to model the 

real-world situation with a correct multi-step equation. 

7 Look For and Make Use of Structure Students should study the 

structure of the equation in order to determine that they can use 

the Distributive Property to expand the expression on the right side 

of the equation. As students discuss the Talk About It! question on 

Slide 4, encourage them to think about the form of the equation and 

how it might be alternatively factored or expanded.  

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What is the formula for the perimeter of a rectangle? Sample 

answer: P = 2 + 2w 

AL Why is it useful to write w in terms of ? Sample answer: The 

perimeter formula has two variables, but I need to write an 

equation with one variable so that I can solve it. 

OL What is the width w equal to in terms of ? Explain how you 

_ 1 _ determined this. 2 − 11 ; The width of the garden is twice the 
2 

_ 1 _ length minus 11 feet. 
2 

BL Can you write an equation in terms of the width, instead of the 

_ 1 _ length? Explain. yes; Sample answer: If w = 2 − 11 , then 
2 

_ 1 _ _ 1 _ 
 = (w + 11 )2 2 

(continued on next page) 

Interactive Presentation 

Learn, Write and Solve Multi-Step Equations, Slide 1 of 2 

FLASHCARDS 

On Slide 1 of the Learn, students use 

Flashcards to view the steps used to write 

an equation that models a real-world 

problem. 
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2 EXPLORE AND DEVELOP 8.EE.C.7 

Interactive Presentation 

Example 4, Write and Solve Multi-Step Equations, Slide 2 of 5 

DRAG & DROP 

On Slide 2, students drag the appropriate 

values to set up an equation that models 

the situation. 

TYPE 

On Slide 3, students determine the length 

a of the garden. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION

Example 4 Write and Solve Multi-Step 
Equations (continued) 

Questions for Mathematical Discourse 

SLIDE 3 

AL Why is the Distributive Property needed to simplify the right 

side of the equation? Sample answer: The parentheses indicate 
_ 1 _ that the entire expression 2 − 11 is multiplied by 2, so the 
2 

_ 1 _ Distributive Property is needed to expand 2 2 − 11 ( 2 )
OL If the solution represents the length, what does the expression 

_ 1 _ 2 + 2 2 – 11 represent? the perimeter ( 2 )
BL If the length is 10 feet, what is the width? 8.5 feet 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

424 Module 7 • Equations and Inequalities

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page0634.xhtml


8.EE.C.7 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION

Example 5 Write and Solve Multi-Step 
Equations 

Objective 

Students will model and solve a real-world problem by using a multi-step 

equation with rational coefficients, variables on both sides, and grouping 

symbols. 

Questions for Mathematical Discourse 
SLIDE 2 

AL How many students are going to the science center? How many 

are going to the art museum? 20 students are going to the 

science center, 15 students are going to the art museum 

OL Why does the expression x + 2.50 represent the total cost of one 

student’s trip to the science center? The cost for each student is 

the entry fee, x, plus the cost of the 3-D movie, $2.50. 

OL Why is the total cost for 20 students to go to the science center 

represented by 20(x + 2.50), instead of 20x + 2.50? 

Each student must pay x + 2.50, so 20 students will pay a total of 

20(x + 2.50). The expression 20x + 2.50 represents 20 entry 

fees plus only one 3-D movie. 

BL Suppose only 19 students are going to the science center and 

23 students are going to the art museum. What equation would 

model this situation? 19(x + 2.50) = 23(2.5x + 1) 

SLIDE 3 

AL How many times will you use the Distributive Property to expand 

an expression before solving this equation? Explain. twice; Sample 

answer: There are two sets of parentheses, one on each side of the 

equation. 

OL After expanding each expression, is there another way to continue 

to solve the equation? Explain. yes; Sample answer: I can subtract 

37.5x from each side of the equation, or I can subtract 50 from 

each side, or I can subtract 15 from each side. 

BL What is the admission cost of the art museum? How did you 

determine this? $5; The admission cost of the art museum is 

2.5 times that of the entry fee to the science center, and 

2.5($2) = $5. 

Go Online 

• Find additional teaching notes, T eaching the Mathematical Practices, 

and the Talk About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 5, Write and Solve Multi-Step Equations, Slide 2 of 5 

DRAG & DROP 

On Slide 2, students drag the appropriate 

numbers to set up an equation that 

models the total cost. 

TYPE 

On Slide 3, students determine the entry 

a fee per person. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 8.EE.C.7 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 
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8.EE.C.7 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Business Finance 

Objective 

Students will come up with their own strategy to solve an application 

problem that involves finding the total payroll of a coffee shop . 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them, 

4 M odel with Mathematics Students will be presented with 

a task. They will first seek to understand the task, and then 

determine possible entry points to solving it. As students come up 

with their own strategies, they may propose mathematical models 

to aid them. As they work to solve the problem, encourage them 

to evaluate their model and/or progress, and change directions, 

if necessary. 

MPMP

3 Construct Viable Arguments and Critique the Reasoning 

of Others As students respond to the Write About It! prompt, 

have them make sure their argument uses correct mathematical 

reasoning. If you choose to have them share their responses with 

others, encourage the listeners to ask clarifying questions to verify 

that the reasoning is correct. 

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

the task, or have a volunteer read it aloud. Then allow students the time 

to mak e sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them 

on a particular strategy, encourage them to use their own strategies to 

solve the problem and to evaluate their progress along the way. They 

may or may not find that they need to change direction or try out several 

strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustration, or disengagement, intervene to encourage 

them to think of alternate approaches to the problem. Some sample 

questions are shown. 

• What expression can be written to represent the sum of the hours 

worked by all employees? 

• What equation represents the total number of hours worked? 

Write About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

Interactive Presentation 

Apply, Business Finance 

CHECK

Students complete the Check exercise 

online to determine if they are ready 

to move on. 
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3 REFLECT AND PRACTICE 8.EE.C.7

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Essential Question Follow-Up 

How can equations be used to solve everyday problems? 

In this lesson, students learned how to write more comple x equations 

with variables on each side. Encourage them to brainstorm an example 

of a problem arising in everyday life in which they could use the equation 

15(n − 3) = 10n + 15. For example, they may say, “At one online store, 

I can buy games for $15 each with no shipping charge. I have a coupon 

for three free games. At a different online store, I pay $10 per game plus 

a $15 shipping charge.” 

Foldables 

Have students update their Foldables based on what they learned in this 

lesson. For this lesson, students should be able to solve the equation. You 

may wish to have students share their Foldables with a partner to compare 

the information they recorded, discussing and resolving any differences. 

Exit Ticket 

Refer to the Exit Ticket slide. If you spent $22.50 on shipping, how much 

is the cost of domestic shipping? Define a variable, write an equation, 

and solve the problem. $3.50; Sample answer: Let c represent the cost 

of domestic shipping, then the equation 3c + 2(c + 2.50) = 22.50 can 

be used to model the problem. Use the Distributive Property and the 

properties of operations to solve the equation. Since c = 3.5, the cost of 

domestic shipping is $3.50 . 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, THEN assign: BL 

• Practice, Exercises 5, 7, 10–12 

• Extension: Extension Resources 

• Multi-Step Equations 

IF students score 66–89% on the Checks, 

THEN assign: 

OL 

• Practice, Exercises 1–6, 8, 10, 12 

• Extension: Mixture Problems 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1–5 

• The Distributive Property, Simplifying Algebraic Expressions 

IF students score 65% or below on the Checks, THEN assign: AL 

• Remediation: Review Resources 

• The Distributive Property, Simplifying Algebraic Expressions 
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8.EE.C.7 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive 

Student Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Assignments 

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T opic Exercises 

1 solve multi-step equations 1–4 

2 model and solve real-world problems by using a multi-

step equation with rational coefficients, variables on 

both sides, and grouping symbols 

5, 6 

2 extend concepts learned in class to apply them in new

contexts 

7 

3 solve application problems that involve writing and

solving multi-step equations 

8, 9 

3 higher-order and critical thinking skills 10–12 

Common Misconception 

Some students may incorrectly write a multi-step equation that illustrates 

a given situation. Encourage students to underline the important 

information in the word problem and to check that the information is 

displayed correctly in the equation they write. 
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3 REFLECT AND PRACTICE 8.EE.C.7 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teaching the Mathematical Practices 

3 Construct Viable Arguments and Critique the Reasoning of 

Ot hers In Exercise 10, students will find the mistake in the problem 

and correct it. Encourage students to determine the error by 

analyzing the worked-out solution and explain how they could fix it. 

MPMP

1 Make Sense of Problems and Persevere in Solving Them 

In Exercise 11, students will write and solve an equation to solve 

the real-world problem. Encourage students to plan a solution 

pathway they can implement to solve the problem. 

7 Look for and Make Use of Structure In Exercise 12, students will 

describe the role of the Distributive Property when solving multi- 

step equations that contain expressions with grouping symbols. 

Encourage students to explain why they use the Distributive 

Property when solving equations. 

Collaborative Practice 

Have students work in pairs or small groups to complete the following 

e xercises. 

Make sense of the problem. 

Use with Exercise 8 Have students work together to prepare a brief 

demonstration that illustrates why this problem might require multiple 

steps to solve. For example, before they can find the total amount, they 

must first write and solve an equation to find the value of h, the number 

of hours Michael worked. Have each pair or group of students present 

their response to the class. 

Solve the problem another way. 

Use with Exercise 11 Have students work in groups of 3–4. After 

completing Exercise 11, have one student from each group rotate to form 

a different group of students. Each student should share the solution 

method they previously used to solve the problem. Have students 

compare and contrast the different methods for solving the problem, and 

determine if each method is a viable solution. If the solutions were the 

same, have them brainstorm another way to solve the problem. Have one 

group present two viable solution methods to the class, and explain why 

each method is a correct method. 
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Lesson 7-5 

Determine the Number of Solutions 

8.EE.C.7 

LESSON GOAL 

Students will determine the number of solutions to an equation. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Number of Solutions 

Learn: Number of Solutions 

Example 1: Equations with Infinitely Many Solutions 

Example 2: Equations with No Solution 

Learn: Analyze Equations to Determine the Number of Solutions 

Example 3: Create Equations with Infinitely Many Solutions 

Example 4: Create Equations with No Solution 

Apply: School 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress of the Checks after each example 

to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Take Another Look ● 

Extension: Determine the Number of 

Solutions by Graphing 
● ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 42 of the Language Development 

Handbook to help your students build 

mathematical language related to determining 

the number of solutions to an equation. 

ELL You can use the tips and suggestions on 

page T42 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 1 day 
45 min 2 days 

Focus 
Domain: Expressions and Equations 

Major Cluster(s): In this lesson, students address the major cluster 

8.E E.C by determining the number of solutions to an equation. 

Standards for Mathematical Content: 8.E E.C.7, 8.EE.C.7.A 

Standards for Mathematical Practice: MP 1, MP3, MP4, MP5, MP6, MP7 

Coherence 

Vertical Alignment 

Previous

Students wrote and solved multi-step equations. 

8.EE.C .7, 8.EE.C.7.B 

Now

Students determine the number of solutions to an equation. 

8.EE.C.7, 8.EE.C.7.A 

Next

Students will write and solve one-step inequalities. 

7.EE.B.4, 7.EE.B.4.B 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students expand their 

understanding of equations by examining the number of possible 

solutions that an equation can have. They come to understand that 

an equation with one variable may have one solution, no solution, or 

infinitely many solutions. Students develop fluency by creating multi- 

step equations that have infinite or no solutions. 

Mathematical Background 
Linear equations of one variable may have no solution, one solution, or 

infinitely many solutions. To determine the number of solutions, simplify 

the expressions on each side of the equation so that the form of the 

equation is ax + b = cx + d. 
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1 LAUNCH 8.EE.C.7 

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Use? 

Warm Up 

Prerequisite Skills 

The Warm-Up exercises address the following prerequisite skills for 

this lesson: 

• performing operations with rational numbers (Exercises 1–4) 

• solving multi-step equations with rational coefficients (Exercise 5) 

Answers 

1. 4.58 4. −18.38 

_ 1 _ 
2. − 5. 169 

6 

_ 13 _ _ 1 _ 
3. or 6

2 2 

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about the cost of a birthday party, 

using an equation. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer 

read aloud How can I meet these standards? and How can I use these 

practices?, and connect these to the standards. 

What Vocabulary Will You Use? 
Use the following questions to engage students and facilitate a class 

discussion. 

Ask: 

• What are some synonyms for the word constant? How does this help 

you remember the meaning of the term constant in mathematics? 

Sample answer: unchanging, consistent, unvarying; It helps me 

remember that a constant (unlike a variable) always has the same, 

unchanging value - such as a given number. 

• The Latin root solut is a variant of the root solv which means to loosen. 

What is another math term related to the term solution? Sample 

answer: solve 
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2 EXPLORE AND DEVELOP 8.EE.C.7 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Number of Solutions 

Objective 

Students will use Web Sketchpad to explore equations with one solution, 

no solution, and infinitely many solutions. 

Ideas for Use 

Recommended Use Pr esent the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the Talk 

About It! questions. Monitor student progress during the activity. Upon 

completion of the Explore activity, have student volunteers share their 

responses to the Inquiry Question. 

What if my students don’t have devices? You may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of Activity 

Students will be presented with three equations with varying numbers of 

solutions. Throughout this sk etch, students will make observations about 

the equations and how the number of solutions can be determined. 

Inquiry Question 

How many solutions can an equation have? Sample answer: In some 

cases, an equation will have one solution. In other cases, an equation 

might have infinitely many solutions, or no solution. 

Go Online to find additional teaching notes and sample answers 

for the T alk About It! questions. Sample responses for the Talk About It! 

questions on Slide 3 are shown. 

Talk About It! 
SLIDE 3 

Mathematical Discourse 

How many solutions does Equation 1 have? How do you know this? 

Sample answer: Equation 1 has one solution, because only the value of 2 

makes the equation true. 

(continued on next page) 

Interactive Presentation 

Explore, Slide 1 of 7 

Explore, Slide 3 of 7 

WEB SKETCHPAD 

Throughout the Explore, students use Web Sketchpad to explore 

equations with one solution, no solution, and infinitely many 

solutions. 
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2 EXPLORE AND DEVELOP 8.EE.C.7 

Interactive Presentation 

Explore, Slide 5 of 7 

TYPE

On Slide 7, students respond to the Inquiry Question and view a 

a sample answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Number of Solutions (continued) 

Teaching the Mathematical Practices 

5 Use Appropriate Tools Strategically S tudents will use Web 

Sketchpad to explore and examine three different equations with 

varying numbers of solutions. 

7 Look for and Make Use of Structure Encourage students 

to examine the similarities and differences in the forms of the 

equations and the number of solutions the equations have. 

MPMP

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. Sample responses for the Talk About It! 

questions on Slide 5 are shown. 

Talk About It! 
SLIDE 5 

Mathematical Discourse 

How many solutions does Equation 3 have? How do you know this? 

Compare and contrast Equation 3 to Equations 1 and 2. What is similar 

and different about these three equations? Sample answer: Equation 

3 does not have any solutions. There are no numbers that can be 

substituted for x to make the equation true. All three equations have 

variables on each side of the equation. Equation 3, like Equation 2, has 

coefficients that are the same, while Equation 3 and Equation 1 have 

constants that are different. 
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8.EE.C.7 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Number of Solutions 

Objective 

Students will understand that an equation can have one solution, no 

solution, or infinitely many solutions. 

Teaching the Mathematical Practices 

7 Look for and Make Use of Structure W hile discussing the 

Talk About It! question, encourage students to study the structure 

of each type of equation and how the structure can be used to 

identify the number of solutions without actually solving the 

equation. 

MPMP

Talk About It! 
SLIDE 1 

Mathematical Discourse 

Study the structure of the equations with no solution compared to those 

with infinitely many solutions. What do you notice? Sample answer: In 

both types of equations, the coefficients on each side of the equation are 

the same. In equations with no solution, the constants are different, while 

in equations with an infinite number of solutions, the constants are the 

same. 

DIFFERENTIATE 

Reteaching Activity AL 

To support students’ understanding of what it means for an equation 

to have either no solution, or infinitely many solutions, have them 

work with a partner to study the equations presented in the Learn. 

For each equation, have them substitute varying possible values of 

x to see if the equation is true. They should try at least 5 possible 

values for each equation. In the first equation, they should note 

that none of their possibilities result in a true equation. In the third 

equation, they should note that every one of their possibilities result 

in a true equation. 

Interactive Presentation 

Learn, Number of Solutions 
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2 EXPLORE AND DEVELOP 8.EE.C.7 

Interactive Presentation 

Example 1, Equations with Infinitely Many Solutions, Slide 2 of 4 

CLICK

On Slide 2, students determine the 

equation has an infinite number of 

solutions. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Equations with Infinitely Many 
Solutions 

Objective 

Students will determine algebraically that an equation has an infinite 

number of solutions. 

Teaching the Mathematical Practices 

6 Attend to Precision Enc ourage students to simplify the 

expressions on each side of the equation efficiently and 

accurately, adhering to the properties of operations. 

7 Look for and Make Use of Structure Students should notice the 

structure of the expressions as they near the end of their solution 

process in order to determine that the equation has infinitely many 

solutions. 

While discussing the Talk About It! question on Slide 3, encourage 

students to recognize the structure of equations with infinitely 

many solutions. Such equations will have equivalent expressions 

on either side of the equals sign. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What property can you use to eliminate the parentheses on each

side of the equation? the Distributive Property 

OL What does it mean that the last step says –8 = –8?

Sample answer: The statement –8 = –8 is always true. No matter 

what value you substitute for x in the original equation, the 

e xpressions on each side of the equals sign are equivalent. This 

means that any value substituted for x in this equation will make a 

true statement. 

BL A classmate substitutes x = 1 into the equation and concludes that

the equation has only one solution since it is true for x = 1. What 

is wrong with the classmate’s reasoning? Sample answer: The 

classmate should not base their conclusion on that one value. In 

this case, x = 1 is only one of the infinitely many solutions. 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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8.EE.C.7 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Equations with No Solution 

Objective 

Students will determine algebraically that an equation has no solution. 

Teaching the Mathematical Practices 

6 Attend to Precision Enco urage students to simplify the 

expressions on each side of the equation efficiently and accurately, 

adhering to the properties of operations. 

7 Look for and Make Use of Structure Students should notice the 

structure of the expressions as they near the end of their solution 

process in order to determine that the equation has no solution. 

While discussing the Talk About It! question on Slide 3, encourage 

students to learn to recognize equations with no solutions by 

considering their coefficients and constants. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What is the first step to solve this equation? Sample answer: Use

the Distributive Property to eliminate the parentheses. 

OL What does it mean that the last step says 32 = 12?

Sample answer: The statement 32 = 12 is not true. No matter what 

value you substitute for x in the original equation, the expressions 

on each side of the equals sign are not equivalent. This means 

that any value substituted for x in this equation will make a false 

statement. The equation has no solution. 

BL Generate an equation that has no solution. Sample answer:

3(x + 9) = 3x – 12 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 2, Equations with No Solution, Slide 2 of 4 

CLICK

On Slide 2, students determine the 

equation has no solution. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 8.EE.C.7 

Interactive Presentation 

Example 3, Create Equations with Infinitely Many Solutions, Slide 2 of 4 

CLICK

On Slide 2 of Example 3, students 

construct the correct equation. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Analyze Equations to Determine the 
Number of Solutions 

Objective 

Students will understand how the structure of an equation indicates 

whether it has one solution, no solution, or infinitely many solutions. 

Go Online 

• Find additional teaching notes and Teaching the Mathematical 

Practices. 

• Find a sample answer for the Talk About It! question. 

Example 3 Create Equations with 
Infinitely Many Solutions 

Objective 

Students will construct an equation that has infinitely many solutions. 

Teaching the Mathematical Practices 

6 Attend to Precision A s students discuss the Talk About It! 

question on Slide 3, encourage them to use clear and precise 

mathematical language, such as substitution, in order to explain 

how they can verify the equation has infinitely many solutions. 

7 Look for and Make Use of Structure Students should use the 

structure of the simplified expression on the left side to determine 

the expression that should be on the right side of the equation, in 

order for the equation to have infinitely many solutions. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL How can you simplify the left side of the equation? Combine like

terms to obtain 7x + 4. 

OL What must be true of the coefficients and constants on each side

of the equation, in order for the equation to have infinitely many 

solutions? After the equation is simplified, the coefficients on 

each side must be the same and the constants on each side 

must be the same. 

BL Is there only one expression of the form ax + b for the right side

of the equation in order for the equation to have infinitely many 

solutions? Explain. yes; Sample answer: The left side of the 

equation simplifies to 7x + 4, so if the right side is of the form 

ax + b, it must also be 7x + 4. 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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8.EE.C.7 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 4 Create Equations with No 
Solution 

Objective 

Students will construct an equation that has no solution. 

Teaching the Mathematical Practices 

6 Attend to Precision Enco urage students to simplify the 

expression on the left side of the equation efficiently and 

accurately. 

MPMP

While discussing the Talk About It! questions on Slide 3, encourage 

students to use clear and precise mathematical language 

to explain how they can verify the equation has no solution. 

7 Look for and Make Use of Structure Students should use the 

structure of the simplified expression on the left side to determine 

the expression that should be on the right side of the equation, in 

order for the equation to have no solution. 

While discussing the Talk About It! questions on Slide 3, 

students should use their understanding of the structure of an 

equation with no solution to generate other possibilities for the 

expression on the right side of the equation. 

Questions for Mathematical Discourse 
SLIDE 2 

AL How can you simplify the left side of the equation? Use the

Distributive Property and combine like terms. 

OL How do the coefficient and constant of the right side relate to the

coefficient and constant of the left side, in order for the equation 

to have no solution? The coefficients must be equal, but the 

constants cannot be equal. 

OL Is 8 the only possible value for the constant? Explain. no; Sample

answer: As long as the coefficient is 5, and the constant is any 

number except 12, then the constant can be any other number. 

BL What are some possible coefficients of x for the right side of

the equation that would ensure that the equation has exactly 

one solution? Explain. Sample answers: 1, 2, 8, etc. As long as 

the coefficient is not 5, then the equation will have exactly one 

solution. 

Go Online 

• Find additional teaching notes and Talk About It! questions to promote 

mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 4, Create Equations with No Solution, Slide 2 of 4 

CLICK

On Slide 2, students construct a correct 

equation. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 8.EE.C.7 

436 Module 7 • Equations and Inequalities

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page0650.xhtml


8.EE.C.7 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply School 

Objective 

Students will come up with their own strategy to solve an application 

problem that involves analyzing e xpressions. 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them, 

4 M odel with Mathematics Students will be presented with 

a task. They will first seek to understand the task, and then 

determine possible entry points to solving it. As students come up 

with their own strategies, they may propose mathematical models 

to aid them. As they work to solve the problem, encourage them 

to evaluate their model and/or progress, and change directions, 

if necessary. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others As students respond to the Write About It! prompt, 

have them make sure their argument uses correct mathematical 

reasoning. If you choose to have them share their responses with 

others, encourage the listeners to ask clarifying questions to verify 

that the reasoning is correct. 

MPMP

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

the task, or have a volunteer read it aloud. Then allow students the time 

to mak e sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them on a 

particular strategy, encourage them to use their own strategies to solve the 

problem and to evaluate their progress along the way. They may or may not 

find that they need to change direction or try out several strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustration, or disengagement, intervene to encourage 

them to think of alternate approaches to the problem. Some sample 

questions are shown. 

• How can you simplify each expression? 

• What properties are needed to simplify each expression? 

• Is it possible for more than one student to be correct? 

Write About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

In teractive Presentation 

Apply, School 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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3 REFLECT AND PRACTICE 8.EE.C.7 

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Essential Question Follow-Up 

How can equations be used to solve everyday problems? 

In this lesson, students learned how to determine if an equation in one 

variable would have no solutions, one solution, or an infinite number of 

solutions. Encourage them to discuss with a partner why it is important 

in real life to know the number of solutions to an equation. Some 

students may observe that when comparing two costs, if there are infinite 

solutions, then the costs are always the same. 

Exit Ticket 

Refer to the Exit Ticket slide. If each party has 16 guests and the total 

amount spent for each party is the same, what did they spend on food 

per person? Write an equation to represent this situation. How can you 

interpret the result? 

20 + 16(c + 3) = 68 + 16 ;c  Sample answer: The amount spent on food 

for each person cannot be determined. The equation to find the value of c 

is 20 + 16(c + 3) = 68 + 16 ,c  which simplifies to 68 + 16c = 68 + 16 .c  

The equation has infinitely many solutions, meaning that they paid the 

same amount for any cost of food per person. 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, 

THEN assign: 

BL 

• Practice, Exercises 9, 11, 12–15 

• Extension: Determine the Number of Solutions by Graphing 

• Equations with Variables on Both Sides, Applications of 

Equations 

IF students score 66–89% on the Checks, 

THEN assign: 

OL 

• Practice, Exercises 1–8, 10, 12, 15 

• Extension: Determine the Number of Solutions by Graphing 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1–4 

• Equations with Variables on Both Sides 

IF students score 65% or below on the Checks, 

THEN assign: 

AL 

• Remediation: Review Resources 

• Take Another Look 

• Equations with Variables on Both Sides 
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8.EE.C.7 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive Student 

Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Assignments 

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T opic Exercises 

1 determine algebraically that an equation has an

infinite number of solutions 

2, 3 

1 determine algebraically that an equation has no

solution 

1, 4 

1 construct equations that have infinitely many solutions 5, 6 

1 construct equations that have no solution 7, 8 

2 extend concepts learned in class to apply them in new

contexts 

9 

3 solve application problems that involve equations with

one solution, no solution, and infinitely many solutions 

10, 11 

3 higher-order and critical thinking skills 12–15 

Common Misconception 

Students may incorrectly identify an equation that has a solution of 0 as 

an equation that does not have a solution. R emind students that when no 

value makes the equation true, the equation has no solution. An equation 

that has a solution of 0 means the equation either has one solution or 

infinitely many solutions. 
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3 REFLECT AND PRACTICE 8.EE.C.7 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teaching the Mathematical Practices 

3 Construct Viable Arguments and Critique the Reasoning of 

Ot hers In Exercise 12, students will find the error in the problem 

and correct it. Encourage students to determine the error by 

analyzing the solution of the equation and explain how they 

could correct the error. In Exercise 13, students will explain why a 

proposed solution is correct or incorrect. Encourage students to 

support their answer with an explanation that uses information 

they learned in the lesson. 

7 Look for and Make Use of Structure In Exercise 15, students 

will identify values of a, b, c, and d that will make the equation 

have one solution, no solution, and then infinitely many solutions. 

Encourage students to identify structures in equations that make 

them have infinitely many solutions. 

MPMP

Collaborative Practice 

Have students work in pairs or small groups to complete the following 

e xercises. 

Listen and ask clarifying questions. 

Use with Exercises 10–11 Have students work in pairs. Have students 

individually read Exercise 10 and formulate their strategy for solving the 

problem. Assign one student as the coach. The other student should talk 

through their strategy, while the coach listens, asks clarifying questions, 

and offers encouragement and/or redirection. Have students switch roles 

to complete Exercise 11. 

Be sure everyone understands. 

Use with Exercises 14–15 Have students work in groups of 3–4 to solve 

the problem in Exercise 14. Assign each student in the group a number. 

The entire group is responsible to ensure that every group member 

understands how to solve the problem. Group members should ask each 

other clarifying questions and check each other’s understanding. Call 

on a randomly numbered student from one group to share their group’s 

solution to the class. Repeat the process for Exercise 15. 
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Lesson 7-6 

Write and Solve One-Step Addition and Subtraction Inequalities 

7.EE.B.4, 7.EE.B.4.B 

LESSON GOAL 

Students will write and solve one-step addition and subtraction 

inequalities. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Addition and Subtraction Properties of Inequality 

Learn: Inequalities 

Learn: Graph Inequalities 

Learn: Subtraction and Addition Properties of Inequality 

Example 1: Solve and Graph Addition Inequalities 

Example 2: Solve and Graph Subtraction Inequalities 

Learn: Write Inequalities 

Example 3: Write and Solve Addition Inequalities 

Example 4: Write and Solve One-Step Subtraction Inequalities 

Apply: Elevators 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress of the Checks after each example 

to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Take Another Look ● 

Extension: Solve Compound Inequalities ● ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 43 of the Language Development 

Handbook to help your students build 

mathematical language related to writing and 

solving one-step addition and subtraction 

inequalities. 

ELL You can use the tips and suggestions on 

page T43 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 
45 min 1 day 

Focus 
Domain: Expressions and Equations 

Major Cluster(s): In this lesson, students address major cluster 

7. EE.B by writing and solving one-step addition and subtraction 

inequalities. 

Standards for Mathematical Content: 7 .EE.B.4, 7.EE.B.4.B, Also 

addresses 7.EE.B.3 

Standards for Mathematical Practice: MP 1, MP2, MP3, MP4, 

MP5, MP6 

Coherence 

Vertical Alignment 

Previous

Students wrote inequalities to represent real-world and mathematical 

problems. 6.EE.B.8 

Now

Students write and solve one-step addition and subtraction inequalities. 

7.EE.B.4, 7.EE.B.4.B 

Next

Students will write and solve one-step multiplication and division inequalities. 

7.EE.B.4.B 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students draw on their 

knowledge of inequalities and solving one-step addition and 

subtraction equations to build understanding of solving and graphing 

one-step addition and subtraction inequalities. They will then use this 

understanding to build fluency to write and solve one-step addition 

and subtraction inequalities. 

Mathematical Background 
Inequalities involving only addition or subtraction can be solved using the 

Addition Property of Inequality and Subtraction Property of Inequality. 

The inequality remains true when you add or subtract the same number 

from each side. Solutions of inequalities can be graphed on a number 

line. When graphing the solution, use an open dot to show > or <. Use a 

closed dot to indicate the solution is ≥ or ≤. 
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1 LAUNCH 7.EE.B.4, 7.EE.B.4.B 

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 1 

What Vocabulary Will You Learn? 

Warm Up 

Prerequisite Skills 

The Warm-Up exercises address the following prerequisite skill for 

this lesson: 

• adding and subtracting rational numbers (Exercises 1–5) 

Answers 

1. 53.4 4. 74.8 

_ 1 _ 3 __ 2. 2 5. 7 hours 
10 4 

3. -59

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about inequalities, using an 

infographic. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer 

read aloud How can I meet these standards? and How can I use these 

practices?, and connect these to the standards. 

What Vocabulary Will You Learn? 
Use the following questions to engage students and facilitate a class 

discussion. 

Ask: 

• Using what you know about the Addition Property of Equality, how 

do you think the Addition Property of Inequality might be similar or 

different? Sample answer: I think the Addition Property of Inequality 

will still relate to adding a number to each side, but it will be related to 

an inequality, not an equation. 

• The prefix in- means not. Use what you know about the term equality 

to predict what an inequality might be. Sample answer: Equality means 

the state of being equal. So, inequality might mean the state of not 

being equal. 

• Using what you know about the Subtraction Property of Equality, how 

do you think the Subtraction Property of Inequality might be similar or 

different? Sample answer: I think the Subtraction Property of Inequality 

will still relate to subtracting a number from each side, but it will be 

related to an inequality, not an equation. 
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2 EXPLORE AND DEVELOP 7.EE.B.4, 7.EE.B.4.B 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Addition and Subtraction 
Properties of Inequality 

Objective 

Students will use Web Sketchpad to explore how inequalities behave 

when adding or subtracting the same number from each side. 

Ideas for Use 

Recommended Use Pr esent the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the Talk 

About It! questions. Monitor student progress during the activity. Upon 

completion of the Explore activity, have student volunteers share their 

responses to the Inquiry Question. 

What if my students don’t have devices? You may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of Activity 

Students will be presented with a Web Sketchpad containing a bar 

graph that represents values on both sides of an equation or inequality . 

Throughout this activity, students will use a sketch to investigate the 

effect of adding a number to each side of an inequality or subtracting a 

number from each side of an inequality. 

Inquiry Question 

How does adding or subtracting the same number from each side of an 

inequality affect the inequality ? Sample answer: Adding or subtracting the 

same number from each side of an inequality keeps the inequality true. 

Go Online to find additional teaching notes. 

(continued on next page) 

Interactive Presentation 

Explore, Slide 1 of 5 

Explore, Slide 3 of 5 

WEB SKETCHPAD 

Throughout the Explore, students use Web Sketchpad to explore 

how adding or subtracting the same number from each side of an 

inequality affects the inequality. 

TYPE 

On Slide 3, students make a conjecture about which operations 

a and numbers can be used without changing the inequality. 
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2 EXPLORE AND DEVELOP 7.EE.B.4, 7.EE.B.4.B 

Interactive Presentation 

Explore, Slide 4 of 5 

TYPE

On Slide 4, students type to explain if their experiments support 

a their conjecture. 

TYPE

On Slide 5, students respond to the Inquiry Question and view a 

a sample answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Addition and Subtraction 
Properties of Inequality (continued) 

Teaching the Mathematical Practices 

5 Use Appropriate Tools Strategically S tudents will use Web 

Sketchpad to explore and deepen their understanding of 

inequalities. Students should notice how an inequality changes 

or remains true when they subtract or add a certain value to each 

side of the inequality. 

MPMP

Go Online to find additional teaching notes. 
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7.EE.B.4, 7.EE.B.4.B 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Inequalities 

Objective 

Students will understand the definition of inequality and the different 

meanings of the inequality symbols. 

Teaching Notes 
SLIDE 1 

Encourage students to brainstorm different words or phrases that could 

be represented by each inequality symbol. This will help them recognize 

key words and phrases when they are asked to write inequalities later in 

the module. 

Discuss with students the differences between the related symbols 

(> and ≥, < and ≤). Point out that the symbol with the bar under the 

inequality symbol also means or equal to and mimics part of the equals 

sign. They will need to differentiate between the two related symbols 

when they write and graph inequalities. It is interesting to note that if 

you keyboard the > symbol and then the = sign, some word processing 

programs translate that to ≥. 

Interactive Presentation 

Learn, Inequalities 

CLICK 

Students select inequality symbols to 

reveal their meanings. 
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2 EXPLORE AND DEVELOP 7.EE.B.4, 7.EE.B.4.B 

Interactive Presentation 

Learn, Subtraction and Addition Properties of Inequality, Slide 1 of 2 

WATCH 

On Slide 1 of Learn, Graph Inequalities, 

students watch an animation that explains 

how to graph inequalities. 

FLASHCARDS 

On Slide 1 of Learn, Subtraction and 

Addition Properties of Inequality, students 

use Flashcards to view multiple 

representations of properties. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Graph Inequalities 

Objective 

Students will understand how to graph an inequality on a number line. 

Go Online 

• Find additional teaching notes and T eaching the Mathematical 

Practices. 

• Have students watch the animation on Slide 1. The animation illustrates 

how to graph inequalities on a number line. 

Talk About It! 
SLIDE 2 

Mathematical Discourse 

When graphing an inequality on the number line, how do you know 

whether to use an open dot or a closed dot? Sample answer: Use an 

open dot with the symbols > and < to show that the number is not a 

solution. Use a closed dot with the symbols ≥ and ≤ to show that the 

number is a solution. 

If you were ask ed to graph the solution x > 35, what range of values can you

use to create the number line? Explain. Sample answer: I can use the range 

of 30 to 40 to create the number line, because 35 is between 30 and 40. 

Learn Subtraction and Addition Properties 

of Inequality 

Objective 

Students will understand the Subtraction and Addition Properties of 

Inequality . 

Go Online to find additional teaching notes and Teaching the 

Mathematical Practices. 

Talk About It! 
SLIDE 2 

Mathematical Discourse 

Are the Addition and Subtraction Properties of Inequality true for the 

symbols ≥ and ≤? Explain. yes; Sample answer: Because the Addition 

and Subtraction Properties are true for equations as well as inequalities, 

they are also true for the symbols ≥ and ≤. 
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7.EE.B.4, 7.EE.B.4.B 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Solve and Graph Addition 
Inequalities 

Objective 

Students will solve and graph one-step addition inequalities with rational 

numbers. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively A s students discuss the 

Talk About It! question on Slide 4, encourage them to make sense 

of the inequality symbol and the value –10 when explaining an 

appropriate range for the number line. 

5 Use Appropriate Tools Strategically Students will use the 

number line eTool to graph the solution set on the number line. 

6 Attend to Precision Encourage students to accurately 

represent the solution set by using a closed dot because the 

solution set does contain the number –10. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What operation is paired with the variable? addition

AL Read the inequality in words. Sample answer: four tenths plus y is

less than or equal to negative nine and six tenths. 

OL How will you undo the addition of 0.4? Why? Subtract 0.4

from each side of the inequality. Sample answer: Addition and 

subtraction are inverse operations. 

OL What property of inequality is used to subtract 0.4 from each side?

Subtraction Property of Inequality 

OL How can you check your answer? Sample answer: Replace y with

–10 in the original inequality to verify the inequality is a true 

statement, which it is. 

BL If 0.4 + y ≤ –9.6, what must be true about 0.1 + y? Explain

without solving the inequality 0.4 + y ≤ –9.6. Sample answer: 

If 0.4 + y ≤ –9.6, then 0.1 + y must be less than or equal 

to –9 .9. The expression 0.1 + y is 0 .3 less than the expression 

0.4 + y. Subtracting 0 .3 from the left side of the inequality means 

that I must subtract 0.3 from the right side of the inequality. 

Because –9.6 – 0.3 = –9.9, then 0.1 + y ≤ –9.9. 

Go Online 

• Find additional teaching notes, discussion questions, and the Talk 

About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Example 1, Solve and Graph Addition Inequalities, Slide 3 of 5 

TYPE

On Slide 2, students determine the 

a missing value to solve an inequality. 

eTOOLS

On Slide 3, students use the Number Line 

eTool to graph the inequality on the 

number line. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 7.EE.B.4, 7.EE.B.4.B 

Example 2, Solve and Graph Subtraction Inequalities, Slide 3 of 5 

TYPE

On Slide 2, students determine the 

a missing values to solve an inequality. 

eTOOLS

On Slide 3, students use the Number Line 

eTool to graph the inequality on the 

number line. 

CLICK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Solve and Graph Subtraction 
Inequalities 

Objective 

Students will solve and graph one-step subtraction inequalities with 

rational numbers. 

Teaching the Mathematical Practices 

5 Use Appropriate Tools Strategically S tudents will use the 

Number Line eTool to graph the solution set on the number line. 

6 Attend to Precision Encourage students to accurately 

represent the solution set by using a closed dot because the 

solution set does contain the number –1. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What operation is paired with the variable? subtraction

AL Read the inequality in words. Sample answer: negative six is

greater than or equal to n minus five. 

OL How will you undo the subtraction of 5? Why? Add 5 to each side

of the inequality. Sample answer: Addition and subtraction are 

inverse operations. 

OL What property of inequality is used to add 5 to each side? Addition

Property of Inequality 

OL How can you check your answer? Sample answer: Replace n

with –1 in the original inequality to verify the inequality is a true 

statement, which it is. 

BL Is zero a solution for the inequality? Explain. no; Sample answer:

0 – 5 = –5 and –6 is not greater than or equal to –5. 

SLIDE 3 

AL To graph n ≤ –1, will the endpoint be open or closed? Explain.

closed; Any number that is less than or equal to –1 is a solution. 

OL Is –1 part of the solution? Explain. yes; Sample answer: –1 is less

than or equal to –1. 

BL Explain why the graph of the solution set never ends in the

direction to the left of the closed dot. Sample answer: The graph 

never ends in this direction because any number that is less than 

or equal to –1 is a solution. 

Go Online 

• Find additional teaching notes, Teaching the Mathematical Practices, 

and the Talk About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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7.EE.B.4, 7.EE.B.4.B 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Write Inequalities 

Objective 

Students will understand how to write inequalities from a real-world 

problem. 

Teaching Notes 

SLIDE 1 

You may wish to have students practice identifying the appropriate 

symbol when given a phrase. For example, ask students which inequality 

symbol should be used to represent the phrase at least. Students should 

note that the greater than or equal to symbol ( )≥  should be used. 

SLIDE 2 

Ask students to compare and contrast the steps for writing an equation 

from a real-world situation with the steps for writing an inequality from 

a real-world situation. Point out the steps are the same, but the symbols 

used are different. Students should pay close attention to the phrases 

used in an inequality situation to determine the correct symbol to use. 

Talk About It! 

SLIDE 3 

Mathematical Discourse 

How do you know which inequality symbol to use when representing a 

real-world situation? Sample answer: Identify key phrases in the problem 

like more than, less than, at least, or at most. Determine which symbol 

best represents the situation in the context of the problem. 

Example 3 Write and Solve One-Step 
Addition Inequalities 

Objective 

Students will write one-step addition inequalities from real-world 

problems and interpret the solution. 

Questions for Mathematical Discourse 
SLIDE 2 

AL What is the unknown quantity? How will you represent it in the 

inequality? the amount Dylan can spend on games; with a variable 

OL Why is the inequality symbol ≤ used? Sample answer: The most 

Dylan can spend is $18, so he can spend any amount that is less 

than or equal to $18. 

OL A classmate wrote the inequality x + 5.5 ≤ 18. Is this inequality 

correct? Explain. yes; Addition is commutative, so the terms 5.5 

and x can be added in any order. 

BL Suppose Dylan wants to ride the go-karts twice. What inequality 

can be used to find how much he can spend on games now? 

11 + x ≤ 18 

(continued on next page) 

Interactive Presentation 

Learn, Write Inequalities, Slide 2 of 3 

CLICK 

On Slide 1 of the Learn, students select 

inequality symbols to see common 

phrases that describe each inequality. 

FLASHCARDS 

On Slide 2 of the Learn, students use 

Flashcards to learn how to write any 

inequality from a real-world situation. 

FLASHCARDS 

On Slide 2 of the Example, students use 

Flashcards to view the steps used to write 

the inequality. 
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2 EXPLORE AND DEVELOP 7.EE.B.4, 7.EE.B.4.B 

Interactive Presentation 

Example 3, Write and Solve One-Step Addition Inequalities, Slide 2 of 5 

eTOOLS 

On Slide 4, students use the Number Line 

eTool to graph the inequality. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Write and Solve Addition 
Inequalities (continued) 

Questions for Mathematical Discourse 

SLIDE 3 

AL What operation is paired with the variable? addition 

AL Read the inequality in words. Sample answer: five and five tenths 

plus x is less than or equal to eighteen. 

OL Describe how to solve the inequality. Sample answer: Use the 

Subtraction Property of Inequality to subtract 5.5 from each side. 

So, x ≤ 12.5. 

OL How can you check your answer? Sample answer: Replace x with 

12.5 in the original inequality to verify the statement is true. 

BL A classmate interpreted the solution to mean that Dylan can play 

12.5 games, or 12 games since he cannot play half of a game. Is 

this reasoning correct? Explain. no; Sample answer: The variable 

is not the number of games. The variable represents how much 

money Dylan can spend on the games. So, he can spend $12.50. 

SLIDE 4 

AL What does the solution x ≤ 12.50 mean, within the context of the 

problem? It means that Dylan can spend an amount less than or 

equal to $12.50 on games. 

OL Explain how to graph the inequality. Sample answer: Place a closed 

dot at 12.5 because the solution contains 12.5. Then extend the 

arrow forever to the left because any number that is less than or 

equal to 12.5 is a solution. 

OL Does it make sense, within the context of the problem, that the 

graph will extend forever to the left? Explain. no; Sample answer: 

Dylan cannot spend an amount less than $0, so any point left of 

zero does not make sense within the context of the problem. 

BL If each game costs $0.75, what is the maximum number of games 

Dylan can play? 16 games 

Go Online 

• Find additional teaching notes and Teaching the Mathematical Practices 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

446 Module 7 • Equations and Inequalities

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page0664.xhtml


7.EE.B.4, 7.EE.B.4.B 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 4 Write and Solve One-Step 
Subtraction Inequalities 

Objective 

Students will write one-step subtraction inequalities from real-world 

problems and interpret the solution. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively S tudents will 

decontextualize the information, represent it symbolically with a 

one-step inequality, and interpret the solution. 

5 Use Appropriate Tools Strategically Students will use the 

Number Line eTool to graph the solution set of the inequality. 

6 Attend to Precision Encourage students to solve the inequality 

by adhering to the properties of operations. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What is the unknown quantity? How will you represent it in the 

inequality? the height of the Great Dane; with a variable 

AL What word or phrase indicates which inequality symbol to use? 

What inequality symbol will you use? at least; ≥ 

_ 1 _ OL A classmate wrote the inequality 6 – h ≥ 25. Is this inequality 
4 

correct? Explain. no; Subtraction is not commutative, so the terms 
_ 1 _ 6 and h cannot be subtracted in any order. 4 

OL How can you write the inequality using the less than or equal to 
_ 1 _ symbol? 25 ≤ h – 6 4 

BL Write and solve the inequality using decimals. h – 6.25 ≥ 25; 

h ≥ 31.25 

SLIDE 3 

AL What operation is paired with the variable? subtraction 

AL Read the inequality in words. Sample answer: h minus six and one 

fourth is greater than or equal to twenty-five. 

OL Describe how to solve the inequality. Sample answer: Use the 
_ 1 _ _ 1 _ Addition Property of Inequality to add 6 to each side. So, h ≥ 31 . 
4 4 

OL How can you check your answer? Sample answer: Replace h with 
_ 1 _ 31 in the original inequality to verify the statement is true. 
4 

BL A classmate interpreted the solution to mean that the height of the 
_ 1 _ Great Dane is exactly 31 inches. Is this reasoning correct? Explain. 
4 

_ 1 _ no; Sample answer: The height of the dog is at least 31 inches. We 
4 

_ 1 _ don’t know if the dog is exactly 31 inches tall. 
4 

Go Online 

• Find additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 4, Write and Solve One-Step Subtraction Inequalities, Slide 4 of 5 

FLASHCARDS 

On Slide 2, students use Flashcards to 

view the steps for writing the inequality. 

eTOOLS 

On Slide 4, students use the Number Line 

eTool to graph the inequality. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 7.EE.B.4, 7.EE.B.4.B 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

DIFFERENTIATE 

Reteaching Activity AL 

To further students’ understanding of graphing inequalities, have them 

create a flow chart or an outline that walks through the steps needed 

to graph and check an inequality. A sample outline using the value 3 is 

shown. 

1. Place the endpoint at 3. 

a. Open dot 

i. > 

ii. < 

b. Closed dot 

i. ≥ 

ii. ≤ 

2. Draw an arrow. 

a. Arrow points to the left 

i. x < 3 

ii. x ≤ 3 

iii. 3 > x 

iv. 3 ≥ x 

b. Arrow points to the right 

i. x > 3 

ii. x ≥ 3 

iii. 3 < x 

iv. 3 ≤ x 

3. Check the graph. 

a. Choose a point that is on the arrow and test the value in the 

inequality. It should produce a true statement. 

b. Choose a point that is not on the arrow and test the value in the 

inequality. It should produce a false statement. 

Some students may need help understanding parts iii and iv in 

sections 2a and 2b. Encourage them to examine what happens when 

you rewrite an inequality like 3 < 7 as 7 > 3. Then have them discuss 

with a partner why the inequality symbol changes when the sides of 

an inequality like x ≥ 9 are switched. 
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7.EE.B.4, 7.EE.B.4.B 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Elevators 

Objective 

Students will come up with their own strategy to solve an application 

problem involving the weight capacity of an elevator . 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them, 

4 M odel with Mathematics Students will be presented with a task. 

They will first seek to understand the task, and then determine 

possible entry points to solving it. As students come up with 

their own strategies, they may propose mathematical models to 

aid them. As they work to solve the problem, encourage them to 

evaluate their model and/or progress, and change directions, if 

necessary. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others As students respond to the Write About It! prompt, 

have them make sure their argument uses correct mathematical 

reasoning. If you choose to have them share their responses with 

others, encourage the listeners to ask clarifying questions to 

verify that the reasoning is correct. 

MPMP

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

the task, or have a volunteer read it aloud. Then allow students the time 

to mak e sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them 

on a particular strategy, encourage them to use their own strategies to 

solve the problem and to evaluate their progress along the way. They 

may or may not find that they need to change direction or try out several 

strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustration, or disengagement, intervene to encourage 

them to think of alternate approaches to the problem. Some sample 

questions are shown. 

• How can finding the sum of the six passengers help find the weight of 

the remaining two? 

• What symbol should be used in the inequality expressing maximum 

weight of the two passengers? 

Write About It! 

Have students share their responses with another pair/group of students 

or t he entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

Interactive Presentation 

Apply, Elevators 

WATCH

Students watch an animation that 

illustrates the problem they are about to 

solve. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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3 REFLECT AND PRACTICE 7.EE.B.4, 7.EE.B.4.B 

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Foldables 

Have students update their Foldables based on what they learned in this 

lesson. For this lesson, students can record information about solving 

one-step addition and subtraction inequalities. You may wish to have 

students share their Foldables with a partner to compare the information 

they recorded, discussing and resolving any differences. 

Exit Ticket 

_ 1 _ Refer to the Exit Ticket slide. If Zoe is 32 inches tall, what inequality can 
2 

be used to find the number of inches she needs to grow so that she is 

at least 36 inches tall? Write a mathematical argument that can be used 
_ 1 _ to defend your solution. 32 + x ≥ 36; Sample answer: The phrase
2 

“at least” means to use the ≥ symbol. Because Zoe needs to grow, use 

addition as the operation. 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, 

THEN assign: 

BL 

• Practice, Exercises 11, 13–16 

• Extension: Solve Compound Inequalities 

• One-Step Inequalities, Applications of Inequalities 

IF students score 66–89% on the Checks, 

THEN assign: 

OL 

• Practice, Exercises 1–10, 12, 14 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1–4 

• Writing and Graphing Inequalities 

IF students score 65% or below on the Checks, 

THEN assign: 

AL 

• Remediation: Review Resources 

• Take Another Look 

• Writing and Graphing Inequalities 
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7.EE.B.4, 7.EE.B.4.B 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive Student 

Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Assignments 

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T opic Exercises 

1 solve and graph one-step addition and subtraction

inequalities 

1–6 

2 write and solve one-step addition inequalities from

real-world problems and interpret the solution 

7 

2 write and solve one-step subtraction inequalities from

real-world problems and interpret the solution 

8, 9 

2 extend concepts learned in class to apply them in new

contexts 

10 

3 solve application problems involving writing and

solving one-step addition and subtraction inequalities 

11, 12 

3 higher-order and critical thinking skills 13–16 

Common Misconception 

Some students may incorrectly solve inequalities in which the variable 

is on the right side of the inequality . In Exercise 2, students might get 

the inequality –5 > x, and incorrectly rewrite it as x > –5. Encourage 

students to read the inequality aloud and accurately identify how the two 

sides of the inequality are related. 
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3 REFLECT AND PRACTICE 7.EE.B.4, 7.EE.B.4.B 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively In E xercise 14, students 

use reasoning with inequalities to determine if 46 additional 

students can sign up for a field trip. 

1 Make Sense of Problems and Persevere in Solving Them In 

Exercise 16, students use multiple steps to write and solve an 

inequality for a real-world problem. 

MPMP

Collaborative Practice 

Have students work in pairs or small groups to complete the following 

e xercises. 

Explore the truth of statements created by others. 

Use with Exercises 11 –12 Have students work in pairs. After completing 

the application problems, have students write two true statements and 

one false statement about each situation. An example of a true statement 

for Exercise 9 might be, “Two giant lollipops cost $3.50.” An example of a 

false statement might be, “Five candy sticks cost less than $2.00.” Have 

students trade statements with another pair or group. Each pair identifies 

which statements are true and which are false. Have them discuss and 

resolve any differences. 

Solve the problem another way. 

Use with Exercise 14 Have students work in groups of 3–4. After 

completing Exercise 14, have one student from each group rotate to form 

a different group of students. Each student should share the solution 

method they previously used to solve the problem. Have students 

compare and contrast the different methods for solving the problem, 

and determine if each method is viable. If the solutions were the same, 

have them brainstorm another way to solve the problem. Have one group 

present two viable methods to the class, and explain why each method is 

a correct method. 
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Lesson 7-7 

Write and Solve One-Step Multiplication and Division Inequalities 

7.EE.B.4, 7.EE.B.4.B 

LESSON GOAL 

Students will write and solve one-step multiplication and division 

inequalities. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Multiplication and Division Properties of Inequality 

Learn: Division and Multiplication Properties of Inequality 

Example 1: Solve and Graph Multiplication Inequalities 

Example 2: Solve and Graph Division Inequalities 

Explore: Multiply and Divide Inequalities by Negative Numbers 

Learn: Division and Multiplication Properties of Inequality 

Example 3: Multiplication Inequalities with Negative Coefficients 

Example 4: Division Inequalities with Negative Coefficients 

Example 5: Write and Solve One-Step Multiplication Inequalities 

Example 6: Write and Solve One-Step Division Inequalities 

Apply: Fundraising 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress of the Checks after each example 

to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Take Another Look ● 

Extension: Interval Notation and 
● ● 

Set Notation 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 44 of the Language Development 

Handbook to help your students build 

mathematical language related to writing and 

solving one-step multiplication and division 

inequalities. 

ELL You can use the tips and suggestions on 

page T44 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 1 day 
45 min 2 days 

Focus 
Domain: Expressions and Equations 

Major Cluster(s): In this lesson, students address major cluster 

7. EE.B by writing and solving one-step multiplication and division 

inequalities. 

Standards for Mathematical Content: 7 .EE.B.4, 7.EE.B.4.B, Also 

addresses 7.EE.B.3 

Standards for Mathematical Practice: MP 1, MP2, MP3, MP4, MP5, MP7 

Coherence 

Vertical Alignment 

Previous

Students wrote and solved one-step addition and subtraction inequalities. 

7 .EE.B.4, 7.EE.B.4.B 

Now

Students write and solve one-step multiplication and division inequalities. 

7.EE.B.4, 7.EE.B.4.B 

Next

Students will write and solve two-step inequalities. 

7.EE.B.4.B 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students draw on their 

knowledge of solving one-step addition and subtraction inequalities 

to build understanding of solving and graphing one-step multiplication 

and division inequalities. They will then use this understanding to build 

fluency in solving one-step multiplication and division inequalities. They 

apply their understanding to write, solve, and graph multiplication and 

division inequalities that represent real-world situations. 

Mathematical Background 
Inequalities involving only multiplication or division can be solved using 

the Properties of Inequality, Multiplication Property of Inequality and 

Division Property of Inequality. 

When you multiply or divide each side of an inequality by a positive 

number, the inequality remains true. When you multiply or divide each 

side of an inequality by a negative number, the inequality symbol must be 

reversed for the inequality to remain true. 
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1 LAUNCH 7.EE.B.4, 7.EE.B.4.B 

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Learn? 

Warm Up 

Prerequisite Skills 

The Warm-Up exercises address the following prerequisite skill for 

this lesson: 

• writing one-step multiplication and division equations (Exercises 1–3) 

Answers 

1. 3w = 96 

2. 84 ÷ r = 6 

_ h _ 3. = 305 
2 

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about the flying speeds of peregrine 

falcons. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer 

read aloud How can I meet these standards? and How can I use these 

practices?, and connect these to the standards. 

What Vocabulary Will You Learn? 
Use the following questions to engage students and facilitate a class 

discussion. 

Ask: 

• Using what you know about the Division Property of Equality, how 

do you think the Division Property of Inequality might be similar or 

different? Sample answer: I can use either property to divide each 

side by the same number. I will use the Division Property of Equality if 

I'm solving an equation, and the Division Property of Inequality if I'm 

solving an inequality. 

• When do you think you might use the Multiplication Property of 

Inequality? Sample answer: I might use the Multiplication Property of 

Inequality when I'm solving an inequality that requires me to multiply 

each side of the inequality by the same number. 
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2 EXPLORE AND DEVELOP 7.EE.B.4, 7.EE.B.4.B 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Multiplication and Division 
Properties of Inequality 

Objective 

Students will explore how multiplying and dividing each side of an 

inequality by the same positive number affects the inequality . 

Ideas for Use 

Recommended Use Pr esent the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the Talk 

About It! questions. Monitor student progress during the activity. Upon 

completion of the Explore activity, have student volunteers share their 

responses to the Inquiry Question. 

What if my students don’t have devices? You may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of Activity 

Students will be presented with the amounts of money of three friends. 

Throughout this activity , students will use the money values from the 

table and Web Sketchpad bar graphs to investigate how dividing or 

multiplying each side of an inequality by the same positive number 

affects the inequality’s truth value. 

Inquiry Question 

How does multiplying or dividing each side of an inequality by the same 

positive number affect the inequality ? Sample answer: Multiplying or 

dividing each side of an inequality by the same positive number keeps 

the inequality true. 

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. A sample response for the Talk About It! 

question on Slide 4 is shown. 

Talk About It! 
SLIDE 4 

Mathematical Discourse 

Does an inequality remain true when you divide each side by the same 

positive number? Explain. Sample answer: Yes. Dividing each side of an 

inequality by the same positive number results in a true inequality. 

(continued on next page) 

Interactive Presentation 

Explore, Slide 1 of 8 

Explore, Slide 4 of 8 

WEB SKETCHPAD 

Throughout the Explore, students use Web Sketchpad to explore 

how multiplying or dividing each side of an inequality by the same 

positive number affects the inequality. 

TYPE 

On Slide 2, students write an inequality to represent a comparison 

between two different amounts of money. a 
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2 EXPLORE AND DEVELOP 7.EE.B.4, 7.EE.B.4.B 

Interactive Presentation 

Explore, Slide 7 of 8 

TYPE

On Slide 5, students write an inequality to compare the amount of 

a money. 

TYPE

On Slide 8, students respond to the Inquiry Question and view a 

a sample answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Multiplication and Division 
Properties of Inequality (continued) 

Teaching the Mathematical Practices 

5 Use Appropriate Tools Strategically S tudents will use Web 

Sketchpad to explore and deepen their understanding of 

inequalities that involve multiplication and division. 

6 Attend to Precision Students should notice how an inequality 

changes or remains true when they multiply or divide a certain 

value from each side of the inequality. 

MPMP

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. A sample response for the Talk About It! 

question on Slide 7 is shown. 

Talk About It! 
SLIDE 7 

Mathematical Discourse 

Does an inequality remain true when you multiply each side by the same 

positive number? Explain. Sample answer: Yes. Multiplying each side of 

an inequality by the same positive number results in a true inequality. 
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7.EE.B.4, 7.EE.B.4.B 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Division and Multiplication Properties 
of Inequality 

Objective 

Students will understand the Division and Multiplication Properties of 

Inequality when the coefficients are positive. 

Teaching Notes 
SLIDE 1 

Before you move through the flashcards that describe the Multiplication 

and Division Properties of Inequality, you may wish to have students 

make a conjecture about how multiplying or dividing each side of an 

inequality will affect the inequality. Suggest they first practice by using 

an example, 3 < 4. Ask students to multiply each side of the inequality 

by 2 and then note any changes to the inequality. Then ask them for their 

conjectures. Some students may say that the inequality remains true. 

Talk About It! 
SLIDE 2 

Mathematical Discourse 

The Division Property of Inequality states: For all numbers a, b, and c, 

where c > 0, 

a __ b __ 1. if a > b, then > .
c c 

a __ b __ 2. if a < b, then < .
c c 

What does the inequality c > 0 mean? Sample answer: It means that c is 

a positive number. 

Go Online to find Teaching the Mathematical Practices. 

DIFFERENTIATE 

Reteaching Activity AL 

To help students better understand the Symbols description of the 

Division and Multiplication Properties of Inequality using positive 

coefficients, ask students the following questions about the statement 
_ a _ b 

If a > b, then > , where c > 0. c c 

• What does c > 0 mean? c is a positive number 

• What does a > b mean? a is greater than b 
_ a _ b 

• What do and mean? a is divided by c; b is divided by c c c 
• What do you notice about the inequality a > b, when each side is 

divided by c? The inequality is true. 

Have students work with a partner to repeat the activity with the 

remaining inequalities when c > 0: 

• If a > b, then ac > bc. 
_ a _ b 

• If a < b, then < . c c 
• If a < b, then ac < bc. 

Interactive Presentation 

Learn, Division and Multiplication Properties of Inequality, Slide 1 of 2 

FLASHCARDS 

On Slide 1, students use Flashcards to view 

multiple representations of the Division and 

Multiplication Properties of Inequality with positive 

coefficients. 
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2 EXPLORE AND DEVELOP 7.EE.B.4, 7.EE.B.4.B 

Interactive Presentation 

Example 1, Solve and Graph Multiplication Inequalities, Slide 2 of 5 

CLICK

On Slide 2, students move through the 

steps to solve the inequality. 

eTOOLS

On Slide 3, students use the Number Line 

eTool to graph the inequality. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Solve and Graph Multiplication 
Inequalities 

Objective 

Students will solve and graph one-step multiplication inequalities with 

positive coefficients. 

Teaching the Mathematical Practices 

5 Use Appropriate Tools Strategically S tudents will use the 

Number Line eTool to graph the solution set of the inequality on 

the number line. 

6 Attend to Precision Students should solve the inequality 

efficiently and accurately, using the correct property of inequality 

and paying careful attention to the inequality symbol. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What operation is paired with the variable? multiplication

AL If you were solving the equation 8x = 40, what would you do?

Divide each side by 8. 

OL What operation will undo multiplication? Why? division;

Multiplication and division are inverse operations. 

OL What property allows you to divide each side by 8 in this

inequality? Division Property of Inequality 

BL If 8x ≤ 40, what must be true about 8x + 5? Explain without

calculating the value of x. Sample answer: 8x + 5 ≤ 45; Because 5 

is added to the left side of the inequality , 8 ,x  5 must also be added 

to the right side of the inequality, 40. 

SLIDE 3 

AL Explain whether 5 is or is not a solution to this inequality. 5 is a

solution to this inequality because the inequality symbol means 

less than or equal to. 

OL Explain how to graph the inequality. Sample answer: Place a closed

dot at 5, because the solution set includes the number 5. Then 

extend the arrow to the left because any number that is less than 

or equal to 5 is a solution of this inequality. 

BL Write a real-world problem that can be represented by this

inequality. See students’ responses. 

Go Online 

• Find additional teaching notes, Teaching the Mathematical Practices, 

and the Talk About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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7.EE.B.4, 7.EE.B.4.B 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Solve and Graph Division 
Inequalities 

Objective 

Students will solve and graph one-step division inequalities with positive 

coefficients. 

Teaching the Mathematical Practices 

5 Use Appropriate Tools Strategically S tudents will use the 

Number Line eTool to graph the solution set of the inequality on 

the number line. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What operation is paired with the variable? division

AL What operation will undo division? Why? multiplication;

Multiplication and division are inverse operations. 

OL Describe how to solve the inequality. Sample answer: Multiply each

side by 2. The solution is d > 14. 

OL How can you check your answer? Sample answer: Replace d with a

number greater than 14 in the original inequality to verify that it is a 

true statement, which it is. 

BL Write a real world problem that can be represented by this

inequality. Sample answer: Two friends will split evenly the money 

that they earn. How much do they need to earn altogether in order 

to have more than $7 each after they split the amount? 

SLIDE 3 

AL List three numbers that are solutions to this inequality. Then list

three numbers that are not solutions to this inequality. Sample 

answer: 14.1, 16, 25 are solutions; 9, 11, and 12.7 are not solutions. 

OL Describe how to graph the solution set for this inequality.

Sample answer: Place an open dot at 14 because the solution set 

does not include 14. Then extend the arrow to the right because 

any number greater than 14 is a solution. 

OL Are the statements d > 14 and 14 < d equivalent? Explain. yes;

Sample answer: They both state that the solution is greater than 14. 

_ d 
BL If the inequality was≥ 7, how will the graph change?

2 
The endpoint will be closed. 

Go Online 

• Find additional teaching notes, Teaching the Mathematical Practices, 

and the Talk About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 2, Solve and Graph Division Inequalities, Slide 3 of 5 

CLICK

On Slide 2, students move through the 

steps to solve the inequality. 

eTOOLS

On Slide 3, students use the Number Line 

eTool to graph the inequality. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 7.EE.B.4, 7.EE.B.4.B 

Interactive Presentation 

Explore, Slide 1 of 5 

Explore, Slide 3 of 5 

WEB SKETCHPAD 

Throughout the Explore, students use Web Sketchpad to explore 

how multiplying or dividing each side of an inequality by the same 

negative number affects the inequality. 

TYPE 

On Slide 3, students make a conjecture about what happens when 

each side of an inequality is multiplied or divided by the same a 
negative number. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Multiply and Divide Inequalities 
by Negative Numbers 

Objective 

Students will use Web Sketchpad to explore how multiplying and dividing 

each side of an inequality by the same negative number affects the 

inequality . 

Ideas for Use 

Recommended Use Pr esent the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the Talk 

About It! questions. Monitor student progress during the activity. Upon 

completion of the Explore activity, have student volunteers share their 

responses to the Inquiry Question. 

What if my students don’t have devices? You may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations 

Summary of Activity 

Students will be presented with a Web Sketchpad bar graph that 

represents values on each side of an equation or inequality . Throughout 

this activity, students will use sketches to investigate the effect of 

multiplying or dividing each side of an inequality by a negative number. 

Inquiry Question 

How does multiplying or dividing each side of an inequality by the same 

negative number affect the inequality ? Sample answer: When I multiply 

or divide each side of an inequality by a negative number, the inequality 

symbol must be reversed for the inequality to remain true. 

Go Online to find additional teaching notes. 

(continued on next page) 
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7.EE.B.4, 7.EE.B.4.B 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Multiply and Divide Inequalities 
by Negative Numbers (continued) 

Teaching the Mathematical Practices 

5 Use Appropriate Tools Strategically S tudents will use Web 

Sketchpad to explore and deepen their understanding of 

multiplication and division inequalities with negative coefficients. 

6 Attend to Precision Students should notice how an inequality 

changes when they multiply or divide each side of the inequality 

by a certain value. Students should calculate and compare 

accurately and efficiently, paying careful attention to the symbols 

of inequalities. 

MPMP

Go Online to find additional teaching notes. 

Interactive Presentation 

Explore, Slide 4 of 5 

TYPE

On Slide 4, students explain if their experiments support their 

a conjecture. 

TYPE

On Slide 5, students respond to the Inquiry Question and view a 

a sample answer. 
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2 EXPLORE AND DEVELOP 7.EE.B.4, 7.EE.B.4.B 

Interactive Presentation 

Learn, Division and Multiplication Properties of Inequality, Slide 1 of 5 

FLASHCARDS

On Slide 1, students use Flashcards to view 

multiple representations of the Division and 

Multiplication Properties of Inequality with 

negative coefficients. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Division and Multiplication Properties 
of Inequality 

Objective 

Students will understand the Division and Multiplication Properties of 

Inequality when the coefficients are negative. 

Teaching the Mathematical Practices 

3 Construct Viable Arguments and Critique the Reasoning of 

Ot hers As students discuss the Talk About It! question, it may 

be helpful for them to use an example in their reasoning to justify 

their conclusions. Students should construct an argument based 

on the information they gathered from previous slides. 

MPMP

Teaching Notes 
SLIDE 1 

Students will learn how to use the Division Property of Inequality and the 

Multiplication Property of Inequality when dividing or multiplying each 

side of an inequality by a negative number. Select each flashcard to show 

how these properties can be represented using words, symbols, and 

examples. You may wish to have students practice using an example. 

Give students the inequality 5 < 6 and ask them to multiply each side by 

–2. Ask them if the new statement is true. Students should note no. Then 

ask students how they could make it a true statement without changing 

the numbers or the signs of the numbers. Students should note that 

reversing the inequality symbol will make the statement true. 

(continued on next page) 

DIFFERENTIATE

Enrichment Activity BL 

If students need more of a challenge, have them solve the following 

inequalities and ask them to write the solution so the variable is on the 

left side of the inequality: 

_ 5 
• -35 < - x 

6 

• 75 ≥ -5x 

Have students explain to a partner why the inequality sign did not 

change for either inequality. 
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7.EE.B.4, 7.EE.B.4.B 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Division and Multiplication Properties 

of Inequality (continued) 

Go Online to have your students watch the animation on Slide 2. 

The animation illustrates why the inequality symbol must be reversed 

when dividing by a negative number. 

Teaching Notes 
SLIDE 2 

? _ -6 _ 4 
You may wish to pause the animation when the notation < first 

-2 -2 

appears. Ask students why the question mark is above the inequality 

sign. Some students may say that you don't know what the inequality will 

be after you have divided by a negative number. Then, before continuing 

the animation, ask them to simplify each side of the inequality, and to 

make a conjecture about how dividing by a negative number affects an 

inequality. 

Talk About It! 
SLIDE 3 

Mathematical Discourse 

Will the inequality symbol need to be reversed when solving the 

inequality 3x > –9? Why or why not? no; Sample answer: To solve the 

inequality, divide each side by 3, which is a positive number. You only 

reverse the inequality symbol when dividing by a negative number. 

(continued on next page) 

Interactive Presentation 

Learn, Division and Multiplication Properties of Inequality, Slide 2 of 5 

WATCH 

On Slide 2, students watch an animation 

that illustrates the Division Property of 

Inequality. 
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2 EXPLORE AND DEVELOP 7.EE.B.4, 7.EE.B.4.B 

Interactive Presentation 

Learn, Division and Multiplication Properties of Inequality, Slide 4 of 5 

WATCH 

On Slide 4, students watch an animation 

that illustrates the Multiplication Property 

of Inequality. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Division and Multiplication Properties 

of Inequality (continued) 

Go Online to have your students watch the animation on Slide 4. 

The animation illustrates why the inequality symbol must be reversed 

when multiplying by a negative number. 

Teaching Notes 
SLIDE 4 

Before you play the animation for the class, you may wish to ask students 

if what they learned about the Division Property of Inequality and 

negative coefficients can help them make a conjecture about how the 

Multiplication Property of Inequality applies to inequalities with negative 

coefficients. Some students may say that when you multiply each side of 

an inequality by a negative number, the inequality symbol reverses. Ask 

them to explain why they think this happens. Some students may say that 

multiplication and division are related/inverse operations so they have 

similar effects on the inequalities. 

Talk About It! 
SLIDE 5 

Mathematical Discourse 

Use your understanding of opposites to explain why the inequality symbol 

is reversed when multiplying each side of the inequality by –1. Sample 

answer: When multiplying each side of the inequality –2 < 4 by –1, you 

find the opposite of each number . The opposite of –2 is 2. The opposite 

of 4 is –4. The numbers –2 and 4 are left of zero and right of zero, 

respectively , on a number line. The opposites of those numbers, 2 and 

–4, are right of zero and left of zero, respectively. 
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7.EE.B.4, 7.EE.B.4.B 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Multiplication Inequalities with 
Negative Coefficients 

Objective 

Students will solve and graph one-step multiplication inequalities with 

negative coefficients. 

Teaching the Mathematical Practices 

5 Use Appropriate Tools Strategically S tudents will use the 

Number Line eTool to graph the solution to the inequality. 

6 Attend to Precision Students should be able to solve the 

inequality efficiently, paying careful attention to what the negative 

sign of the coefficient means. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What operation is paired with the variable? multiplication

AL What do you notice about the coefficient of the variable? It is

negative. 

OL Explain how to solve the inequality. Sample answer: Divide each

side of the inequality by –2 and reverse the symbol. So, x > –5. 

OL Why do you need to reverse the inequality symbol? Sample answer:

Because I am dividing each side by a negative number, reversing 

the inequality symbol keeps the inequality true. 

BL If –2x < 10, what must be true about 2 ?x  Explain without

calculating the value of x. 2x > –10; Sample answer: Divide each 

side by –1. When doing so , reverse the inequality symbol. 

SLIDE 3 

AL List three possible solutions to the inequality. Then list three

numbers that are not solutions. Sample answer: –4, –3, and 0 are 

solutions; –5, –6, and –10 are not solutions. 

OL Describe how to graph the inequality. Sample answer: Place an

open dot at –5 because –5 is not a solution to the inequality. Then 

e xtend the arrow to the right because any number greater than –5 

is a solution. 

BL Think about the inequality | |x  < –5. Describe what you think the

solution set of this inequality might be. Sample answer: There is 

no solution to this inequality because the absolute value of any 

number can never be negative. Therefore, x can never be less than 

a negative number. 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 3, Multiplication Inequalities with Negative Coefficients, Slide 3 of 5 

TYPE

On Slide 2, students determine the 

a missing value to solve the inequality. 

eTOOLS

On Slide 3, students use the Number Line 

eTool to graph the inequality. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 7.EE.B.4, 7.EE.B.4.B 

Interactive Presentation 

Example 4, Division Inequalities with Negative Coefficients, Slide 3 of 5 

CLICK

On Slide 2, students move through the 

steps to solve the inequality. 

eTOOLS

On Slide 3, students use the Number Line 

eTool to graph the inequality. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 4 Division Inequalities with 
Negative Coefficients 

Objective 

Students will solve and graph one-step division inequalities with negative 

coefficients. 

Teaching the Mathematical Practices 

6 Attend to Precision S tudents should be able to solve the 

inequality efficiently, paying careful attention to what it means for 

the variable to be divided by a negative number. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What operation is paired with the variable? division

AL What do you notice about this inequality? The number by which the

variable is divided is negative. 

OL Explain how to solve the inequality. Sample answer: Multiply each

side of the inequality by –4 and reverse the symbol. So, x ≤ –12. 

OL Why do you need to reverse the inequality symbol? Sample answer:

Because I am multiplying each side by a negative number, 

reversing the inequality symbol keeps the inequality true. 

BL A classmate says that because the number on the right side of the

inequality is positive, the inequality symbol does not need to be 

reversed. How can you explain to your classmate their reasoning is 

incorrect? Sample answer: It doesn’t matter whether the number on 

the right side of the inequality is positive or negative. Because we 

multiplied by a negative number, we need to reverse the inequality 

symbol. 

SLIDE 3 

AL List three possible solutions to the inequality. Then list three

numbers that are not solutions. Sample answer: –12, –15, and –25 

are solutions; –5, 0, and 2 are not solutions. 

OL Describe how to graph the inequality. Sample answer: Place a

closed dot at –12 because –12 is a solution to the inequality. Then 

e xtend the arrow to the left because any number less than or equal 

to –12 is a solution. 

_ x 
BL Write the inequality ≥ 3 as a multiplication inequality. How can 

-4 

_ 1 _ 1 
you solve it? Sample answer: - x ≥ 3; Divide each side by - . 

4 4 

Go Online 

• Find additional teaching notes and the Teaching the Mathematical 

Practices. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

460 Module 7 • Equations and Inequalities 

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page0684.xhtml


7.EE.B.4, 7.EE.B.4.B 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 5 Write and Solve One-Step 
Multiplication Inequalities 

Objective 

Students will write one-step multiplication inequalities from real-world 

problems and interpret the solution. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively Enc ourage students 

to decontextualize the information in the real-world problem by 

representing it symbolically with a correct inequality. 

5 Use Appropriate Tools Strategically Students will graph the 

solution set using the Number Line eTool. 

7 Look For and Make Use of Structure As students discuss the 

Talk About It! question on Slide 5, encourage them to use the 

structure of the inequality to explain why they do not need to 

reverse the inequality symbol when solving the inequality. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What is the unknown quantity you need to find? How will you

represent it in the inequality? the number of hours Ling needs to 

work to earn at least $225; with a variable 

AL What key words from the problem indicate which inequality symbol

to use? What inequality symbol is indicated by these key words? at 

least; the greater than or equal to symbol 

OL Explain why the expression 15x represents the quantity that needs

to be compared with 225. Sample answer: Ling earns $15 per hour 

and x represents the number of hours. So, 15x represents how 

much money she will earn after x hours. This quantity needs to be 

greater than or equal to 225. 

OL Suppose a classmate wrote the inequality 225 ≤ 15 .x  Is this

inequality correct? Explain. yes; Sample answer: If 15x is greater 

than or equal to 225, this means that 225 is less than or equal 

to 15 .x  

BL What would the inequality 15x ≤ 225 represent within the context

of this problem? the number of hours Ling must work to make no 

more than $225 

Go Online 

• Find additional teaching notes, discussion questions, and the Talk 

About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 5, Write and Solve One-Step Multiplication Inequalities, Slide 4 of 6 

FLASHCARDS

On Slide 2, students use Flashcards to 

view the steps for writing the inequality. 

eTOOLS

On Slide 4, students use the Number Line 

eTool to graph the inequality. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 7.EE.B.4, 7.EE.B.4.B 

Interactive Presentation 

Example 6, Write and Solve One-Step Division Inequalities, Slide 2 of 5 

FLASHCARDS 

On Slide 2, students use Flashcards to 

view the steps for writing the inequality. 

eTOOLS 

On Slide 4, students use an eTool to graph 

the inequality. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 6 Write and Solve One-Step 
Division Inequalities 

Objective 

Students will write one-step division inequalities from real-world 

problems and interpret the solution. 

Questions for Mathematical Discourse 
SLIDE 2 

AL What is the unknown quantity you need to find? How will you 

represent it in the inequality? the amount of wax Mrs. Miller needs 

to buy; with a variable 

AL What key words from the problem indicate which inequality symbol 

to use? What inequality symbol is indicated by these key words? at 

least; the greater than or equal to symbol 

OL Explain why the variable is divided by 6.5 in the inequality. 

Sample answer: The total amount of wax is divided by 6.5 ounces 

of wax per candle. 

_ x 
OL A classmate wrote the inequality 35 ≤ . Is this inequality 

6.5 
_ x 

correct? Explain. yes; Sample answer: If is greater than or 
6.5 

_ x 

equal to 35, this means that 35 is less than or equal to . 
6.5 

_ x 
BL What would the inequality ≤ 35 represent within the context of

6.5 
this problem? the amount of wax x Mrs. Miller needs to buy in order 

to make no more than 35 candles 

Go Online 

• Find additional teaching notes, discussion questions, and Teaching the 

Mathematical Practices. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

DIFFERENTIATE 

Enrichment Activity BL 

To challenge students’ understanding of one-step multiplication and 

division inequalities, have them solve the following problem. 

Mrs. Hawthorne is organizing a food drive and will need to have 

volunteers in groups of 5. To keep things manageable, Mrs. Hawthorne 

wants to have fewer than 15 groups of volunteers. Each volunteer 

will be responsible for packing 10 boxes of food, and Mrs. Hawthorne 

wants to have more than 650 boxes of food packed during the drive. If 

there are no volunteers left over when split into groups of 5, how many 

volunteers will Mrs. Hawthorne need? 70 
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7.EE.B.4, 7.EE.B.4.B 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Fundraising 

Objective 

Students will come up with their own strategy to solve an application 

problem involving fundraising for buses. 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them, 

4 M odel with Mathematics Students will be presented with a task. 

They will first seek to understand the task, and then determine 

possible entry points to solving it. As students come up with their 

own strategies, they may propose mathematical models to aid them. 

As they work to solve the problem, encourage them to evaluate their 

model and/or progress, and change directions, if necessary. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others As students respond to the Write About It! prompt, 

have them make sure their argument uses correct mathematical 

reasoning. If you choose to have them share their responses with 

others, encourage the listeners to ask clarifying questions to verify 

that the reasoning is correct. 

MPMP

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

the task, or have a volunteer read it aloud. Then allow students the time 

to mak e sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them 

on a particular strategy, encourage them to use their own strategies to 

solve the problem and to evaluate their progress along the way. They 

may or may not find that they need to change direction or try out several 

strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustration, or disengagement, intervene to encourage 

them to think of alternate approaches to the problem. Some sample 

questions are shown. 

• What operation(s) should be used to find the amount of money needed 

for the buses? 

• What inequality symbol should be used to best represent the situation? 

Write About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

Interactive Presentation 

Apply, Fundraising 

WATCH

Students watch an animation that 

illustrates the problem they are about to 

solve. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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3 REFLECT AND PRACTICE 7.EE.B.4, 7.EE.B.4.B 

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Foldables 

Have students update their Foldables based on what they learned in this 

lesson. For this lesson, students can record information about solving 

one-step multiplication and division inequalities. You may wish to have 

students share their Foldables with a partner to compare the information 

they recorded, discussing and resolving any differences. 

Exit Ticket 

Refer to the Exit Ticket slide. Suppose a peregrine falcon travels at a 

speed of 25 miles per hour. Write an inequality that can be used to 

determine how long it would take a peregrine falcon to travel at most 

220 miles. Write a mathematical argument that can be used to defend 

your solution. 25t ≤ 220; Sample answer: The phrase at most indicates 

that the ≤ symbol should be used if 220 is on the right side of the 

inequality . 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, 

THEN assign: 

BL 

• Practice, Exercises 11, 13–16 

• Extension: Interval Notation and Set Notation 

• One-Step Inequalities, Applications of Inequalities 

IF students score 66–89% on the Checks, 

THEN assign: 

OL 

• Practice, Exercises 1–11, 14 

• Remediation: Review Resources 

• Extension: Interval Notation and Set Notation 

• Personal Tutor 

• Extra Examples 1–6 

• Writing and Graphing Inequalities 

IF students score 65% or below on the Checks, 

THEN assign: 

AL 

• Remediation: Review Resources 

• Take Another Look 

• Writing and Graphing Inequalities 
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7.EE.B.4, 7.EE.B.4.B 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive Student 

Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Assignments 

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T opic Exercises 

1 solve one-step multiplication and division inequalities

with positive coefficients 

1–3 

1 solve one-step multiplication and division inequalities

with negative coefficients 

4–6 

2 write and solve one-step multiplication inequalities

from real-world problems and interpret the solution 

7, 8 

2 write and solve one-step division inequalities from

real-world problems and interpret the solution 

9 

2 extend concepts learned in class to apply them in new

contexts 

10 

3 solve application problems involving writing

and solving one-step multiplication and division 

inequalities 

11, 12 

3 higher-order and critical thinking skills 13–16 

Common Misconception 

Some students may incorrectly reverse the direction of the inequality 

symbol when the inequality contains a negative number . In Exercise 1, 

students may reverse the inequality symbol when dividing by 7 because 

the negative number –14 is being divided. Explain to students that the 

inequality symbol is not reversed when multiplying or dividing by a 

positive number. 
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3 REFLECT AND PRACTICE 7.EE.B.4, 7.EE.B.4.B 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively In E xercise 14, students 

use reasoning with inequalities to make conclusions about the 

dimensions of a rectangle. 

3 Construct Viable Arguments and Critique the Reasoning of 

Others In Exercise 16, students find and correct another student’s 

mistake. 

MPMP

Collaborative Practice 

Have students work in pairs or small groups to complete the following 

e xercises. 

Make sense of the problem. 

Use with Exercise 12 Have students work together to prepare a brief 

demonstration that illustrates how they solved this problem. For example, 

before they can determine how much money the group will need for the 

rafts, they must first determine the minimum number of rafts they will 

need. Have each pair or group of students present their response to the 

class. 

Listen and ask clarifying questions. 

Use with Exercises 13–14 Have students work in pairs. Have students 

individually read Exercise 13 and formulate their strategy to solve the 

problem. Assign one student as the coach. The other student should talk 

through their strategy while the coach listens, asks clarifying questions, 

and offers encouragement and/or redirection. Have students switch roles 

to complete Exercise 14. 
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Lesson 7-8 

Write and Solve Two-Step Inequalities 
7.EE.B.4, 7.EE.B.4.B 

LESSON GOAL 

Students will write and solve two-step inequalities. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Learn: Solve Two-Step Inequalities 

Example 1: Solve Two-Step Inequalities 

Example 2: Solve Two-Step Inequalities 

Example 3: Solve Two-Step Inequalities 

Example 4: Write and Solve Two-Step Inequalities 

Example 5: Write and Solve Two-Step Inequalities 

Apply: School 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress of the Checks after each example 

to differentiate instruction 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Take Another Look ● 

Extension: Solve Two-step Absolute Value 
● ● 

Inequalities 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 45 of the Language Development 

Handbook to help your students build 

mathematical language related to writing and 

solving two-step inequalities. 

ELL You can use the tips and suggestions on 

page T45 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 
45 min 1 day 

Focus 
Domain: Expressions and Equations 

Major Cluster(s): In this lesson, students address major cluster 7. EE.B 

by writing and solving two-step inequalities. 

Standards for Mathematical Content: 7 .EE.B.4, 7.EE.B.4.B, Also 

addresses 7.EE.B.3 

Standards for Mathematical Practice: MP 1, MP2, MP3, MP4, MP5, 

MP6, MP7 

Coherence 

Vertical Alignment 

Previous

Students wrote and solved one-step multiplication and division inequalities. 

7 .EE.B.4, 7.EE.B.4.B 

Now

Students write and solve two-step inequalities. 

7.EE.B.4, 7.EE.B.4.B 

Next

Students will graph the solution to a linear inequality in two variables as a 

half-plane. 

HSA.REI.D.12 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students draw on their 

knowledge of solving one-step inequalities and solving two-step 

equations to build understanding of solving two-step inequalities. 

They will use this understanding to build fluency in solving two-step 

inequalities. They will apply this fluency to write, solve, and graph 

two-step inequalities that represent real-world situations. 

Mathematical Background 
A two-step inequality is an inequality that contains two operations. 

To solve a two-step inequality, use inverse operations to undo each 

operation in reverse order of the order of operations. 
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1 LAUNCH 7.EE.B.4, 7.EE.B.4.B 

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Learn? 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Warm Up 

Prerequisite Skills 

The Warm-Up exercises address the following prerequisite skill for 

this lesson: 

• writing two-step equations (Exercises 1–5) 

Answers 

1. 81 = 2(f + 8) 

2. 50 ÷ b -19 = 10 

3. 6 × 6 + 40 = c 

4. (r - 17) ÷ 4 = -2 

5. 8 + 1.5t = 12.5 

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about renting bicycles to travel around 

Mackinac Island in Michigan. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer 

read aloud How can I meet these standards? and How can I use these 

practices?, and connect these to the standards. 

What Vocabulary Will You Learn? 
Use the following question to engage students and facilitate a class 

discussion. 

Ask: 

• How do you think a two-step inequality might differ from a one-step 

inequality? Sample answer: A two-step inequality has two operations, 

whereas a one-step inequality has one operation. 
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2 EXPLORE AND DEVELOP 7.EE.B.4, 7.EE.B.4.B 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Solve Two-Step Inequalities 

Objective 

Students will understand how to solve two-step inequalities. 

Teaching the Mathematical Practices 

3 Construct Viable Arguments and Critique the Reasoning of 

Ot hers As students discuss the Talk About It! question on Slide 2, 

encourage them to construct an argument that justifies whether 

or not -9 is a solution to the inequality. 

MPMP

Go Online 

• Find additional teaching notes. 

• Have students watch the animation on Slide 1. The animation illustrates 

how to solve a two-step inequality. 

Talk About It! 
SLIDE 2 

Mathematical Discourse 

A student substituted the value -9 for x into the inequality 2x + 6 ≥ 12. 

Is this acceptable? Explain. yes; Sample answer: Since the solution of the 

inequality is x ≤ -3, -9 is acceptable because it is less than -3. 

DIFFERENTIATE 

Language Development Activity ELL 

To further students’ understanding of how to solve two-step 

inequalities, have them work with a partner to compare and contrast 

solving two-step inequalities and two-step equations that involve 

addition or subtraction and multiplication or division. They should 

create a poster or graphic organizer that illustrates the similarities 

and differences between the steps involved in solving each of these 

mathematical statements. They should include examples of each that 

contain negative and positive coefficients and the Properties they use 

to solve each statement. They can present their work to the class, or 

you can hang the posters or graphic organizers around the classroom. 

Some sample similarities and differences are shown. 

• Both require “undoing” addition or subtraction first. 

• Both require “undoing” multiplication or division next. 

• Y ou can multiply each side of an equation by a negative number 

without changing the equals sign, but you must reverse the 

inequality symbol when you do the same to solve an inequality. 

Interactive Presentation 

Learn, Solve Two-Step Inequalities, Slide 1 of 2 

WATCH 

On Slide 1, students watch an animation 

that explains how to solve a two-step 

inequality. 
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2 EXPLORE AND DEVELOP 7.EE.B.4, 7.EE.B.4.B 

Interactive Presentation 

Example 1, Solve Two-Step Inequalities, Slide 2 of 5 

CLICK 

On Slide 2, students move through the 

steps to solve the inequality. 

eTOOLS 

On Slide 3, students use the Number Line 

eTool to graph the inequality. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Solve Two-Step Inequalities 

Objective 

Students will solve and graph two-step inequalities involving integers. 

Teaching the Mathematical Practices 

3 Construct Viable Arguments and Critique the Reasoning of 

Ot hers As students discuss the Talk About It! question on Slide 

4, encourage them to use correct mathematical vocabulary when 

explaining the flaw in Jesse's work. 

5 Use Appropriate Tools Strategically Students will use the 

Number Line eTool to graph the solution set to this inequality. 

6 Attend to Precision Students should use the properties of 

operations when solving this inequality and pay special attention 

to whether or not they need to reverse the inequality symbol. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What operations are paired with the variable? multiplication and 

subtraction 

AL Which operation will you undo first? Why? Add 12 to each side to 

undo the subtraction; Undo the operations in the reverse order of 

the order of operations. 

OL Explain why you need to reverse the inequality symbol when 

solving this inequality. Sample answer: In the second step, I divided 

each side of the inequality by -5. When multiplying or dividing by 

a negative number, the inequality symbol must be reversed for the 

inequality to remain true. 

OL How can you check your answer? Sample answer: Replace x with 

any number greater than or equal to -4 into the original inequality 

to verify the inequality is true. 

BL If -5x -12 ≤ 8, what must be true about -5x + 12? Explain 

without calculating the value of x. -5x + 12 ≤ 32; Sample answer: 

Because 24 was added to the left side of the inequality , add 24 to 

the right side of the inequality. 

Go Online 

• Find additional teaching notes, discussion questions, and the 

Talk About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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7.EE.B.4, 7.EE.B.4.B 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Solve Two-Step Inequalities 

Objective 

Students will solve and graph two-step inequalities involving decimals. 

Teaching the Mathematical Practices 

5 Use Appropriate Tools Strategically S tudents will use the 

Number Line eTool to graph the solution set to this inequality. 

6 Attend to Precision Students should use to the properties of 

operations when solving this inequality and pay special attention 

to the whether or not they need to reverse the inequality symbol. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What operations are paired with the variable? multiplication and

subtraction 

AL Which operation will you undo first? Why? Add 3.25 to each side to

undo the subtraction; undo the operations in the reverse order of 

the order of operations. 

OL Explain why you do not reverse the inequality symbol when solving

this inequality. Sample answer: In the second step, I divided each 

side of the inequality by 4.7. Because 4.7 is a positive number, I do 

not reverse the inequality symbol. 

OL How can you check your answer? Sample answer: Replace x with

any number less than or equal to 3 in the original inequality to 

verify the inequality is true. 

BL If 4.7x - 3.25 ≤ 10.85, what must be true about 4.7x - 3? Explain

without calculating the value of x. 4.7x - 3 ≤ 11.1; Sample answer: 

Because 0 .25 was added to the left side of the inequality, add 0.25 

to the right side of the inequality. 

SLIDE 3 

AL Name three numbers that are solutions to the inequality. Then

name three numbers that are not solutions. Sample answer: 3, 0, 

and -2 are solutions; 3.5, 4, and 7 are not solutions. 

OL Describe how to graph the inequality. Sample answer: Place a

closed dot at 3, because 3 is part of the solution. Then extend the 

arrow to the left because any number less than or equal to 3 is part 

of the solution. 

BL Write a two-step inequality, different from 4.7x - 3.25 ≤ 10.85,

that has the same solution. Sample answer: 2.3x - 1.8 ≤ 5.1 

Go Online 

• Find additional teaching notes and discussion questions. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 2, Solve Two-Step Inequalities, Slide 2 of 4 

CLICK

On Slide 2, students move through the 

steps to solve the inequality. 

eTOOLS

On Slide 3, students use the Number Line 

eTool to graph the inequality. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 7.EE.B.4, 7.EE.B.4.B 

Interactive Presentation 

Example 3, Solve Two-Step Inequalities, Slide 2 of 4 

CLICK

On Slide 2, students move through the 

steps to solve the inequality. 

eTOOLS

On Slide 3, students use the Number Line 

eTool to graph the inequality. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Solve Two-Step Inequalities 

Objective 

Students will solve and graph two-step inequalities involving fractions. 

Teaching the Mathematical Practices 

5 Use Appropriate Tools Strategically S tudents will use the 

Number Line eTool to graph the solution set to this inequality. 

6 Attend to Precision Students should use to the properties of 

operations when solving this inequality and pay special attention 

to whether or not they need to reverse the inequality symbol. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What operations are paired with the variable? multiplication and

subtraction 

_ 1 _ 
AL Which operation will you undo first? Why? Add to each side to

2 
undo the subtraction; Undo the operations in the reverse order of 

the order of operations. 

OL Explain why you do not reverse the inequality symbol when solving

this inequality. Sample answer: In the second step, I multiplied 
4 __ _ 4 _ each side of the inequality by . Because is a positive number, I 
3 3 

do not reverse the inequality symbol. 

OL How can you check your answer? Sample answer: Replace x with
_ 1 _ any number greater than 1 in the original inequality to verify the 6 

inequality is true. 

BL Explain how to solve this inequality by eliminating the fractions.

Sample answer: The greatest denominator is 8, and the other 

denominators are factors of 8. So, multiply each term by 8. The 

inequality becomes 6x - 4 > 3. Then solve by adding 4 to each 

side, and dividing by 6. 

Go Online 

• Find additional teaching notes and discussion questions. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

DIFFERENTIATE

Enrichment Activity BL 

To challenge students’ understanding of solving inequalities, have 

them solve the following three-step inequality. They should be able to 

cite the properties of operations as they explain the steps they used. 

-3(x + 5) + 7 ≤ -44 x ≥ 12 
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7.EE.B.4, 7.EE.B.4.B 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 4 Write and Solve Two-Step 
Inequalities 

Objective 

Students will write two-step inequalities from real-world problems and 

interpret the solution. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively Enc ourage students 

to decontextualize the information in the real-world problem by 

representing it symbolically with a correct two-step inequality. 

As students discuss the Talk About It! question on Slide 5, 

encourage them to make sense of the quantities given in the 

problem in order to understand why Stewart cannot bowl part of 

a game. 

5 Use Appropriate Tools Strategically Students will use the 

number line eTool to graph the solution set to this inequality. 

6 Attend to Precision Students should use the properties of 

operations to solve the inequality and precisely interpret its solution. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL Explain this problem in your own words. Sample answer: Stewart

has 34 strikes. At the average rate of 2 strikes per game, how many 

more games will Stewart need to play in order to have a total of at 

least 61 strikes? 

AL What phrase indicates this is an inequality? What inequality symbol

will you use? at least; greater than or equal to symbol 

OL Explain why this is a two-step inequality. Sample answer: Stewart

already has 34 strikes. He will add 2 strikes per game to this 

number; the phrase 2 strikes per game indicates multiplication. So, 

the two operations (steps) are multiplication and addition. 

OL Write this inequality another way. Sample answer: 2g + 34 ≥ 61

BL Does Stewart have to bowl exactly 2 strikes per game in order to

beat the record? Explain. no; Sample answer: His average rate is 2 

strikes per game. He can have more or fewer strikes as long as he 

has a total of at least 61 strikes by the end. 

Go Online 

• Find additional teaching notes, discussion questions, and the 

Talk About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 4, Write and Solve Two-Step Inequalities, Slide 2 of 6 

FLASHCARDS

On Slide 2, students use Flashcards to 

view the steps for writing the inequality. 

eTOOLS

On Slide 4, students use the Number Line 

eTool to graph the inequality. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 7.EE.B.4, 7.EE.B.4.B 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 5 Write and Solve Two-Step 
Inequalities 

Objective 

Students will write two-step inequalities with negative coefficients from 

real-world problems and interpret the solution. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively Enc ourage students 

to decontextualize the information in the real-world problem by 

representing it symbolically with a correct two-step inequality. 

5 Use Appropriate Tools Strategically Students will use the 

Number Line eTool to graph the solution set to this inequality. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL Explain this problem in your own words. Sample answer: Meredith 

has $50. At the rate of spending $2.50 per lunch, how many 

lunches can she buy in order to have at least $12 left? 

AL What phrase indicates this is an inequality? What inequality symbol 

will you use? at least; greater than or equal to symbol 

OL Explain why this is a two-step inequality. Sample answer: Meredith 

has $50. After paying for x lunches, she will subtract 2.50x from 

this amount. So, the two operations (steps) are multiplication and 

subtraction. 

OL A classmate wrote the inequality 2.50x + 50 ≥ 12. Explain why 

this is incorrect. Sample answer: The cost of x lunches, 2.50 ,x  must 

be subtracted from 50, not added to it. Because she has $50, after 

paying for the lunches, she will have an amount less than $50. 

BL A classmate claims that because Meredith wants to have $12 

left, she can spend at most $38 on lunches. They then wrote the 

inequality 2.50x ≥ 38. Is this approach and inequality correct? 

Explain. Sample answer: The approach is correct, but the inequality 

is not correct. Because she can spend at most $38, the one-step 

inequality should use the less than or equal to symbol instead. 

This is because after 50 is subtracted from each side of the 

two-step inequality 50 2.50- x ≥ 12, the inequality becomes 

- ≥-2.50x 38. T o divide each side by -1 means the inequality 

symbol must be reversed. So, the correct one-step inequality is 

2.50x ≤ 38, not 2.50x ≥ 38. 

(continued on next page) 
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7.EE.B.4, 7.EE.B.4.B 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 5 Write and Solve Two-Step 
Inequalities (continued) 

Questions for Mathematical Discourse 

SLIDE 3 

AL What operations are paired with the variable? multiplication and 

addition 

AL Which operation will you undo first? Why? Undo addition by 

subtracting 50 from each side; Addition and subtraction are inverse 

operations. 

OL How can you check your answer? Replace x with 15.2 in the original 

inequality and verify that the inequality is true. 

OL Even though the inequality symbol is ≤, does an answer of 15.2 

make sense within the context of the problem? Explain. no; Sample 

answer: Meredith cannot purchase part of a lunch. Since she can 

only purchase whole-number lunches less than or equal to 15.2, 

the maximum number of lunches she can purchase is 15. 

BL If Meredith purchases 15 lunches, how much money will she have 

left? $12.50 

SLIDE 4 

AL Describe in your own words what x ≤ 15.2 means. Sample answer: 

The set of all numbers that are less than or equal to 15.2. 

OL The solution set x ≤ 15.2 includes all numbers that are less than 

or equal to 15.2. Explain why not every number in the solution 

set can be a solution to the real-world problem. Sample answer: 

Meredith can only purchase whole-number lunches. So, the 

solution set within the context of the problem can only be whole 

numbers that are less than or equal to 15.2, such as 15, 14, and so 

on. Additionally, negative numbers will not make sense within the 

context of this problem beause she cannot purchase a negative 

number of lunches. 

BL Suppose the cost per lunch increases to $3.25. How would this 

affect the number of lunches Meredith can buy and still have at 

least $12 left? Sample answer: The number of lunches Meredith can 

buy will decrease. The maximum number of lunches she can buy at 

this price is 11 lunches. 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 5, Write and Solve Two-Step Inequalities, Slide 2 of 6 

FLASHCARDS 

On Slide 2, students use Flashcards to 

view the steps for writing the inequality. 

eTOOLS 

On Slide 4, students use the Number Line 

eTool to graph the inequality. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 7.EE.B.4, 7.EE.B.4.B 
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7.EE.B.4, 7.EE.B.4.B 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply School 

Objective 

Students will come up with their own strategy to solve an application 

problem involving the average score needed in a class. 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them, 

4 M odel with Mathematics Students will be presented with a task. 

They will first seek to understand the task, and then determine 

possible entry points to solving it. As students come up with their 

own strategies, they may propose mathematical models to aid them. 

As they work to solve the problem, encourage them to evaluate their 

model and/or progress, and change directions, if necessary. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others As students respond to the Write About It! prompt, 

have them make sure their argument uses correct mathematical 

reasoning. If you choose to have them share their responses with 

others, encourage the listeners to ask clarifying questions to verify 

that the reasoning is correct. 

MPMP

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

the task, or have a volunteer read it aloud. Then allow students the time 

to mak e sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them 

on a particular strategy, encourage them to use their own strategies to 

solve the problem and to evaluate their progress along the way. They 

may or may not find that they need to change direction or try out several 

strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustration, or disengagement, intervene to encourage 

them to think of alternate approaches to the problem. Some sample 

questions are shown. 

• How do you find the average score of the four existing quizzes? 

• What is the maximum number of points available for five quizzes? 

Write About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

Interactive Presentation 

Apply, School 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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3 REFLECT AND PRACTICE 7.EE.B.4, 7.EE.B.4.B 

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Foldables 

Have students update their Foldables based on what they learned in this 

lesson. For this lesson, students can record information on solving two- 

step inequalities. You may wish to have students share their Foldables 

with a partner to compare the information they recorded, discussing and 

resolving any differences. 

Exit Ticket 

Refer to the Exit Ticket slide. Write and solve an inequality that can be used 

to determine the number of hours for which they can rent the bikes. Interpret 

the solution within the context of the problem. 25 + 8x ≤ 75; x ≤ 6.25; The 

Gonzales family can spend no more than 6.25 hours riding the bik es. 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, 

THEN assign: 

BL 

• Practice, Exercises 9, 11, 13–16 

• Extension: Solve Two-Step Absolute Value Inequalities 

• Multi-Step Inequalities, Applications of Inequalities 

IF students score 66–89% on the Checks, 

THEN assign: 

OL 

• Practice, Exercises 1–9, 12, 15 

• Extension: Solve Two-Step Absolute Value Inequalities 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1–5 

• One-Step Inequalities 

IF students score 65% or below on the Checks, 

THEN assign: 

AL 

• Remediation: Review Resources 

• Take Another Look 

• One-Step Inequalities 
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7.EE.B.4, 7.EE.B.4.B 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive Student 

Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Assignments 

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T opic Exercises 

1 solve and graph two-step inequalities with rational

numbers 

1–6 

2 write and solve two-step inequalities from real-world

problems and interpret the solution 

7, 8 

2 write and solve two-step inequalities with negative

coefficients from real-world problems and interpret 

the solution 

9 

2 extend concepts learned in class to apply them in new

contexts 

10 

3 solve application problems involving writing and

solving two-step inequalities 

11, 12 

3 higher-order and critical thinking skills 13–16 

Common Misconception 

Some students may incorrectly graph the solution to an inequality. In 

Ex ercise 1, students may use a solid circle rather than an open circle 

on the number line. Explain that solid circles are used to indicate the 

inclusion of a value. 
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3 REFLECT AND PRACTICE 7.EE.B.4, 7.EE.B.4.B 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teaching the Mathematical Practices 

7 Look For and Make Use of Structure In E xercise 14, students 

write a two-step inequality given the first step of solving the 

inequality. 

In Exercise 15, students explain how they can solve an inequality 

without multiplying or dividing by a negative coefficient. 

MPMP

Collaborative Practice 

Have students work in pairs or small groups to complete the following 

e xercises. 

Explore the truth of statements created by others. 

Use with Exercises 11–12 Have students work in pairs. After completing 

the application problems, have students write two true statements and 

one false statement about each situation. An example of a true statement 

for Exercise 11 might be, “A score of 80% on a 50-point game would be a 

score of 40.” An example of a false statement might be, “Jet has already 

scored a total of 180 points.” Have them trade statements with another 

pair or group. Each pair identifies which statements are true and which 

are false. Have them discuss and resolve any differences. 

Create your own higher-order thinking problem 

Use with Exercises 13–16 After completing the higher-order thinking 

problems, have students write their own higher-order thinking problem 

that involves concepts from this lesson. Have them trade their problems 

with a partner and solve them. Then have them check each other's work, 

and discuss and resolve any differences. 
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Module 7 • Equations and Inequalities 

Review 

ELL A completed Foldable for this module should include examples of 

how to write and solve equations and inequalities. Have students share 

their completed Foldables with a partner, comparing the similarities and 

differences in the examples recorded. Students can use their completed 

Foldables to study for the module assessment. 

Rate Yourself! 

Have students return to the Module Opener to rate their understanding 

of the concepts presented in this module. They should see that their 

knowledge and skills have increased. After completing the chart, have them 

respond to the prompts in their Interactive Student Edition and share their 

responses with a partner. 

Review and Assessment Options 

The following online review and assessment resources are available for you 

to assign to your students. These resources include technology-enhanced 

questions that are auto-scored, as well as essay questions. 

Review Resources 

Vocabulary Activity 

Module R eview 

Assessment Resources 

Put It All Together 1: Lessons 7-1 through 7-5 

Put It All T ogether 2: Lessons 7-6 through 7-8 

Vocabulary Test 

AL Module Test Form B 

OL Module Test Form A 

BL Module Test Form C 

Performance Task* 

*The module-level performance task is available online as a printable and editable 

document. A scoring rubric is included. 

LearnSmart Use LearnSmart as part of your test preparation plan 

to measure student topic retention. You can create a student assignment 

in LearnSmart for additional practice with this topic for Expressions and 

Equations. 

• Solve Simple Equations 

• Inequalities 

• Linear Equations in One Variable 
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Essential Question 

ELL Have students complete the graphic organizer to organize their 

thoughts related to the Essential Question. You may wish to have 

students work in pairs or groups to answer the Essential Question, 

or facilitate a whole-class discussion. You may wish to have students 

watch the Launch the Module video again in which the module Essential 

Question was first presented. 

How are the solutions to inequalities different from the solutions to 

equations? See students’ graphic organizers. 

480 Module 7 • Equations and Inequalities

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page0706.xhtml


Test Practice 

You can use these pages to help your students review module content 

and prepare for online assessments. Exercises 1–13 mirror the types of 

questions your students will see on the online assessments. 

Question Type Description Exercise(s) 

Multiple Choice Students select one correct answer. 7 

Equation Editor Students use an online equation 

editor to construct their response, 

often using math notation and 

symbols. 

2, 3, 6, 11 

Grid Students graph an inequality on an

online number line. 

10, 12 

Table item Students complete a table to

indicate the number of solutions. 

8 

Open Response Students construct their own

response in the area provided. 

1, 4, 5, 9, 13 

To ensure that students understand the standards, check students’ 

success on individual exercises. 

Standard(s) Lesson(s) Exercise(s) 

7.EE.B.4 7-1, 7-2, 7-6, 7-7, 7-8 1-3, 9-13 

7 .EE.B.4.A 7-1, 7-2 2 

7.EE.B.4.B 7-6, 7-7, 7-8 9-13 

8.EE.C.7 7-3, 7-4, 7-5 4-8 

8.EE.C.7.A 7-5 8 

8.EE.C.7.B 7-3, 7-4 4-7 
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Module 8 

Linear Relationships and Slope

Module Goal

Graph and write equations to represent linear relationships. 

Focus 

Domain: Expressions and Equations 

Major Cluster(s): 8.EE.B Under stand the connections between 

proportional relationships, lines, and linear equations. 

Standards for Mathematical Content: 8.EE.B.5 Graph proportional 

relationships, interpreting the unit rate as the slope of the graph. 

Compare two different proportional relationships represented in different 

ways. 

8.E E.B.6 Use similar triangles to explain why the slope m is the same 

between any two distinct points on a non-vertical line in the coordinate 

plane; derive the equation y = mx + b for a line intercepting the vertical 

axis at b. 

Standards for Mathematical Practice: MP1, MP2, MP3, MP4, MP5, MP6, 

MP7 , MP8 

Be Sure to Cover 

Students need to have a thorough understanding of the prerequisite skills 

required for this module. 

• identify relationships as proportional or nonproportional 

• find unit rates 

• write fractions in simplest form 

• express relationships using multiple representations (tables, graphs, 

and equations) 

Use the Module Pretest to diagnose readiness. You may wish to spend 

more time on the Warm Up for each lesson to fully review these concepts. 

Coherence 

Vertical Alignment 

Previous

Students recognized and represented proportional relationships between 

quantities. 

7.RP.A.2 

Now

Students graph and write equations to represent linear relationships. 

8.EE.B.5, 8.EE.B.6 

Next

Students will interpret expressions that represent a quantity in terms of its 

context. 

HSA.SSE.A.1 

Rigor 

The Three Pillars of Rigor 

In this module, students draw on their knowledge of proportional 

relationships to develop understanding of the concept of slope. They use 

this understanding to build fluency with finding the slope of a line, and 

writing and graphing linear equations. They apply their fluency to solve 

multi-step real-world problems. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

EXPLORE LEARN EXAMPLE & PRACTICE 

Suggested Pacing 

Lesson Standard(s) 45-min classes 90-min classes 

Module Pretest and Launch the Module Video 1 0.5 

8-1 Proportional R elationships and Slope 8.EE.B.5 2 1 

8-2 Slope of a Line Foundational for 8.EE.B.6 2 1 

8-3 Similar Triangles and Slope 8.EE.B.6 1 0.5 

8-4 Direct Variation 8.EE.B.6, Also addresses 8.EE.B.5 2 1 

Put It All Together 1: L essons 8-1 through 8-4 0.5 0.25 

8-5 Slope-Intercept Form 8.EE.B.6 2 1 

8-6 Graph Linear Equations 8.EE.B.6 2 1 

Put It All Together 2: Lessons 8-5 and 8-6 0.5 0.25 

Module Review 1 0.5 

Module Assessment 1 0.5 

Total Days 15 7.5 
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CHERYL TOBEY 

MATH 
PROBES 

Formative Assessment Math Probe 

Compare Graphs and Equations 

Analyze the Probe 
Review the probe prior to assigning it to your students. 

In this probe, students will determine which graphs can represent each equation, and 

explain their choices. 

Targeted Concept Understand how the slope and y-intercept in an equation can give you 

information about the general shape of the graph. 

Targeted Misconceptions 

• Students may incorrectly think that without numbers on the graph, they cannot 

determine a possible slope and y-intercept. 

• Students may incorrectly assume that any graph without numbers shows a small range, 

such as –5 to 5 or –10 to 10. 

Assign the probe after Lesson 6. Correct Answers: 1. Graphs A, D; 

2. Graphs B, C; 3. Graphs A, D; 

4. Graphs B, C; 5. e 

Collect and Assess Student Work 

If the student selects... Then the student likely... 

Chooses not enough

information for each

item. 

believes that without numbers on the graph, they cannot determine a possible slope 

or y-intercept. 

1. Only chooses either 

Graph A or Graph D, 

but not both 

2. Only chooses e 

3. Only chooses either 

Graph A or Graph D, 

but not both 

4. Only chooses either 

Graph B or Graph C, 

but not both 

assumes the range on the graphs must be smaller than a certain amount. 

Example: For item 2, –20 and –13 are too large to appear on any of the graphs. 

Take Action 
After the Probe Design a plan to address any possible misconceptions. You may wish to 

assign the following resources. 

• Graphing, Functions, and Sequences 

• Lesson 6, Examples 1–4 

Revisit the probe at the end of the module to be sure your students no longer carry these 

misconceptions. 
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The Ignite! activities, created by Dr. Raj Shah, cultivate curiosity and 

engage and challenge students. Use these open-ended, collaborative 

activities, located online in the module L aunch section, to encourage your 

students to develop a growth mindset towards mathematics and problem 

solving. Use the teacher notes for implementation suggestions and 

support for encouraging productive struggle. 

Essential Question 

At the end of this module, students will complete a graphic organizer to 

help them answer the Essential Question. 

How are linear relationships related to proportional 

relationships? See students’ graphic organizers. 

What Will You Learn? 

Prior to beginning this module, have your students rate their knowledge 

of each item listed. At the end of the module, you will be reminded to 

have your students return to these pages to rate their knowledge again. 

They should see that their knowledge and skills have increased. 

Foldables are three-dimensional graphic organizers that help students 

create study guides for each module. 

Step 1 Have students locate the module Foldable at the back of the 

Interactive Student Edition. They should follow the cutting and assembly 

instructions at the top of the page. 

Step 2 Have students attach their Foldable to the first page of the 

Module Review, by matching up the tabs. Dotted tabs indicate where to 

place the Foldable. Striped tabs indicate where to tape the Foldable. 

When to Use It Students add information to their Foldables as they 

complete selected lessons. Once they’ve completed their Foldable, they 

can use it to help them study for the module assessment. 

Launch the Module 

The Launch the Module video uses the topics of skiing and airplanes to 

introduce the idea of linear relationships and slope. Use the video to 

engage students before starting the module. 

Pause and Reflect 

Encourage your students to engage in the habit of reflection. As they 

progress through the module, they will be encouraged to pause and think 

about what they just learned. These moments of reflection are indicated 

by the Pause and Reflect questions that appear in the Interactive Student 

Edition. You may wish to have your students share their responses with a 

partner or use these questions to facilitate a whole-class discussion. 

Interactive Student Presentation 
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What Vocabulary Will You Learn? 

ELL As you proceed through the module, introduce each vocabulary 

term using the following routine. 

Define Slope is the rate of change between any two points on a line. 

The ratio of the rise, or vertical change, to the run, or horizontal change. 

Example The slope of the line that passes through the points (2, 3)-  and 

5 - ( 3)-  _______ _ 8 __ _ 4 _ ( 4,-  5) is , or , which simplifies to - . 
-4 - 2 -6 3 

Ask Find the slope of the line that passes through the points ( 1,-  5) and 

_ - _ 5 _ - __ 5 _ _ - _ 10 _ _ 5 _ ( 7,-  -5). or , which simplifies to . 
-7 - ( 1)-  -6 3 

Are You Ready? 

Students may need to review the following prerequisite skills to succeed 

in this module. 

• identifying proportional relationships 

• finding unit rates 

• using constant ratios 

• subtracting integers 

• graphing on the coordinate plane 

• using the slope formula 

• identifying nonproportional linear relationships 

ALEKS is an adaptive, personalized learning environment that identifies 

precisely what each student knows and is ready to learn, ensuring 

student success at all levels. 

You can use the ALEKS pie report to see which students know the 

concepts in the Graphing, Functions, and Sequences topic – who is 

ready to learn these concepts and who isn’t quite ready to learn them 

yet – in order to adjust your instruction as appropriate. 

Mindset Matters 

Regular Reflection 

When students are asked to regularly explain their thinking about a 

strategy they used, they are engaging in thought organization, concise 

consolidation of knowledge, and deductive and inductive reasoning. 

How Can I Apply It? 

Use the Think A bout It! and the Talk About It! questions throughout 

each lesson to encourage students to reflect about what they just 

learned, or what they might do next. 

Throughout the lesson, Pause and Reflect questions are included at 

point-of-use in the Interactive Student Edition. Encourage students to 

not skip over these questions, but to actually pause and reflect on the 

concept(s) they just learned and what questions they still might have. 

Have students complete the Exit Tickets at the end of each lesson to 

reflect on their learning about the topics covered in each lesson. Have 

students share their reflections with a partner or in small groups. 
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Lesson 8-1 

Proportional Relationships and Slope 
8.EE.B.5 

LESSON GOAL 

Students will graph and compare proportional relationships, 

interpreting the unit rate as the slope of the line. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Rate of Change 

Learn: Proportional Relationships 

Learn: Unit Rate and Slope 

Example 1: Proportional Relationships and Slope 

Examples 2-3: Graph Proportional Relationships 

Learn: Compare Proportional Relationships 

Examples 4-5: Compare Proportional Relationships 

Apply: Utilities 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress of the Checks after each example 

to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Take Another Look ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 46 of the Language Development 

Handbook to help your students build 

mathematical language related to proportional 

relationships and slope . 

ELL You can use the tips and suggestions on 

page T46 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 1 day 
45 min 2 days 

Focus 
Domain: Expressions and Equations 

Major Cluster(s): In this lesson, students address the major cluster 

8.E E.B by graphing and comparing proportional relationships, 

interpreting the unit rate as the slope of the line. 

Standards for Mathematical Content: 8.E E.B.5 

Standards for Mathematical Practice: MP1, MP2, MP3, MP4, MP5, 

M P6, MP7 

Coherence 

Vertical Alignment 

Previous 

Students recognized and represented proportional relationships between 

quantities. 

7 .RP.A.2 

Now

Students graph and compare proportional relationships, interpreting the unit 

rate as the slope of the line. 

8.EE.B.5 

Next 

Students will find the slope of a line from a graph, table, and using the 

formula. 

Foundational for 8.EE.B.6 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students draw on their 

knowledge of unit rates and proportional relationships to develop 

understanding of slope. They come to understand that the constant 

rate of change, or unit rate, in a proportional relationship is the same 

as the slope of the line representing the proportional relationship. 

They build fluency with slope by comparing proportional relationships 

written in different forms, and apply it to real-world problems. 

Mathematical Background 
Go Online to find the mathematical background for the topics that 

are covered in this lesson. 
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1 LAUNCH 8.EE.B.5 

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Learn? 

Warm Up 

Prerequisite Skills 

The Warm-Up exercises address the following prerequisite skills for this 

lesson: 

• identifying proportional relationships (Exercises 1–2) 

• finding unit rates (Exercises 3–4) 

• using constant ratios (Exercise 5) 

Answers 

1. no 4. 0.5 drop per minute 

2. yes 5. 12 cups 

3. 5 miles per hour

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about using an equation to find the 

cost of entrance fees to two different national parks. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer read 

aloud How can I meet this standard? and How can I use these practices?, 

and connect these to the standard. 

What Vocabulary Will You Learn? 
Use the following questions to engage students and facilitate a class 

discussion. Additional questions are available online. 

Ask: 

• What does constant mean? What might this indicate about the rate at 

which something is changing? Sample answer: Constant means steady 

or unchanging. A constant rate might be a rate that doesn’t change. 

• Think about the beginning of the word linear. What kind of relationship 

might a linear equation describe? Sample answer: A linear equation 

might describe a line. 

• How would you define relationship? What might a linear relationship 

be? Sample answer: A relationship describes how two quantities are 

related. A linear relationship might be a relationship between two 

quantities that looks like a line when graphed. 

• Think about each of the terms in rate of change. Describe rate of 

change in your own words. Sample answer: A rate of change is a 

measurement of how something is changing. 
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2 EXPLORE AND DEVELOP 8.EE.B.5 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Rate of Change 

Objective 

Students will explore how one quantity changes in relation to another 

quantity . 

Ideas for Use 

Recommended Use Pr esent the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the Talk 

About It! questions. Monitor student progress during the activity. Upon 

completion of the Explore activity, have student volunteers share their 

responses to the Inquiry Question. 

What if my students don’t have devices? You may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of Activity 

Students will be presented with a rate at which Marcus can download 

songs from the Internet. Throughout this activity , students will use a table, 

graph, and ratio to compare the number of minutes and the number of 

songs downloaded. 

Inquiry Question 

How can you describe how one quantity changes in relation to another 

quantity ? Sample answer: To describe how one quantity changes in 

relation to another, you can use a rate. 

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. Sample responses for the Talk About It! 

questions on Slide 3 are shown. 

Talk About It! 
SLIDE 3 

Mathematical Discourse 

Describe the pattern shown in the graph. Sample answer: The points 

appear to make a line. 

Use the graph to examine any two consecutive points. By how much does 

y change? By how much does x change? y by 2 units and x by 1 unit 

(continued on next page) 

Interactive Presentation 

Explore, Slide 1 of 5 

Explore, Slide 3 of 5 

TYPE

On Slide 2, students complete the table to find the number of 

a songs for 0, 1, 2, 3, and 4 minutes. 

eTOOL

On Slide 3, students use the Coordinate Graphing eTool to graph 

ordered pairs from the table. 
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2 EXPLORE AND DEVELOP 8.EE.B.5 

Interactive Presentation 

Explore, Slide 4 of 5 

DRAG & DROP 

On Slide 4, students drag the numbers to write the ratio of 

change. 

TYPE 

On Slide 5, students respond to the Inquiry Question and view a 

a sample answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Rate of Change (continued) 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively St udents should 

understand how tables, graphs, and ratios can each be used to 

represent real-world proportional relationships. 

5 Use Appropriate Tools Strategically Students will use 

the Coordinate Graphing eTool to explore the patterns in the 

graph and examine how one quantity changes in relation to 

another quantity. 

MPMP

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. Sample responses for the Talk About It! 

questions on Slide 4 are shown. 

Talk About It! 
SLIDE 4 

Mathematical Discourse 

Where is the ratio found in the table and the graph? In the table, the ratio 

is the number of songs, 2, downloaded in 1 minute. In the graph, it is the 

ordered pair (1, 2). 

What are some other names for this ratio? Sample answer: unit rate, 

constant of proportionality, slope 
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8.EE.B.5 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Proportional Relationships 

Objective 

Students will understand how proportional relationships are related to 

linear relationships. 

Teaching the Mathematical Practices 

6 Attend to Precision A s students discuss the Talk About It! question 

on Slide 2, encourage them to clearly explain how they can 

determine whether the ordered pair is a solution to the equation. 

MPMP

Teaching Notes 
SLIDE 1 

Remind students they have previously learned that proportional 

relationships have a constant ratio, or unit rate. Point out that 

proportional relationships are a special kind of linear relationship, in 

which the graph of the relationship passes through the origin. All linear 

relationships, including proportional relationships, have graphs that are 

straight lines. Have students select the Words, Table, Symbols, Graph, 

and Example flashcards to view how proportional relationships can be 

represented using these multiple representations. 

(continued on next page) 

DIFFERENTIATE 

Language Development Activity ELL 

To further students’ understanding of how proportional relationships 

are related to linear relationships, have them create a flowchart, Venn 

diagram, or other type of graphic organizer that conveys the following 

information. 

A linear relationship has a graph that is a straight line. 

A proportional relationship has a graph that is a straight line that 

passes through the origin. 

For example, if students choose to create a flowchart, sample 

questions along the flowchart could be… 

1. Is the graph of the relationship a straight line? If yes, the 

relationship is linear. Proceed to question 2. If no, the relationship is 

neither linear nor proportional. 

2. Does the graph of the relationship pass through the origin? If yes, 

the relationship is proportional. If no, the relationship is linear, but 

not proportional. 

Interactive Presentation 

Learn, Proportional Relationships, Slide 1 of 2 

FLASHCARDS 

On Slide 1, students use Flashcards to 

view multiple representations of 

proportional relationships. 
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2 EXPLORE AND DEVELOP 8.EE.B.5 

Interactive Presentation 

Learn, Unit Rate and Slope, Slide 2 of 3 

CLICK 

On Slide 2 of the Learn, Unit Rate and 

Slope, students click to move through 

the slides to see the slope between 

the points. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Proportional Relationships 

(continued)

Talk About It! 
SLIDE 2 

Mathematical Discourse 

Is the ordered pair (1, 3) a solution to the equation y = 3 ?x  Explain why 

or why not. Name three other solutions. yes; Sample answer: When x = 1 

and y = 3 are substituted into the equation y = 3 ,x  the equation is true; 

(0 , 0), (2, 6), (3, 9) 

Learn Unit Rate and Slope 

Objective 

Students will understand the relationship between the unit rate of a 

proportional relationship and the slope of the line. 

Teaching the Mathematical Practices 

6 Attend to Precision A s students discuss the Talk About It! 

question on Slide 3, encourage them to think about what each 

term means (unit rate, slope, and constant rate of change) in 

order to determine and clearly explain that they are equivalent for 

proportional linear relationships. 

MPMP

Go Online to find additional teaching notes. 

Talk About It! 
SLIDE 3 

Mathematical Discourse 

How do the unit rate, slope, and constant rate of change of a proportional 

linear relationship compare? They are all equivalent. 
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8.EE.B.5 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Proportional Relationships 
and Slope 

Objective 

Students will find and interpret the slope of a graph of a proportional 

relationship and compare it to the unit rate. 

Teaching the Mathematical Practices 

6 Attend to Precision Enc ourage students to use precision when 

finding slope, paying careful attention to the order in which they 

subtract the x- and y-coordinates. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What do you notice about the graph of Ava’s savings? Sample

answer: The graph is a straight line and it passes through the 

origin. 

OL In this example, we chose the points (1, 15) and (2, 30). Can you

choose any other two points on the line to find the slope? Explain. 

yes; Sample answer: The slope of a line is the same no matter 

which two points you choose. 

BL Based on the constant rate of change, what do you expect the next

point with whole number coordinates on the graph to be? Explain. 

(4, 60); Sample answer: The last point is (3, 45), representing 

$45 after 3 weeks. After one more week, Ava will have $15 more 

in savings, or a total of $45 + $15 = $60. The next point will be 

(4, 60) representing 4 weeks and $60 . 

SLIDE 3 

AL What is a unit rate? Sample answer: a simplified rate comparing

one quantity to one unit of another quantity. 

OL How do you know that the unit rate in this problem is $15 per

week? Sample answer: It compares the amount saved, $15, to 

one week. 

OL A classmate stated that since the point (2, 30) falls on the line, the

unit rate can also be described as $30 for 2 weeks. Describe the 

error in the classmate’s reasoning. Sample answer: $30 for 

2 weeks is a rate, but it is not the unit rate. The unit rate compares 

the amount saved for one week. 

BL What point on the line corresponds to the unit rate? (1, 15)

Go Online 

• Find additional teaching notes and the Talk About It! questions to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 1, Proportional Relationships and Slope, Slide 2 of 5 

TYPE

On Slide 2, students determine the 

a constant rate of change. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 8.EE.B.5 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 
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8.EE.B.5 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Graph Proportional 
Relationships 

Objective 

Students will graph the equation of a proportional relationship and 

interpret the slope. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively As students discuss the 

Talk About It! question on Slide 5, encourage them to be able to 

understand and explain how the table and graph each represent 

and model the unit rate, 12 miles per hour. 

5 Use Appropriate Tools Strategically Students will use the 

Coordinate Graphing eTool to graph the ordered pairs. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What do x and y represent? x represents the number of hours and

y represents the number of miles 

OL How can you find the value of y for a given value of x? How do

you know this? multiply the value of x by 12; Sample answer: The 

equation is y = 12 ,x  which means y is equal to 12 multiplied by the 

value of x. 

BL What would be the number of miles for 3 hours? 4 hours?

36 miles; 48 miles 

BL By studying the table, can you use a different pattern to find the

number of miles for 3 and 4 hours instead of multiplying by 12? 

Explain. yes; Sample answer: The rate of change is 12 miles per 

hour, so I can add 12 miles to each successive increase of 1 hour in 

the table. For 3 hours, add 12 to 24, which is 36. For 4 hours, add 

12 to 36, which is 48. 

SLIDE 3 

AL To what part of the coordinate plane does the point (0, 0)

correspond? the origin 

OL Do you need all three points to graph the line? Explain. no; Sample

answer: The line is straight, so it can be graphed using at least two 

points. 

BL How can you interpret the point (2, 24) in context?

The cyclist rides 24 miles in 2 hours. 

Go Online 

• Find additional teaching notes, discussion questions, and the Talk 

About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 2, Graph Proportional Relationships, Slide 3 of 6 

eTOOLS

On Slide 3, students use the Coordinate 

Graphing eTool to graph the relationship. 

TYPE

On Slide 4, students determine the 

a number of miles per hour the cyclist can 

ride. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 8.EE.B.5

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 
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8.EE.B.5 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Graph Proportional 
Relationships 

Objective 

Students will graph a proportional relationship from a verbal description, 

and interpret the slope. 

Teaching Notes 

Data that can be graphed as any real number are continuous. Data that 

can only be graphed as whole numbers are discrete. In this Example, a 

dashed line is used to indicate the graph of discrete data. 

Questions for Mathematical Discourse 
SLIDE 2 

AL What is the rate? How can you find the unit rate? The rate is $3.75 

for 3 songs. Divide $3.75 by 3 to find the unit rate (cost) per song. 

OL How can you mentally find the unit rate? Sample answer: $3.75 can 

be thought of as $3 + $0.75. Dividing $3 by 3 yields $1. Dividing 

$0 .75 (75 cents) by 3 yields $0.25 (25 cents). So, the unit rate is 

$1.25 per song. 

BL What does it mean to assume that the cost is proportional to the 

number of songs? Sample answer: It means that the cost of each 

song is always the same. 

SLIDE 3 

AL What is the unit rate? $1.25 per song 

OL Explain how to find the cost of 2 songs,  given the unit rate. 

Sample answer: Multiply 2 by the cost of one song, $1.25; 

2($1.25) = $2.50 

BL What expression can you write that represents the cost of n songs? 

1.25n 

SLIDE 4 

AL What does the point (1, 1.25) mean in context of the problem? 

1 song costs $1.25. 

OL Explain how to graph the point (1, 1.25). Sample answer: Start at 

the origin. Moving to the right, locate 1 on the x-axis. From there, 

move up and locate 1.25 on the y-axis. Plot the point. 

BL Explain why it makes sense, within the context of the problem, that 

the graph is a straight line. Sample answer: Each song costs the 

same amount. So, there is a constant rate of change. 

Go Online 

• Find additional teaching notes, Teaching the Mathematical Practices, 

and discussion questions to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 3, Graph Proportional Relationships, Slide 4 of 6 

TYPE 

On Slide 3, students enter values in the 

a table. On Slide 5, students enter the unit 

rate and the constant rate of change. 

eTOOLS 

On Slide 4, students use the Coordinate 

Graphing eTool to graph the relationship. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 8.EE.B.5 

Interactive Presentation 

Learn, Compare Proportional Relationships 

FLASHCARDS 

Students use Flashcards to view multiple 

representations of proportional 

relationships. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Compare Proportional Relationships 

Objective 

Students will understand that they can compare two proportional 

relationships that are represented in different ways. 

Teaching Notes 
SLIDE 1 

Students will learn that proportional relationships can be represented 

using tables, graphs, words, or equations. The equation of a proportional 

relationship has the form y = mx. In a table, the slope is the constant rate 

of change or unit rate. In a graph, the unit rate or slope is the constant 
y __ rate of change x . Have students select the Words, Equation, Table, and 

Graph flashcards to help them understand how to compare the different 

representations of proportional relationships. 

DIFFERENTIATE 

Reteaching Activity AL 

If any of your students are struggling to compare proportional 

relationships that are expressed in different forms, have them 

work with a partner to generate their own example of a real- 

world proportional relationship. Then have them create a graphic 

organizer or poster that illustrates how the unit rate, or slope, of 

their proportional relationship can be expressed in these multiple 

representations: verbal description, table, equation, and graph. Have 

pairs share their poster or graphic organizer with the class, explaining 

how each representation illustrates the unit rate. Some students may 

be uncomfortable speaking in front of other students. Encourage them 

to make appropriate eye contact, and to articulate loudly enough for 

others to hear. 
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8.EE.B.5 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 4 Compare Proportional 
Relationships 

Objective 

Students will compare two different proportional relationships 

represented in different ways. 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them 

Enc ourage students to make sense of the problem in order to plan 

a pathway, rather than just jumping into a solution attempt. They 

should be able to reason that both relationships are proportional. 

If they can find each relationship’s unit rate, they can compare 

them. 

As students discuss the Talk About It! question on Slide 5, encourage 

them to make sense of the different methods they can use to find the 

speed of the grizzly bear. They should be able to understand that 

each method is valid, even if they prefer one over the others. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What do x and y represent? x represents the number of hours and

y represents the number of miles. 

AL What equation models the rabbit’s travel? y = 35x

OL What does the form of the equation y = 35x indicate about the

relationship between x and y? The relationship is proportional. 

OL Identify the rabbit’s unit rate and describe what it represents in the

context of this problem. The unit rate is 35 miles per hour; it means 

that the rabbit can travel at a rate of 35 miles every hour. 

BL Do you think that it is realistic for a rabbit to travel at a constant

speed for any number of hours? Why do you think we use an 

equation that represents x as any number of hours? Sample 

answer: It is not realistic to assume that a rabbit will be traveling at 

a constant speed for hours. However, we can use the equation to 

model its rate of travel for small quantities of time, such as 

0.1 hour or 0.2 hour. 

(continued on next page) 

Interactive Presentation 

Example 4, Compare Proportional Relationships, Slide 3 of 6 

EXPAND

On Slide 3, students expand to learn three 

different methods for determining the 

faster animal. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 8.EE.B.5 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 4 Compare Proportional 
Relationships (continued) 

Questions for Mathematical Discourse 

SLIDE 3 

AL What ordered pairs are graphed? Interpret them within the context

of the problem. (1, 30) means the bear travels 30 miles in 1 hour. 

(2, 60) means the bear travels 60 miles in 2 hours. 

OL What are three methods you can use to find the bear’s speed in
miles per hour? Sample answer: I can find the constant rate of 

change between the two ordered pairs. I can find the constant 
y __ ratio x . Or I can use the point (1, 30) since it represents the unit rate. 

BL Do you think that it is realistic for a bear to travel at a constant

speed for any number of hours? Why do you think we use these 

equations in this example? Sample answer: It is not realistic to 

assume that a bear will be traveling at a constant speed for hours. 

However, we can use these equations to compare the speeds of 

each animal. Since the unit rate for a rabbit is greater than that of a 

bear, a rabbit can travel faster. 

SLIDE 4 

AL What is the unit rate for each animal? 35 miles per hour for the

rabbit and 30 miles per hour for the grizzly bear 

OL Explain how you know which animal is faster? Sample answer: The

unit rates are measured in miles per hour, which tells the speed. 

The animal with the greater unit rate is faster. 

BL If the distance d in miles that a wolf can travel in h hours is
modeled by the equation d = 25 ,h  list the animals in order from 

slowest to fastest. Explain. wolf, grizzly bear, rabbit; Sample 

answer: The rate for the wolf is 25 miles per hour, so it is slower 

than the rabbit and the grizzly bear. 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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8.EE.B.5 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 5 Compare Proportional 
Relationships 

Objective 

Students will compare two different proportional relationships 

represented in different ways. 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them 

Enc ourage students to make sense of the problem in order to 

plan a pathway, rather than just jumping into a solution attempt. 

They should be able to reason that both relationships are 

proportional. If they can find each relationship’s unit cost, they 

can compare them. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL By finding the constant rate of change, what else are you also 

finding? Why is this true? The slope and the unit rate; Since the 

relationship is proportional, the constant rate of change is equal to 

the slope and the unit rate. 

OL By what amount does the cost increase for each additional hour? 

What does this mean? $25; This is the unit rate. 

BL What equation could be used to relate x and y for Computer 

Access? y = 25x 

SLIDE 3 

AL How many units does the term per hour represent? one 

OL What is the unit cost for Macro Repair? $23.50 per hour 

BL What would each company charge for 8 hours of repairs? Macro 

Repair would charge $188 and Computer Access would charge 

$200. 

Go Online 

• Find additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 5, Compare Proportional Relationships, Slide 2 of 4 

CLICK 

On Slide 2, students select each button to 

find the constant rate of change. 

TYPE 

On Slide 2, students determine the cost 

a per hour. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 8.EE.B.5 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 
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8.EE.B.5 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Utilities 

Objective 

Students will come up with their own strategy to solve an application 

problem that involves comparing utility prices. 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them, 

4 M odel with Mathematics Students will be presented with 

a task. They will first seek to understand the task, and then 

determine possible entry points to solving it. As students come up 

with their own strategies, they may propose mathematical models 

to aid them. As they work to solve the problem, encourage them 

to evaluate their model and/or progress, and change directions, if 

necessary. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others As students respond to the Write About It! prompt, 

have them make sure their argument uses correct mathematical 

reasoning. If you choose to have them share their responses with 

others, encourage the listeners to ask clarifying questions to verify 

that the reasoning is correct. 

MPMP

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

the task, or have a volunteer read it aloud. Then allow students the time 

to mak e sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them on a 

particular strategy, encourage them to use their own strategies to solve the 

problem and to evaluate their progress along the way. They may or may 

not find that they need to change direction or try out several strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustration, or disengagement, intervene to encourage 

them to think of alternate approaches to the problem. Some sample 

questions are shown. 

• What does rate mean? 

• How can you use the values in the table to find the unit rate for 

Company A? 

• How can you use the equation to find the cost for Company B? 

Write About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

Interactive Presentation 

Apply, Utilities 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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3 REFLECT AND PRACTICE 8.EE.B.5 

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Foldables 

Have students update their Foldables based on what they learned in this 

lesson. For this lesson, students can record an example of a proportional 

relationship. You may wish to have students share their Foldables with 

a partner to compare the information they recorded, discussing and 

resolving any differences. 

Essential Question Follow-Up 

How are linear relationships related to proportional relationships? 

In this lesson, students learned that in a linear equation in the form 

y = mx, the slope is the same as the unit rate in a proportional

relationship . Encourage them to discuss with a partner if they prefer to 

compare the unit rates of two proportional relationships using words, 

equations, graphs, or tables. Some students might say equations easily 

show the unit rate as the slope m. 

Exit Ticket 

Refer to the Exit Ticket slide. Which park has the greater cost per vehicle? 

Write a mathematical argument that can be used to defend your solution. 

Bryce Canyon National Park. The unit cost for Arches National Park is $25 

per vehicle and the unit cost for Bryce Canyon National Park is $30 per 

vehicle. 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, BL 

THEN assign: 

• Practice, Exercises 5–10 

• Proportional Relationships, Slope 

IF students score 66–89% on the Checks, OL 

THEN assign: 

• Practice, Exercises 1–3, 4–10 even 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1–5 

• Proportions, Ratios, and Unit Rates 

IF students score 65% or below on the Checks, AL 

THEN assign: 

• Remediation: Review Resources 

• Take Another Look 

• Proportions, Ratios, and Unit Rates 
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8.EE.B.5 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive Student 

Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B
OL Practice Form A
BL Practice Form C

Suggested Assignments 

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T opic Exercises 

1 find and interpret the slope of a graph of a

proportional relationship and compare it to the unit 

rate 

1 

1 graph the equation of a proportional relationship and

interpret the slope 

2 

1 graph verbal descriptions of proportional relationships

and interpret the slope 

3 

2 compare two different proportional relationships

represented in different ways 

4 

2 extend concepts learned in class to apply them in new

contexts 

5 

3 solve application problems involving proportional

relationships and slope 

6 

3 higher-order and critical thinking skills 7–10 

Common Misconception 

Some students may incorrectly find and misinterpret the slope of 

a proportional  relationship . Remind students that the slope of a 

proportional relationship is the unit rate. 
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3 REFLECT AND PRACTICE 8.EE.B.5 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively In E xercise 8, students 

determine if the statement is true or false. Encourage students to 

use what they know to reason whether the statement is true or 

false and provide an explanation for their answer. 

3 Construct Viable Arguments and Critique the Reasoning of 

Others In Exercise 9, students will find the mistake in the 

problem and correct it. Encourage students to determine the 

error and explain how they could fix it. 

7 Look For and Make Use of Structure In Exercise 10, students 

compare the graphs of both equations. Encourage students to 

find similar structures between the graphs and use this to 

compare the graphs. 

MPMP

Collaborative Practice 

Have students work in pairs or small groups to complete the following 

e xercises. 

Create your own application problem. 

Use with Exercise 6 After completing the application problem, have 

students write their own real-world application problem that involves the 

concepts from this lesson. Have them trade their problems with a partner 

and solve them. Then have them check each other’s work, and discuss 

and resolve any differences. 

Make sense of the problem. 

Use with Exercise 9 Have students work together to prepare a brief 

explanation that illustrates the flawed reasoning. For example, the 

student in the exercise incorrectly thinks that no coefficient on the 

variable x means that the slope is 0. Have each pair or group of students 

present their explanations to the class. 
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Lesson 8-2 

Slope of a Line 
Foundational for 8.EE.B.6 

LESSON GOAL 

Students will find the slope of a line from a graph, table, and using 

the formula. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Develop Concepts of Slope 

Learn: Slope of a Line 

Learn: Find Slope from a Graph 

Examples 1-2: Find Slope from a Graph 

Learn: Find Slope from a Table 

Example 3: Find Slope from a Table 

Learn: Find Slope Using the Slope Formula 

Example 4: Find Slope Using the Slope Formula 

Explore: Slope of Horizontal and Vertical Lines 

Learn: Zero and Undefined Slope 

Examples 5-6: Zero and Undefined Slope 

Apply: Income 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of the Checks to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Take Another Look ● 

Extension: Extension Resources ● ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 47 of the Language Development 

Handbook to help your students build 

mathematical language related to the slope of 

a line. 

ELL You can use the tips and suggestions on 

page T47 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 1 day 
45 min 2 days 

Focus 
Doma n:i  Expressions and Equations 

Major Cluster(s): In this lesson, students address the major cluster 

8.E E.B by finding the slope of a line from graphs, tables, and by using the 

formula. 

Standards for Mathemat cali  Content: Founda t onali  for 8.EE.B.6 

Standards for Mathemat cali  Pract ce:i  MP 1, MP2, MP3, MP4, MP5, 

MP6, MP7, MP8 

Coherence 

Vert cali  Al gnmenti  

Previous

Students graphed and compared proportional relationships, interpreting the 

unit rate as the slope of the line. 8.EE.B.5 

Now

Students find the slope of a line from a graph, table, and using the formula. 

Foundat onali  for 8.EE.B.6 

Next

Students will relate the slope of a line to similar triangles. 8.EE.B.6 

Rigor 

The Three P llarsi  of R gori  

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Br dgei  In this lesson, students continue to expand 

their understanding of slope. They come to understand that some 

lines have a slope equal to zero, some lines have an undefined slope, 

and that you can find the slope of a line from a graph, a table, and a 

formula. 

Mathematical Background 
Slope describes the steepness of a line by the ratio of rise (the change 

in y-values) to the run (the change in x-values). Slope can be positive or 

negative. Slope can be calculated from a graph or table by identifying two 

ordered pairs of the form (x, y) and writing the ratio of the change in y-values 

to the change in x-values as a fraction. The slope formula can also be used 

to calculate the slope. Based on this formula, it is easy to see that horizontal 

lines have a slope of 0 and vertical lines have an undefined slope. 
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1 LAUNCH Foundational for 8.EE.B.6 

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Learn? 

Warm Up 

Prerequisite Skills 

The Warm-Up exercises address the following prerequisite skills for this 

lesson: 

• subtracting integers (Exercises 1–4) 

• graphing on the coordinate plane (Exercise 5) 

1–5. See Warm Up slide online for correct answers. 

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about the steepness of a roller coaster 

as related to rise and run. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer 

read aloud How can I meet these standards? and How can I use these 

practices?, and connect these to the standards. 

What Vocabulary Will You Learn? 
Use the following questions to engage students and facilitate a class 

discussion. 

Ask: 

• When you rise from a chair, does your body move primarily vertically or 

horizontally? vertically 

• When you run on a track, does your body move primarily vertically or 

horizontally? horizontally 

501b Module 8 • Linear Relationships and Slope

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page0734.xhtml


2 EXPLORE AND DEVELOP Foundational for 8.EE.B.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Develop Concepts of Slope 

Objective 

Students will use Web Sketchpad to explore how horizontal and vertical 

steps are used to travel between points on a coordinate plane. 

Ideas for Use 

Recommended Use Pr esent the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the Talk 

About It! questions. Monitor student progress during the activity. Upon 

completion of the Explore activity, have student volunteers share their 

responses to the Inquiry Question. 

What if my students don’t have devices? You may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of Activity 

Students will be presented with a starting point and a target and be 

ask ed to adjust vertical and horizontal step sizes in order to reach 

the target. Throughout this activity, students will use various starting 

locations and targets on the coordinate plane while adjusting horizontal 

and vertical step sizes to connect the idea of slope to the changes in 

vertical and horizontal components. 

Inquiry Question 

How can you demonstrate the concept of slope as you travel from one 

point to another on a coordinate plane ? Sample answer: As you travel 

from one point to another on a coordinate plane, the ratio of the vertical 

change and horizontal change is the slope. The path between two points 

with the greatest number of vertical and horizontal steps is the slope in 

simplest form. 

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. Sample responses for the Talk About It! 

questions on Slide 3 are shown. 

Talk About It! 
SLIDE 3 

Mathemat cali  D scoursei  

Which set or sets of values sent the point from Start to Target? Why 

do these values work? For each path, how many steps were taken? 

Sample answer: The Start is (0, 0) and the Target is (6, 6), so Vertical and 

Horizontal integer values of 2, 3, or 6 will work. For the path with vertical 

and horizontal integer values of 2, three steps were taken. For the path 

with vertical and horizontal integer values of 3, two steps were taken. For 

the path with vertical and horizontal integer values of 6, one step was 

taken. 

(continued on next page) 

Interactive Presentation 

Explore, Slide 1 of 8 

Explore, Slide 3 of 8 

WEB SKETCHPAD 

Throughout the Explore, students use Web Sketchpad to explore 

how horizontal and vertical steps are used to travel between 

points on a coordinate plane. 
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2 EXPLORE AND DEVELOP Foundational for 8.EE.B.6 

Interactive Presentation 

Explore, Slide 6 of 8 

TYPE

On Slide 8, students respond to the Inquiry Question and view a 

a sample answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Develop Concepts of Slope 
(continued)

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively Enc ourage students to 

consider how the vertical and horizontal step sizes each change 

the path from the starting point and explain their reasoning. 

5 Use Appropriate Tools Strategically Students will use Web 

Sketchpad as a tool to explore and examine how horizontal and 

vertical steps are used to travel between points on a coordinate 

plane. 

MPMP

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. Sample responses for the Talk About It! 

questions on Slide 6 are shown. 

Talk About It! 
SLIDE 6 

Mathemat cali  D scoursei  

How did the Target being in Quadrant II affect your Vertical and Horizontal 

values? Sample answer: One of the values will be negative. 

With the Start at (0, 0) and the Target at ( 15,-  5), how many paths 

did you find? For each path, how many steps were taken? Which path 

corresponds to the rate of change, in simplest form, between the points? 

Sample answer: two paths; For the path with a vertical value of 1 and a 

horizontal value of -3, five steps were taken. For the path with a vertical 

value of 5 and a horizontal value of -15, one step was taken; the path 

with the greatest number of steps. 
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Foundational for 8.EE.B.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Slope of a Line 

Objective 

Students will define slope as the ratio of the vertical change (rise) to the 

horizontal change (run) of a line. 

Teaching Notes 
SLIDE 1 

Point out that the slope of a line quantitatively describes the steepness of 

a line. In linear relationships, the slope is always constant. You may wish 

to ask students how they can use reasoning to explain why the slope of a 

line is always the same between any two points. Have students select the 

Positive Slope and Negative Slope flashcards to view an example of a line 

with a positive slope and one with a negative slope. 

DIFFERENTIATE 

Enrichment Activity BL 

To further students’ understanding of why the slope of a line is always 

the same between any two points, have them work with a partner to 

draw a line (either increasing or decreasing from left to right) using 

graph paper. Then have them pick three different pairs of points 

that fall on the line. Have them calculate the ratio of the rise to the 

run between each pair of points. They should see that the ratios are 

always the same. Have them explain why they can choose any two 

pairs of points that fall on a line in order to determine the slope of 

that line. 

Interactive Presentation 

Learn, Slope of a Line 

FLASHCARDS 

Students use Flashcards to see examples 

of positive and negative slope. 
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2 EXPLORE AND DEVELOP Foundational for 8.EE.B.6 

Interactive Presentation 

Example 1, Find Slope from a Graph, Slide 2 of 4 

CLICK

On Slide 2 of Example 1, students select 

the rise and run buttons to view the slope. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Find Slope from a Graph 

Objective 

Students will learn how to find the slope of a line from a graph. 

Go Online to find additional teaching notes. 

Example 1 Find Slope from a Graph 

Objective 

Students will find the positive slope of a line from a graph. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively A s students discuss the 

Talk About It! question on Slide 3, encourage them to make sense of 

what it means for the slope of a line to be positive or negative, and 

how positive and negative slopes are displayed visually on a graph. 

6 Attend to Precision Encourage students to adhere to the 

definition of slope as the ratio of vertical to horizontal changes 

between two pairs of points. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What does the graph describe? the total cost based on the number

of muffins purchased 

OL What is the change in y-values between the two points? the change

in x-values? The y-value increases by 2 and the x-value increases 

by 1. 

OL Study the graph. Is this relationship proportional? Explain. If so,

which point on the graph illustrates the slope? Y es, the relationship 

is proportional because the graph is a straight line that passes 

through the origin. The slope is illustrated by the point (1, 2), which 

is also the unit rate. 

BL Find two other points that lie on this line. Sample answer: (4, 8)

and (5, 10) 

BL Describe the relationship between each x-value and its
corresponding y-value using words and an equation. Sample 

answer: Each y-value is equal to twice its corresponding x-value; 

y = 2x 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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Foundational for 8.EE.B.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Find Slope from a Graph 

Objective 

Students will find the negative slope of a line from a graph. 

Teaching the Mathematical Practices 

6 Attend to Precision Enco urage students to pay attention to 

the fact that the line is decreasing from left to right, and that this 

indicates that the slope is negative. Students should adhere to the 

definition of slope as the ratio of the rise to the run between two 

points as they calculate the slope. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL As you move from left to right on the graph, what is the vertical rise

between the two indicated points? the horizontal run? The vertical 

rise is −4 units. The horizontal run is 6 units. 

OL Why is the vertical rise negative? What does this mean? Sample

answer: The line slopes downward from left to right. This means 

from the point (3, 5) to the point (9, 1), the line falls. So, the rise is 

negative. 

OL Why does it make sense, given the context of the problem, that

the slope is negative? Sample answer: The graph represents 

the amount of water remaining in the bucket. Since the bucket is 

leaking, the amount of water is decreasing. 

_ 4 _ 2 
BL Why isn’t the slope or ? Sample answer: The slope is 

6 3 
decreasing, so it must be negative, not positive. 

Go Online 

• Find additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 2, Find Slope from a Graph, Slide 2 of 3 

TYPE

On Slide 2, students determine the 

a simplified ratio. 

CLICK

On Slide 2, students select the rise and run 

buttons to see the vertical and horizontal 

change between the two points. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP Foundational for 8.EE.B.6 

Interactive Presentation 

Learn, Find Slope from a Table 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Find Slope from a T able 

Objective 

Students will learn how to find the slope of a line from a table. 

Teaching Notes 
SLIDE 1 

Encourage students to make sense of the equivalent relationship 

between the constant rate of change, as shown in the table, and the 

slope. Point out that since the table shows a constant rate of change, the 

relationship is linear. Ask students what the graph of this relationship will 

look like. They should note that the graph of any linear relationship is a 

straight line. 

You may wish to ask students if they think the relationship is also 

proportional. Students should note that the relationship is not 

proportional because the slope, –10, is not the same as the unit rate. 

When the number of transactions is 1, the balance is not –$10 dollars. 

Instead, the balance is $150. 
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Foundational for 8.EE.B.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Find Slope from a T able 

Objective 

Students will find the slope of a line from a table. 

Teaching the Mathematical Practices 

6 Attend to Precision Enco urage students to adhere to the 

process for finding the slope from a table of values which 

involves finding the simplified ratio of the vertical change, y, to 

the horizontal change, x. Students should carefully attend to 

the subtraction of any negative coordinates as they calculate the 

slope. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What do you notice about the pattern of y- values in the table? 

What might this tell you about the slope of the line that passes 

through these points? Sample answer: They y-values are 

increasing. This tells me that the slope of the line is positive. 

OL Can you use any pair of points from the table to calculate the 

slope? Why or why not? Yes; any pair of points can be used to 

calculate the slope, because the slope of a line is always the same 

through any two points on that line. 

OL Suppose the table of values was graphed in the coordinate plane. 

Use your own words to describe the steepness of the slope of the 
_ 1 

line. Sample answer: The slope is less than 1 and close to 0, so it 
4 

is not very steep. 

BL Think about the graph that represents this relationship. Will the 

graph pass through all four quadrants? Explain. no; Sample answer: 

The graph passes through Quadrants III, IV, and I, but it will not 

pass through Quadrant II because when x-values are negative, the 

y-values are negative. 

Go Online 

• Find additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 3, Find Slope from a Table, Slide 2 of 3 

CLICK 

On Slide 2, students move through the 

steps to find the slope. 

TYPE 

On Slide 2, students determine the slope 

a of the line. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP Foundational for 8.EE.B.6 

Interactive Presentation 

Learn, Find Slope Using the Slope Formula, Slide 1 of 2 

FLASHCARDS 

On Slide 1, students use Flashcards to 

view multiple representations of the slope 

formula. 

WATCH 

On Slide 2, students watch an animation 

that illustrates how to find the slope of a 

line using the slope formula. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Find Slope Using the Slope Formula 

Objective 

Students will learn how to find slope of a line from two points on that line, 

by using the slope formula. 

Teaching Notes 
SLIDE 1 

Point out that the slope formula is a symbolic representation of writing 

the ratio of the rise to the run. Some students may struggle with 

remembering which coordinates to use in the numerator of the ratio, and 

which coordinates to use in the denominator. If they can make sense of 

the slope formula as this symbolic representation of the ratio of the rise 

to the run, they can remember that the rise represents the change in 

y-coordinates. So, they should use the y-coordinates in the numerator of

the ratio. 

Have students select the Words, Symbols, and Model flashcards 

to view how the slope formula can be expressed in these multiple 

representations. 

Go Online Have students watch the animation on Slide 2. The 

animation illustrates finding the slope of a line using the slope formula. 

SLIDE 2 

Play the animation for the class. You may wish to pause the animation 

when the two points on the line (1, 3) and (5, 6) are shown, and have 

students work with a partner to find the slope using the slope formula. 
_ 6 - 3 

Some students may find the ratio , w hile other students find 
5 - 1 

_ 3 - 6 
the ratio . Point out that, as long as they subtract the x- and 

1 - 5 
y-coordinates in the same order, the slope will be the same.

DIFFERENTIATE 

Reteaching Activity AL 

If students are struggling with remembering or correctly using the 

slope formula to find the slope of a line, have them create a graphic 

organizer that illustrates these other ways they have learned to find the 

slope in this lesson. Encourage them to provide an example for each. 

_ rise 
• Find the ratio of from the graph of a line. run 

change in y __ • Find the constant rate of change from the table of a 
change in x 

linear relationship. 

Then have them discuss with a partner how the slope formula 

represents the same ratio, using the x- and y-coordinates of two points 

that fall on the line. Understanding how the slope formula represents 
change in y _ rise __ the same and ratios will help them remember it and run change in x 

use it correctly in the future. 
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Foundational for 8.EE.B.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 4 Find Slope Using the Slope 
Formula 

Objective 

Students will find the slope of a line from two points on the line, by using 

the slope formula. 

Teaching the Mathematical Practices 

3 Construct Viable Arguments and Critique the Reasoning of 

Oth ers As students discuss the Talk About It! question on Slide 3, 

encourage them to construct a viable argument that demonstrates 

a possible error in calculating the slope. 

6 Attend to Precision Encourage students to adhere to the slope 

formula and pay attention to the order in which they subtract the 

x- and y-values as they calculate the slope. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL Will the slope be negative or positive? How do you know? 

negative; The line slopes downward from left to right. 

OL Why are the y-values in the numerator of the slope formula? 

Sample answer: Slope represents rise over run. The change in the 

y-values represents the rise. 

OL Describe in your own words the steepness of the line. Sample 

answer: The line is not very steep. 

_ 1 
BL Describe how the steepness of a line with a slope of – compares 

5 
_ 1 

to a line with a slope of . What is the significance of the negative 
5 

sign? Sample answer: This line has the same steepness as a line 
_ 1 

with a slope of , just in the other direction. The negative sign 
5 

indicates that the slope falls from left to right, as opposed 

to rises. 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 4, Find Slope Using the Slope Formula, Slide 2 of 4 

CLICK 

On Slide 2, students move through the 

steps to find the slope between the two 

points. 

TYPE 

On Slide 2, students determine the slope 

a of the line. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP Foundational for 8.EE.B.6 

Interactive Presentation 

Explore, Slide 1 of 8 

Explore, Slide 2 of 8 

WEB SKETCHPAD 

Throughout the Explore, students use Web Sketchpad to explore 

the slopes of horizontal and vertical lines. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Slope of Horizontal and Vertical 
Lines 

Objective 

Students will use Web Sketchpad to explore the slopes of horizontal and 

vertical lines. 

Ideas for Use 

Recommended Use Pr esent the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the Talk 

About It! questions. Monitor student progress during the activity. Upon 

completion of the Explore activity, have student volunteers share their 

responses to the Inquiry Question. 

What if my students don’t have devices? You may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of Activity 

Students will be presented with a series of lines whose slopes approach 

zero or infinity . Throughout this activity, students will view the patterns of 

slopes as they approach zero or infinity and make conjectures as to the 

slopes of all vertical and horizontal lines. 

Inquiry Question 

How can you determine the slope of a horizontal or a vertical line? 
_ rise 

Sample answer: I can graph the points and determine the . For run 

horizontal lines, there is no rise, so the rise is zero. This means the slope 
_ 0 

of a horizontal line is , or 0. For vertical lines, there is no run, so the run 
_ rise 

run is zero. This means the slope of a vertical line is , which 
0 

is undefined. 

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. Sample responses for the Talk About It! 

questions on Slide 2 are shown. 

Talk About It! 
SLIDE 2 

Mathemat cali  D scoursei  

What is the slope of the horizontal line? zero 

Why do you think this is the case? Sample answer: The slope is zero 

because the rise equals zero. If I find the ratio of rise to run when the rise 

is 0, then the ratio simplifies to 0. 

(continued on next page) 
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Foundational for 8.EE.B.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Slope of Horizontal and Vertical 
Lines (continued) 

Teaching the Mathematical Practices 

5 Use Appropriate Tools Strategically S tudents will use Web 

Sketchpad to explore the patterns of slopes for horizontal and 

vertical lines. 

8 Look For and Express Regularity in Repeated Reasoning 

Encourage students to notice the pattern in the slopes as each 

line is changed. 

MPMP

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. Sample responses for the Talk About It! 

questions on Slide 5 are shown. 

Talk About It! 
SLIDE 5 

Mathemat cali  D scoursei  

What is the slope of the vertical line? undefined 

Why do you think this is the case? Sample answer: The slope is 

undefined because the run is 0. If I find the ratio of rise to run when the 

run is 0, then the ratio is undefined. I cannot divide by zero. 

Interactive Presentation 

Explore, Slide 5 of 8 

TYPE

On Slide 8, students respond to the Inquiry Question and view a 

a sample answer. 
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2 EXPLORE AND DEVELOP Foundational for 8.EE.B.6 

Interactive Presentation 

Learn, Zero and Undefined Slope 

FLASHCARDS 

Students use Flashcards to view examples 

of graphs of lines with zero and undefined 

slopes. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Zero and Undefined Slope 

Objective 

Students will understand that the slope of a horizontal line is zero and the 

slope of a vertical line is undefined. 

Teaching Notes 
SLIDE 1 

Have students select the Zero Slope and Undefined Slope flashcards to 

illustrate that horizontal lines have slopes of zero, and vertical lines have 

undefined slopes. Ask students to discuss with a partner why it makes 

sense that a horizontal line has a slope of zero. Some students may say 

that since slope describes the steepness of a line, a horizontal line does 

not have any steepness. Other students may say that there is no change 

in y, even though the x-coordinates change between two points on the 

line. Other students may say there is no rise in the ratio of rise to run. 

Ask students to discuss with a partner why it makes sense that a vertical 

line has an undefined slope. Some students may say that it is difficult 

or impossible to describe the steepness of a vertical line, or that it is 

infinitely steep. Other students may say that there is no change in x, even 

though the y-coordinates change between two points on the line. Other 

students may say there is no run in the ratio of rise to run. 
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Foundational for 8.EE.B.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 5 Zero Slope 

Objective 

Students will find the slope of a horizontal line by using the slope formula. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively 

Enco urage students to make sense of what it means for a 

horizontal line to have a slope of zero. They should pause and 

attend to the meaning of what slope represents and not just 

merely perform the calculations. 

As students discuss the Talk About It! questions on Slide 3, 

encourage them to use reasoning to explain why the slope of this 

line is zero, and how they could use the graph to determine this 

without using the slope formula. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What do you notice about the coordinates of the two points? 

Sample answer: The y-values are the same. They are both equal 

to 4. 

OL What is the change in y-values? What does this mean about the 

ratio of rise to run? 0; This means that there is no rise. 

OL What is the numerator when calculating the slope? How does this 

compare to the rise? The numerator is 0, which corresponds to 

the fact that the line does not rise. 

BL Does it matter what the denominator is, if the numerator is 0? 

Explain. Sample answer: If the numerator is 0, the denominator 

can be any value (except 0) and the slope will still be 0. 

BL Generate another point that lies on this horizontal line. Sample 

answer: (3, 4) 

Go Online 

• Find additional teaching notes and Talk About It! questions to promote 

mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 5, Zero Slope, Slide 2 of 4 

CLICK 

On Slide 2, students move through the 

steps used to find the slope between the 

two points. 

TYPE 

On Slide 2, students determine the slope. 

a 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP Foundational for 8.EE.B.6 

Interactive Presentation 

Example 6, Undefined Slope, Slide 2 of 4 

CLICK

On Slide 2, students move through the steps 

used to find the slope between the two 

points. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 6 Undefined Slope 

Objective 

Students will show that the slope of a vertical line is undefined by using 

the slope formula. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively 

Enc ourage students to make sense of what it means for a vertical 

line to have an undefined slope. They should pause and attend to 

the meaning of what slope represents and not just merely perform 

the calculations. 

As students discuss the Talk About It! questions on Slide 3, 

encourage them to use reasoning to explain why the slope of this 

line is undefined, and how they could use the graph to determine 

this without using the slope formula. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What do you notice about the coordinates of the two points?

Sample answer: The x-values are the same. They are both equal 

to 1. 

OL What is the change in x-values? What does this mean about the

ratio of rise to run? 0; This means that there is no run. 

OL What is the denominator when calculating the slope? What

does it mean for the denominator of a fraction to be zero? The 

denominator is 0. Division by zero is undefined. So, the slope is 

undefined. 

BL Generate another point that lies on this vertical line. Sample

answer: (1, 6) 

BL What must be true about every point that lies on this vertical line?

Sample answer: The x-coordinate must be 1. 

Go Online 

• Find additional teaching notes and Talk About It! questions to promote 

mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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Foundational for 8.EE.B.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Income 

Objective 

Students will come up with their own strategy to solve an application 

problem that involves comparing income. 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them, 

4 M odel with Mathematics Students will be presented with 

a task. They will first seek to understand the task, and then 

determine possible entry points to solving it. As students come up 

with their own strategies, they may propose mathematical models 

to aid them. As they work to solve the problem, encourage them 

to evaluate their model and/or progress, and change directions, if 

necessary. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others As students respond to the Write About It! prompt, 

have them make sure their argument uses correct mathematical 

reasoning. If you choose to have them share their responses with 

others, encourage the listeners to ask clarifying questions to verify 

that the reasoning is correct. 

MPMP

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

the task, or have a volunteer read it aloud. Then allow students the time 

to mak e sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them on a 

particular strategy, encourage them to use their own strategies to solve the 

problem and to evaluate their progress along the way. They may or may 

not find that they need to change direction or try out several strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustration, or disengagement, intervene to encourage 

them to think of alternate approaches to the problem. Some sample 

questions are shown. 

• How can you determine the rate shown in the graph? 

• How can you use the values in the table to find the rate for Jane? 

• What representation might make it easiest for you to compare the rates? 

Write About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

Interactive Presentation 

Apply, Income 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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3 REFLECT AND PRACTICE Foundational for 8.EE.B.6 

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Exit Ticket 

Refer to the Exit Ticket slide. A ride at an amusement park rises 8 feet for 

every horizontal change of 2 feet. What is the slope of the ride? Describe 

how you found it. 4; Sample answer: Slope is the ratio of rise to run. The 

rise is 8 feet and the run is 2 feet. Simplify the ratio 8 to 2, which is 4. 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, BL 

THEN assign: 

• Practice, Exercises 7–12 

• Extension: Slope of Perpendicular Lines 

• Slope 

IF students score 66–89% on the Checks. OL 

THEN assign: 

• Practice, Exercises 1–6, 8, 9, 11 

• Extension: Slope of Perpendicular Lines 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1–5 

• Ratios and Unit Rates 

IF students score 65% or below on the Checks. AL 

THEN assign: 

• Remediation: Review Resources 

• Take Another Look 

• Ratios and Unit Rates 
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Foundational for 8.EE.B.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive Student 

Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, 

as well as additional exercises. 

AL Practice Form B
OL Practice Form A
BL Practice Form C

Suggested Assignments 

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T opic Exercises 

1 find the positive slope of a line from a graph 1 

1 find the negative slope of a line from a graph 2 

1 find the slope of a line from a table 3 

1 find the slope of a line from two points on the line, by

using the slope formula 

4 

1 find the slope of a horizontal line by using the slope

formulas 

5 

1 show the slope of a vertical line is undefined by using

the slope formula 

6 

2 extend concepts learned in class to apply them in new

contexts 

7 

3 solve application problems involving slope of a line 8 

3 higher-order and critical thinking skills 9–12 

Common Misconception 

Some students may incorrectly calculate the slope because they either 

find the ratio of the change in x-values to the change in y-values, or 

because they do not consistently subtract the coordinates in the same 

order . In Exercise 4, students may incorrectly calculate the slope as 1 

by finding 6 – 5 first and then finding 3 – 2 before writing the ratio. 

Remind them that if they subtract the first y-coordinate from the 

second y-coordinate to find the rise, then they should subtract the first 

x-coordinate from the second x-coordinate (not the second from the first) 

in order to find the run. 
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3 REFLECT AND PRACTICE Foundational for 8.EE.B.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teaching the Mathematical Practices 

3 Construct Viable Arguments and Critique the Reasoning of 

Ot hers In Exercise 11, students will find the mistake in the 

problem and correct it. Encourage students to determine the 

error and explain how they could fix it. 

7 Look For and Make Use of Structure In Exercise 12, students 

will explain how they can tell a line will be horizontal or vertical 

by looking at ordered pairs. Encourage students to use the similar 

structure in ordered pairs and their corresponding slope to 

support their answer. 

MPMP

Collaborative Practice 

Have students work in pairs or small groups to complete the following 

e xercises. 

Interview a student. 

Use with Exercise 8 Have pairs of students interview each other as 

they complete this application problem. Students take turns being the 

interviewer and interviewee. Interview questions should include asking 

the interviewee to think aloud through their solution process. An example 

of a good interview question for Exercise 8 might be, “How is the rate of 

change represented for each person?” 

Listen and ask clarifying questions. 

Use with Exercises 9–10 Have students work in pairs. Have students 

individually read Exercise 9 and formulate their strategy to solve the 

problem. Assign one student as the coach. The other student should talk 

through their strategy, while the coach listens, asks clarifying questions, 

and offers encouragement and/or redirection. Have students switch roles 

to complete Exercise 10. 
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Lesson 8-3 

Similar Triangles and Slope 
8.EE.B.6 

LESSON GOAL 

Students will relate the slope of a line to similar triangles. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Right Triangles and Slope 

Learn: Similar Triangles 

Learn: Similar Triangles and Slope 

Example 1: Compare Slopes of Similar Triangles 

Example 2: Verify Slopes Using Slope Triangles 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress of the Checks after each example 

to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Take Another Look ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 48 of the Language Development 

Handbook to help your students build 

mathematical language related to similar 

triangles and slope. 

ELL You can use the tips and suggestions on 

page T48 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 
45 min 1 day 

Focus 
Doma n:i  Expressions and Equations 

Major Cluster(s): In this lesson, students address the major cluster 

8.E E.B by relating the slope of a line to similar triangles. 

Standards for Mathemat cali  Content: 8.E E.B.6 

Standards for Mathemat cali  Pract ce:i  MP 2, MP3, MP5, MP6, 

MP7, MP8 

Coherence 

Vert cali  Al gnmenti  

Previous

Students found the slope of a line from a graph, table, and using the formula. 

Foundat onali  for 8.EE.B.6 

Now

Students relate the slope of a line to similar triangles. 

8.EE.B.6 

Next

Students will derive the equation y = mx from graphs, tables, and verbal 

descriptions of proportional relationships. 

8.EE.B.6 

Rigor 

The Three P llarsi  of R gori  

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Br dgei  In this lesson, students continue to develop 

their understanding of slope. They learn that right triangles with 

hypotenuses on the same nonvertical line, or slope triangles, are 

similar. Since the ratio of the rise to the run for each triangle is the 

same, the slope is the same between any two points on the line. 

Mathematical Background 
Figures with the same shape but not necessarily the same size are called 

similar figures. The angles and sides in the same relative positions of similar 

figures are called corresponding parts. One specific type of similar triangles 

is slope triangles. Slope triangles have hypotenuses that fall on the same 

line. Since these triangles are similar, each of them can be used to calculate 

the slope on which they lie. To calculate the slope of any line using slope 

triangles, find the ratio of the vertical side of one of the triangles to the 

horizontal side of that triangle, resulting in the ratio of rise to run. 
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1 LAUNCH 8.EE.B.6 

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Learn? 

Warm Up 

Prerequisite Skills 

The Warm-Up exercises address the following prerequisite skills for this 

lesson: 

• understanding proportional relationships (Exercises 1–4) 

• graphing on the coordinate plane (Exercise 5) 

1–5. See Warm Up slide online for correct answers. 

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about the slope of a wheelchair ramp. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer read 

aloud How can I meet this standard? and How can I use these practices?, 

and connect these to the standard. 

What Vocabulary Will You Learn? 
Use the following questions to engage students and facilitate a class 

discussion. 

Ask: 

• In everyday life, what does it mean if you correspond with someone? 

What does it mean if two items or objects correspond to each 

other? Sample answer: If you correspond with someone, it means to 

communicate with them somehow. Items or objects that correspond to 

each other mean that they are related in some way, or have something 

in common. 

• In everyday life, what does it mean for two objects to be similar? 

Sample answer: If two objects are similar, it means they are alike or 

resemble one another in some way. 

• Picture a right triangle with the right angle at the bottom left. What part 

of a right triangle has a slope that is neither zero nor undefined? The 

longest side has a slope that is neither zero nor undefined. 
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2 EXPLORE AND DEVELOP 8.EE.B.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Right T riangles and Slope 

Objective 

Students will use Web Sketchpad to explore why the slope of a line is the 

same between any two points on the line. 

Ideas for Use 

Recommended Use Pr esent the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the Talk 

About It! questions. Monitor student progress during the activity. Upon 

completion of the Explore activity, have student volunteers share their 

responses to the Inquiry Question. 

What if my students don’t have dev ces?i  You may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of Activity 

Students will be presented with a right triangle representing a pattern 

for a skateboard ramp . Throughout this Explore, students will extend the 

right triangle pattern to ramps of larger sizes with the same slope. They 

will compare the side lengths of the triangles to verify that the slopes of 

the extended ramps are equal to the original slope. 

Inquiry Question 

How does the slope compare between any two pairs of points on a line? 

Sample answer: The slope is the same between any two pairs of points 

on a line. Even though the values for the rise and the run change, the 

ratio between them remains the same. 

Go Online to find additional teaching notes and sample answers 

for the T alk About It! questions. Sample responses for the Talk About It! 

questions on Slide 4 are shown. 

Talk About It! 
SLIDE 4 

Mathemat cali  D scoursei  

Press Show Slope to see the slope of line AB. How does the slope 
_ 1 _ compare to the slope you found? Sample answer: Since 0.5 and are 
2 

equivalent, the slope is the same as the one found. 

As you drag point B, what happens to the slope? How does this compare 
_ 1 _ to your earlier prediction? The slope is always 0.5 or . See students’ 
2 

responses. 

(continued on next page) 

Interactive Presentation 

Explore, Slide 1 of 7 

Explore, Slide 4 of 7 

WEB SKETCHPAD 

Throughout the Explore, students use Web Sketchpad to explore 

why the slope of a line is the same between any two points on 

the line. 
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2 EXPLORE AND DEVELOP 8.EE.B.6 

Interactive Presentation 

Explore, Slide 5 of 7 

TYPE

On Slide 7, students respond to the Inquiry Question and view a 

a sample answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Right T riangles and Slope 

(continued)

Teaching the Mathematical Practices 

5 Use Appropriate Tools Strategically S tudents will use Web 

Sketchpad to explore and examine how the slope is affected 

when the side lengths of the ramp change. 

8 Look For and Express Regularity in Repeated Reasoning 

Encourage students to use the sketch to discover a pattern among 

the slopes as a constant ratio for any pair of side lengths. 

MPMP

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. A sample response for the Talk About It! 

question on Slide 5 is shown. 

Talk About It! 
SLIDE 5 

Mathemat cali  D scoursei  

Without using the sketch, how can you verify that the slopes of the ramps 

you found are all the same, 0.5? Sample answer: I can find the ratio 
r _ i _ se _ of for each of the three right triangles (ramps). Since the ratios all run 

_ 1 _ simplify to , the slopes are all the same. 
2 
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8.EE.B.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Similar T riangles 

Objective 

Students will understand the relationship between corresponding angles 

and sides of similar figures. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively A s students discuss the 

Talk About It! question on Slide 2, encourage them to make sense of 

the relationship between the side lengths of the similar triangles. 

MPMP

Teaching Notes 
SLIDE 1 

Students will learn that similar figures have the same shape but 

not necessarily the same size. When two figures are similar, their 

corresponding angles are congruent and their corresponding sides 

are proportional. Have students select the Words, Symbols, and 

Model flashcards to learn how similar triangles can be represented 

in multiple ways. Have students study the diagram on the back of the 

Model flashcard. The tic marks indicate the pairs of congruent angles. 

Ask students how they can use the side lengths to verify that the 

corresponding sides are proportional. 

Talk About It! 
SLIDE 2 

Mathemat cali  D scoursei  

The two triangles shown are similar. How do the side lengths of the 

smaller triangle compare to the side lengths of the larger triangle? 

Sample answer: The sides of the smaller triangle are half the length of the 

corresponding sides of the larger triangle, which means that the ratios of 

_ 1 _ the corresponding sides are the same, . 
2 

DIFFERENTIATE 

Reteaching Activity AL 

If any of your students are having difficulty understanding that the 

side lengths of similar figures are proportional, have them work with 

a partner to recreate the two triangles presented in the Learn by 

drawing them on graph paper. Then have students find the following 

ratios. Have them describe what they notice, and what this means. 

The ratios of corresponding side lengths are equivalent. This means 

the side lengths are proportional. 

_ AB _ 4 _ 1 
=

XY 8 2 

_ BC _ 3 _ 1 
=

YZ 6 2 

_ AC _ 5 _ 1 
=

XZ 10 2 

Interactive Presentation 

Learn, Similar Triangles, Slide 1 of 2 

FLASHCARDS 

On Slide 1, students use Flashcards to 

view multiple representations of similar 

triangles. 
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2 EXPLORE AND DEVELOP 8.EE.B.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Similar T riangles and Slope 

Objective 

Students will understand the relationship between the slopes of similar 

slope triangles and the slope of the line. 

Teaching the Mathematical Practices 

3 Construct Viable Arguments and Critique the Reasoning of 

Ot hers As students discuss the Talk About It! questions on Slide 2, 

students should be able to construct a plausible argument, with a 

supportive drawing, that illustrates why the slope of a line is the 

same no matter which slope triangle is used. 

6 Attend to Precision As students discuss the Talk About It! 

questions on Slide 2, encourage students to use clear and precise 

mathematical language, such as ratio, rise, run, slope, and similar, 

to demonstrate their understanding of how slope triangles can be 

used to find the slope of a line. 

MPMP

Teaching Notes 
SLIDE 1 

Students will learn that slope triangles are right triangles that fall on the 

same line when a line is graphed on the coordinate plane. The vertical 

and horizontal sides of slope triangles are equal to the rise and run of 

the line. Slope triangles are similar, so their corresponding sides are 

proportional. 

Talk About It! 
SLIDE 2 

Mathemat cali  D scoursei  

How you can use the slope triangles to find the slope of the line? Sample 

answer: The ratio of the rise to the run of each slope triangle is the same as 

_ A _ C _ _ 6 _ _ 2 _ the slope of the line. Using triangle ABC, the slope of the line is or = . 
BC 3 1 

_ B _ E _ _ 4 _ 2 __ Using triangle BDE, the slope of the line is or = . 
DE 2 1 

Is the slope of the line the same no matter which slope triangles are 

used? Explain. Draw other slope triangles to support your explanation. 

yes; Sample answer: All slope triangles that can be drawn on the line are 

similar. So, the ratios of the rise to the run are equal, which means the 

slopes are equal. See students’ drawings. 

(continued on next page) 
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8.EE.B.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Similar T riangles and Slope 

(continued)

Teaching Notes 
SLIDE 3 

Have students select the Words, Graph, and Example flashcards to see 

the relationship between the rise and run of slope triangles and the slope 

of a line expressed in these multiple representations. You may wish to 

have students choose another pair of different slope triangles for this 

line, and have them determine the ratio of the rise to the run for each 

slope triangle. They should notice that the ratio is always equivalent to 

the slope of the line, no matter which slope triangles they use. 

Go Online Have students watch the video on Slide 4. The video 

illustrates similar triangles and slope. 

SLIDE 4 

After watching the video, you may wish to have students create their own 

graph of two slope triangles that correspond to a line. Have them create 

their own argument for why their graph supports the fact that the slope is 

the same between any two points on a nonvertical line. 

Interactive Presentation 

Learn, Similar Triangles and Slope, Slide 3 of 4 

FLASHCARDS

On Slide 3, students use Flashcards to 

view multiple representations of slope 

triangles. 

WATCH

On Slide 4, students watch a video to 

learn why the slope is the same between 

any two points on a non-vertical line. 
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2 EXPLORE AND DEVELOP 8.EE.B.6 

Interactive Presentation 

Example 1, Compare Slopes of Similar Triangles, Slide 3 of 5 

TYPE

On Slide 2, students determine the slope 

of segment AC. a

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Compare Slopes of Similar 
Triangles 

Objective 

Students will use similar slope triangles that correspond to the same line, 

to compare their slopes. 

Teaching the Mathematical Practices 

6 Attend to Precision A s students discuss the Talk About It! 

questions on Slide 4, encourage them to use clear and precise 

mathematical language, such as corresponding sides, 

proportional, and equivalent ratios, to explain how the properties 

of similar triangles can be used to demonstrate that the slope 

between any two pairs of points on a line is the same. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

_ A _ B _ 
AL What does represent? the ratio of the rise to the run for triangle 

BC 
ABC 

AL What is the rise of slope triangle ABC? What is the run? 3; 2

OL A classmate wrote the slope of segment AC as 1.5. Explain why

it may be more helpful to write the slope as a fraction. Sample 

answer: It is easier to see the rise and the run as separate 

quantities when the slope is written as a fraction. 

BL Triangle ABC sits on top of the line. Can you have a slope triangle

that sits below the line? What would be the third coordinate of a 

slope triangle that sits below the line, and has the same size as 

triangle ABC? (4, 3) 

SLIDE 3 

AL How can you identify the rise? Sample answer: Find the change in

y-values from point C to point D. 

OL How do you expect the slopes of the segments AC and CE to be

related? Explain. Sample answer: The slopes should be equal, 

because the triangles are similar and they fall on the same line. 

BL Suppose that to move from point A to point C is defined as 1 jump.

How many of these jumps are needed to move from point C to 

point E? How is this represented in the rise to run ratios for each 

slope triangle? 2 jumps; Sample answer: Before the ratios are 

6 __ _ 3 _ simplified, the ratio has a rise twice that of the ratio , and a run 
4 2 

3 __ twice that of the ratio . 
2 

Go Online 

• Find additional teaching notes and the Talk About It! questions to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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8.EE.B.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Verify Slopes Using Slope 
Triangles 

Objective 

Students will graph slope triangles on the coordinate plane to show that 

the slope of a line is the same between any two points on a line. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively S tudents should make 

sense of the relationship between the ratio of the rise to the run 

for each slope triangle, and the slope of the line segment, which 

corresponds to the pitch of the roof. 

6 Attend to Precision As students discuss the Talk About It! 

question, encourage them to use clear and precise mathematical 

language to explain why the slopes of the segments are the same. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL How can you calculate the run from T to U? Sample answer: Count

the number of horizontal units from T to U. 

OL In construction terms, a roof with a rise of 3 inches and a run of 12
_ 3 _ inches is called a roof. The pitches of most roofs are left with the 
12 

units in inches, and not always simplified. What would the pitch of 

this roof be called, using this same terminology? 
_ 6 _ a roof 
12 

_ 4 _ _ 9 _ 
BL Most roofs have a pitch between and . Roofs with a pitch

12 12 
_ 9 _ exceeding are considered steep slope roofs. Is this roof a steep 
12 

_ 9 _ slope roof? Explain. no; Sample answer: A roof would have a 
12 

3 __ _ 1 _ 3 __ slope of , and is less than . 
4 2 4 

SLIDE 3 

AL How can you calculate the rise from S to R? Sample answer: Count

the number of vertical units from S to R. 

OL Describe how to draw another slope triangle you could use to

verify the slope. Sample answer: Draw a triangle that represents 

the rise and run to go from point U to point S. 

_ 2 _ 
BL In construction, the minimum pitch a roof can have is a pitch

12 
_ 2 _ roof. Describe the slope of a roof that has a pitch of . Sample 
12 

_ 1 _ answer: The slope of the roof is . 
6 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 2, Verify Slopes Using Triangles, Slide 3 of 5 

TYPE

On Slide 2, students determine the pitch 

a of the roof. On Slide 3, students 

determine the slope. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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3 REFLECT AND PRACTICE 8.EE.B.6 

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Exit Ticket 

Refer to the Exit Ticket slide. What should the horizontal length of a ramp 

be for a set of stairs that have a height of 4 feet? Write a mathematical 

argument that can be used to defend your solution. 48 feet; Sample 

answer: Write equivalent fractions using the given information that the 

_ 1 _ i _ n _ . _ 4 __ 8 _ in _ height will be 4 feet, = . Solve for the unknown. Because 
12 in. x in.

1 multiplied by 48 yields 48, multiply 12 by 48 to obtain 576. The length of 

the ramp should be 576 inches, or 48 feet. 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, BL 

THEN assign: 

• Practice, Exercises 3–7 odd, 8–11 

• Slope, Similar Figures 

IF students score 66–89% on the Checks, OL 

THEN assign: 

• Practice, Exercises 1–4, 7–11 odd 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1 and 2 

• Proportions 

IF students score 65% or below on the Checks, AL 

THEN assign: 

• Remediation: Review Resources 

• Take Another Look 

• Proportions 
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8.EE.B.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive Student 

Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, 

as well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Assignments 

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T opic Exercises 

1 use similar slope triangles that correspond to the same

line, to compare their slopes 

1 

1 graph slope triangles on the coordinate plane to show

that the slope of a line is the same between any two 

points on a line 

2 

2 extend concepts learned in class to apply them in new

contexts 

3–7 

3 higher-order and critical thinking skills 8–11 
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3 REFLECT AND PRACTICE 8.EE.B.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teaching the Mathematical Practices 

6 Attend to Precision In E xercise 8, students will explain how 
r _ i _ se _ slope triangles, corresponding sides, ratios and are related. run 

Encourage students to be precise in their explanations. 

3 Construct Viable Arguments and Critique the Reasoning of 

Others In Exercise 9, students will find the mistake in the 

problem and correct it. Encourage students to determine the 

error and explain how they could correct the student’s thinking. 

7 Look For and Make Use of Structure In Exercise 11, students 

will determine if the placement of the slope triangles matter 

when finding the slope of a line. Encourage students to use the 

structure of the triangles to support their explanation. 

MPMP

Collaborative Practice 

Have students work in pairs or small groups to complete the following 

e xercises. 

Solve the problem another way. 

Use with Exercises 6–7 Have students work in groups of 3–4. After 

completing Exercise 6, have one student from each group rotate to form 

a different group of students. Each student should share the solution 

method they previously used to solve the problem. Have students 

compare and contrast the different methods for solving the problem, and 

determine if each method is a viable solution. If the solutions were the 

same, have them brainstorm another way to solve the problem. Have one 

group present two viable solution methods to the class, and explain why 

each method is a correct method. Repeat this process for Exercise 7. 

Create your own higher-order thinking problem. 

Use with Exercises 8–11 After completing the higher-order thinking 

problems, have students write their own higher-order thinking problem 

that involves the concepts from this lesson. Have them trade their 

problems with a partner and solve them. Then have them check each 

other’s work, and discuss and resolve any differences. 
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Lesson 8-4 

Direct Variation 

8.EE.B.6 

LESSON GOAL 

Students will derive the equation y = mx from graphs, tables, and 

verbal descriptions of proportional relationships. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Derive the Equation y = mx 

Learn: Direct Variation 

Example 1: Write Direct Variation Equations from Graphs 

Example 2: Write Direct Variation Equations from Words 

Example 3: Write Direct Variation Equations from Tables 

Apply: Animal Care 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress of the Checks after each example 

to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Take Another Look ● 

Extension: Solve Direct and Inverse 
● ● 

Variation Problems 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 49 of the Language Development 

Handbook to help your students build 

mathematical language related to direct 

variation. 

ELL You can use the tips and suggestions on 

page T49 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 1 day 
45 min 2 days 

Focus 
Doma n:i  Expressions and Equations 

Major Cluster(s): In this lesson, students address the major cluster 

8.E E.B by deriving equations of the form y = mx from graphs, tables, and 

verbal descriptions of proportional relationships. 

Standards for Mathemat cali  Content: 8 .EE.B.6, Also addresses 

8.EE.B.5 

Standards for Mathemat cali  Pract ce:i  MP 1, MP2, MP3, MP4, MP5, 

MP6, MP7 

Coherence 
Vert cali  Al gnmenti  

Previous 

Students related the slope of a line to similar triangles. 

8.EE.B.6 

Now

Students derive the equation y = mx from graphs, tables, and verbal 

descriptions of proportional relationships. 

8.EE.B.6 

Next 

Students will write nonproportional linear relationships in the form 

y = mx + b. 

8.EE.B.6 

Rigor 

The Three P llarsi  of R gori  

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Br dgei  In this lesson, students draw on their 

knowledge of proportional relationships and slope to develop 

understanding of direct variations. They learn that an equation 

representing proportion relationships can be written in the form

y = mx, where m represents the slope, or the constant of variation 

(proportionality). They build fluency with writing equations in the form 

y = mx from graphs, tables, and verbal descriptions, and apply it to 

real-world problems. 

Mathematical Background 
Go Online to find the mathematical background for the topics that 

are covered in this lesson. 
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1 LAUNCH 8.EE.B.6 

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Learn? 

Warm Up 

Prerequisite Skills 

The Warm-Up exercises address the following prerequisite skills for this 

lesson: 

• graphing on the coordinate plane (Exercise 1) 

• finding unit rates (Exercise 2) 

• using the slope formula (Exercise 3) 

1–3. See Warm Up slide online for correct answers. 

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about the number of hours a koala 

sleeps, as a unit rate. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer read 

aloud How can I meet this standard? and How can I use these practices?, 

and connect these to the standards. 

What Vocabulary Will You Learn? 
Use the following questions to engage students and facilitate a class 

discussion. 

Ask: 

• In mathematics, what is a constant? What does it mean for two 

quantities to be proportional? Sample answer: A constant is a number. 

When two quantities are proportional, they have a constant ratio. 

• In mathematics, what is another term that is similar to variation? What 

does it mean for something to vary? Sample answer: variable; To vary 

means to change. 

• If you communicate directly with someone, what does that mean? If 

you travel directly from one location to another, what does that mean? 

Sample answer: Communicating directly with someone means to talk 

to them yourself, not through another person. Traveling directly from 

one location to another means to travel the shortest distance between 

those two locations. 
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2 EXPLORE AND DEVELOP 8.EE.B.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Derive the Equation y = mx 

Objective 

Students will explore how to use the slope formula to derive the equation 

y = mx. 

Ideas for Use 

Recommended Use Pr esent the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the Talk 

About It! questions. Monitor student progress during the activity. Upon 

completion of the Explore activity, have student volunteers share their 

responses to the Inquiry Question. 

What if my students don’t have dev ces?i  You may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of Activity 

Students will be presented with a table of values representing the 

amount of money raised for a Bik e-a-Thon. Students will find the unit rate 

and the slope for the situation and then write an equation that represents 

the situation. 

Inquiry Question 

How can you use the slope formula to derive the equation of a 

proportional linear relationship ? Sample answer: Use the coordinates 

of the points (0, 0) and (x, y) in the slope formula and simplify to get the 

equation y = mx, where m represents the slope. 

Go Online to find additional teaching notes and sample answers 

for the T alk About It! questions. Sample responses for the Talk About It! 

questions on Slide 2 are shown. 

Talk About It! 
SLIDE 2 

Mathemat cali  D scoursei  

How do you know the relationship is proportional? Sample answer: The 

graph is a straight line through the origin. 

What is the unit rate? $10 per hour 

1 _ 0 _ What is the slope of the line? or 10 1 

(continued on next page) 

Interactive Presentation 

Explore, Slide 1 of 6 

Explore, Slide 2 of 6 

eTOOL

On Slide 2, students use the Coordinate Graphing eTool to graph 

the relationship on the coordinate plane. 
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2 EXPLORE AND DEVELOP 8.EE.B.6 

Interactive Presentation 

Explore, Slide 4 of 6 

TYPE

On Slide 6, students respond to the Inquiry Question and view a 

a sample answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Derive the Equation y = mx 
(continued)

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively S tudents should make 

sense of the coordinates graphed in order to help derive the 

slope formula by reasoning about the points (0, 0) and any point 

on the graph (x, y). 

5 Use Appropriate Tools Strategically Students will use the 

coordinate graphing eTool to graph the relationship given in the 

activity on the coordinate plane. 

MPMP

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. A sample response for the Talk About It! 

question on Slide 4 is shown. 

Talk About It! 
SLIDE 4 

Mathemat cali  D scoursei  

How can you use the properties of operations to solve this equation for y? 

Record each step as you transform this equation. See students’ work. 
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8.EE.B.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Direct Variation 

Objective 

Students will understand that a direct variation is a proportional 

relationship, and how to derive the direct variation equation, y = mx.

Teaching Notes 
SLIDE 1 

When the ratio of two variable quantities is constant, a proportional linear 

relationship exists. Students have previously learned that the unit rate 

of a proportional relationship is also known as its slope. Point out that it 

is also known as the constant of proportionality. Be sure that students 

understand that a proportional relationship is also known as a direct 

variation, and the equation of a direct variation is in the general form 

y = mx, where m is the slope. Have students select the Words, Symbols,

Example, and Graph flashcards to learn about the multiple ways in which

a direct variation can be represented. 

(continued on ne xt page) 

DIFFERENTIATE 

Enrichment Activity BL 

If students need more of a challenge, use the following activity. 

Give students a constant of variation, such as 7, and have students 

create a table of values. Make sure to remind students that the 

graph of a proportional linear relationship passes through the origin. 

Encourage students to add as many values to their table as possible. 

Sample table shown. 

x y 

0 0 

1 7 

2 14 

3 2 1 

4 28 

Interactive Presentation 

Learn, Direct Variation, Slide 1 of 2 

FLASHCARDS 

On Slide 1, students use Flashcards to 

view multiple representations of direct 

variation. 
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2 EXPLORE AND DEVELOP 8.EE.B.6 

Interactive Presentation 

Learn, Direct Variation, Slide 2 of 2 

TYPE

On Slide 2, students determine the direct 

a variation equation. 

CLICK

On Slide 2, students move through the 

steps to derive the equation. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Direct Variation (continued) 

Teaching Notes 
SLIDE 2 

Have students walk through the steps to learn how the slope formula and 

two points on a line can be used to derive the direct variation equation, 

y = mx.
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8.EE.B.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Write Direct Variation 
Equations from Graphs 

Objective 

Students will write direct variation equations from graphs and interpret 

the constant of variation. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively Encour age students to 

identify the important information given in the graph in order to 

decontextualize the relationship by representing it symbolically 

with a direct variation equation. 

As students discuss the Talk About It! question on Slide 5, 

encourage them to make sense of the meanings of each of 

these terms and to be able to explain why they can use them 

interchangeably in the context of this problem. 

6 Attend to Precision Students should be able to use the precise 

mathematical terminology, such as direct variation, constant of 

variation, slope, and unit rate, as they navigate through the steps 

to write the direct variation equation. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL Is this relationship linear? Is it proportional? Explain. Y es, the 

relationship is linear because the graph is a straight line. The 

relationship is proportional, because it is a straight line that passes 

through the origin. 

OL What point on the graph illustrates the slope? Explain. (1, 10);

Sample answer: Since the relationship is proportional, the point 

(1, r) on a proportional graph represents the unit rate r, which is 

also the slope. So, the slope is 10. 

BL Describe another way you can find the slope. Sample answer: I
can use the slope formula to find the slope between the two points 

(1, 10) and (2, 20). 

SLIDE 3 

AL What is the form of a direct variation equation? What does m stand

for? y = mx, where m represents the slope 

OL Why is it useful to write the direct variation equation? Sample

answer: I can use the equation to find the value of y for any value 

of x. 

BL What is another way you can write the equation y = 10 ?x
y __ Sample answer: x = 
10 

(continued on next page) 

Interactive Presentation 

Example 1, Write Direct Variation Equations from Graphs, Slide 2 of 6 

TYPE

On Slide 2, students determine the slope. 

a

CLICK

On Slide 3, students select the slider to 

view the direct variation equation. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 8.EE.B.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Write Direct Variation 
Equations from Graphs (continued) 

Questions for Mathematical Discourse 

SLIDE 4 

AL In a direct variation, what is the slope equivalent to? Sample 

answer: the unit rate, the constant of variation, and the constant of 

proportionality 

OL Is it easier for you to think of the cost per session as the unit 

rate, the constant of variation, the slope, or the constant of 

proportionality? Explain. Sample answer: I prefer to think of the 

cost per session as the unit rate, although in a direct variation, 

these terms are all equivalent. 

BL How much will it cost to purchase 19 sessions? $190 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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8.EE.B.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Write Direct Variation 
Equations from Words 

Objective 

Students will write a direct variation equation from a verbal description 

and interpret the constant of variation. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively Enco urage students to 

identify the important information given in the verbal description 

in order to decontextualize the relationship by representing it 

symbolically with a direct variation equation. 

6 Attend to Precision Students should be able to use the precise 

mathematical terminology, such as direct variation, constant of 

variation, slope, and unit rate, as they navigate through the steps 

to write the direct variation equation. 

7 Look For and Make Use of Structure As students discuss the 

Talk About It! question on slide 5, encourage them to use the structure 

of the equation in order to know which variable to substitute with the 

given quantity to find the cost of 7 pounds of peanuts. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What do you need to find? I need to find the unit rate, or how

much one pound of peanuts costs. 

OL Why is finding the unit rate helpful? Sample answer: In order to
write the direct variation equation, I need to find the value of m. 

In a direct variation relationship, m is the slope, which is also the 

unit rate. 

BL How would the unit rate change if 3 pounds of peanuts cost $6.00?

The unit rate would be $2.00 per pound instead of $2.90. 

SLIDE 3 

AL What is the form of a direct variation equation? What does m stand

for? y = mx, where m represents the slope 

OL Why is the direct variation equation y = 2.9 ,x  not y = $2.90 ?x

Sample answer: Units are not included in the equation. 

2.90 = 2.9, so the extra zero is not needed. 

BL How would the equation change if 3 pounds of peanuts cost

$6.00? The equation would change from y = 2.9x to y = 2 .x  

(continued on next page) 

Interactive Presentation 

Example 2, Write Direct Variation Equations from Words, Slide 2 of 6 

TYPE

On Slide 2, students determine the unit 

a rate. 

TYPE

On Slide 3, students write the direct 

a variation equation. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 8.EE.B.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Write Direct Variation 
Equations from Words (continued) 

Questions for Mathematical Discourse 

SLIDE 4 

AL What other term, besides unit rate, can be used instead of constant 

of variation? slope 

OL Would the constant of variation change if the price for two pounds 

of peanuts changed? Explain. yes; Sample answer: the constant 

of variation would change if the price of two pounds of peanuts 

changed. If the price of two pounds of peanuts changed, I would 

need to recalculate the unit rate before writing the equation. 

BL With the constant of variation being 2.9, how many pounds of 

peanuts can you buy with $34.80? 12 pounds 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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8.EE.B.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Write Direct Variation 
Equations from Tables 

Objective 

Students will write a direct variation equation from a table and interpret 

the constant of variation. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively Enc ourage students to 

identify the important information given in the table in order to 

decontextualize the relationship by representing it symbolically 

with a direct variation equation. 

6 Attend to Precision Students should be able to use the precise 

mathematical terminology, such as direct variation, constant of 

variation, slope, and unit rate, as they navigate through the steps 

to write the direct variation equation. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What two points were used to find the slope? (2, 4) and (4, 8) 

OL Can you use any two points from the table? Explain. Sample 

answer: Since the relationship is a direct variation, it will have a 

constant slope, no matter which two points are used. 

BL What would be the next two rows in the table, written as ordered 

pairs? (10, 20) and (12, 24) 

SLIDE 3 

AL What other terms can be used instead of slope? Sample answers: 

constant of variation or unit rate 

OL Describe this equation using words within the context of the 

problem. Sample answer: This equation can be used to find the 

number of cups of flour y that are needed for a certain number of 

cups of oats x. 

BL How can you use this equation to find the number of cups of flour 

that are needed if you plan to use 16 cups of oats? Sample answer: 

Find 2(16), which is 32. So, 32 cups of flour are needed. 

(continued on next page) 

In teractive Presentation 

Example 3, Write Direct Variation Equations from Tables, Slide 2 of 5 

TYPE 

On Slide 2, students determine the 

simplified slope. a 

TYPE 

On Slide 3, students write the direct 

a variation equation. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 8.EE.B.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Write Direct Variation 
Equations from Tables (continued) 

Questions for Mathematical Discourse 
SLIDE 4 

AL What is the constant of variation? 2 

OL What other terms can you use for this example, besides the 

constant of variation? Sample answer: unit rate, slope, or constant 

of proportionality 

BL How many cups of oats will you need if you plan to use 22 cups of 

flour? 11 cups 

Go Online 

• Find additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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8.EE.B.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Animal Care 

Objective 

Students will come up with their own strategy to solve an application 

problem involving heart rates. 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them, 

4 M odel with Mathematics Students will be presented with 

a task. They will first seek to understand the task, and then 

determine possible entry points to solving it. As students come up 

with their own strategies, they may propose mathematical models 

to aid them. As they work to solve the problem, encourage them 

to evaluate their model and/or progress, and change directions, if 

necessary. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others As students respond to the Write About It! prompt, 

have them make sure their argument uses correct mathematical 

reasoning. If you choose to have them share their responses with 

others, encourage the listeners to ask clarifying questions to verify 

that the reasoning is correct. 

MPMP

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

the task, or have a volunteer read it aloud. Then allow students the time 

to mak e sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them 

on a particular strategy, encourage them to use their own strategies to 

solve the problem and to evaluate their progress along the way. They 

may or may not find that they need to change direction or try out several 

strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustration, or disengagement, intervene to encourage 

them to think of alternate approaches to the problem. Some sample 

questions are shown. 

• Why might it help to determine how many times a cat’s heart beats 

in 1 minute? 

• What representation(s) could you use to help write the equation? 

• How can you use the equation to determine the number of heartbeats 

in 5 minutes? 

Write About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

Interactive Presentation 

Apply, Animal Care 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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3 REFLECT AND PRACTICE 8.EE.B.6 

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Foldables 

Have students update their Foldables based on what they learned in this 

lesson. For this lesson, students can write about direct variation. You may 

wish to have students share their Foldables with a partner to compare the 

information they recorded, discussing and resolving any differences. 

Essential Question Follow-Up 

How are linear relationships related to proportional relationships? 

In this lesson, students learned how to write direct variation equations, 

identify the constant of variation, and interpret it in the conte xt of a 

problem. Encourage them to discuss with a partner how direct variation 

equations represent proportional relationships and unit rates. For 

example, they may state that equations that represent direct variations 

and proportional relationships are the same, and the constant of variation 

is the same as the unit rate. 

Exit Ticket 

Refer to the Exit Ticket slide. Suppose the number of hours a koala sleeps 

is the unit rate. Write an equation that models the relationship between 

the total number of hours y a koala spends asleep for any number of 

days, x. Use 18 as the unit rate. How many hours can you expect a koala 

to sleep over an 8-day period? y = 18 ;x  144 hours 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, BL 

THEN assign: 

• Practice, Exercises 1–7 odd, 8–11 

• Extension: Solve Direct and Inverse Variation Problems 

• Direct and Inverse Variation 

IF students score 66–89% on the Checks, OL 

THEN assign: 

• Practice, Exercises 1–5, 6, 10, 11 

• Extension: Solve Direct and Inverse Variation Problems 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1–3 

• Proportional Relationships, Slope 

IF students score 65% or below on the Checks, AL 

THEN assign: 

• Remediation: Review Resources 

• Take Another Look 

• Proportional Relationships, Slope 
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8.EE.B.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive Student 

Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B
OL Practice Form A
BL Practice Form C

Suggested Assignments 

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T opic Exercises 

2 write a direct variation equation from a graph and

interpret the constant of variation 

1, 2 

2 write a direct variation equation from a verbal

description and interpret the constant of variation 

3, 4 

2 write a direct variation equation from a table and

interpret the constant of variation 

5 

3 solve application problems involving direct variation 6, 7 

3 higher-order and critical thinking skills 8–11 

Common Misconception 

Some students may incorrectly write a direct variation equation. Remind 

students that direct variation equations have the form y = mx. Encourage 

students to check that the equations they write are of this form. 
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3 REFLECT AND PRACTICE 8.EE.B.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teaching the Mathematical Practices 

3 Construct Viable Arguments and Critique the Reasoning of 

Ot hers In Exercise 10, students will find the mistake in the 

problem and correct it. Encourage students to determine the 

error and explain how they could fix it. 

MPMP

Collaborative Practice 

Have students work in pairs or small groups to complete the following 

e xercises. 

Be sure everyone understands. 

Use with Exercises 6–7 Have students work in groups of 3–4 to solve 

the problem in Exercise 6. Assign each student in the group a number. 

The entire group is responsible to ensure that every group member 

understands how to solve the problem. Group members should ask each 

other clarifying questions and check each other’s understanding. Call 

on a randomly numbered student from one group to share their group’s 

solution to the class. Repeat the process for Exercise 7. 

Clearly explain your strategy. 

Use with Exercise 8 Have students work in pairs. Give students 1–2 

minutes to individually consider the problem and formulate their strategy. 

Then ask them to clearly explain their strategy to their partner how they 

would find an ordered pair that is found on the line, without actually 

solving it. Have each student use their partner’s strategy to solve the 

problem. Have them compare and contrast strategies to determine if one 

or both strategies were viable, and discuss and resolve any differences. 
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Lesson 8-5 

Slope-Intercept Form 
8.EE.B.6 

LESSON GOAL 

Students will write equations to represent linear relationships in the 

form y = mx + b. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Derive the Equation y = mx + b 

Learn: Slope-Intercept Form of a Line 

Example 1: Identify Slope and y-Intercepts 

Example 2: Write Equations in Slope-Intercept Form 

Learn: Write Equations in Slope-Intercept Form From Graphs 

Example 3: Write Equations in Slope-Intercept Form 

Learn: Write Equations in Slope-Intercept Form From Verbal 

Descriptions 

Example 4: Write Equations in Slope-Intercept Form 

Learn: Write Equations in Slope-Intercept Form From Tables 

Example 5: Write Equations in Slope-Intercept Form 

Apply: Consumer Science 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of the Checks to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Take Another Look ● 

Extension: Write Linear Equations in 
● ● 

Point-Slope Form 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 50 of the Language Development 

Handbook to help your students build 

mathematical language related to slope- 

intercept form. 

ELL You can use the tips and suggestions on 

page T50 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 1 day 
45 min 2 days 

Focus 
Domain: Expressions and Equations 

Major Cluster(s): In this lesson, students address the major cluster 

8.E E.B by writing nonproportional linear relationships in the form 

y = mx + b. 

Standards for Mathematical Content: 8.E E.B.6 

Standards for Mathematical Practice: MP 1, MP2, MP3, MP4, 

MP5, MP7 

Coherence 

Vertical Alignment 

Previous 

Students wrote the equation y = mx from graphs, tables, and verbal 

descriptions of proportional relationships. 

8.EE.B.6 

Now

Students write the equation y = mx + b from graphs, tables, and verbal 

descriptions of nonproportional relationships. 

8.EE.B.6 

Next 

Students will graph lines in slope-intercept form, vertical lines, and horizontal 

lines. 

8.EE.B.6 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students extend their 

knowledge of slope and proportional relationships to develop 

understanding of how to represent nonproportional linear 

relationships with an equation. They come to understand that an 

equation representing a nonproportional linear relationship can be 

written in the form y = mx + b, where m represents the slope and b 

represents the y-intercept. They apply their understanding to solve 

real-world problems. 

Mathematical Background 
Go Online to find the mathematical background for the topics that 

are covered in this lesson. 
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1 LAUNCH 8.EE.B.6 

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Learn? 

Warm Up 

Prerequisite Skills 

The Warm-Up exercises address the following prerequisite skills for this 

lesson: 

• graphing on the coordinate plane (Exercise 1) 

• using the slope formula (Exercise 2) 

• identifying nonproportional linear relationships (Exercise 3) 

1–3. See Warm Up slide online for correct answers. 

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about sightseeing in Washington, D.C., 

and the cost of a tour in relation to time. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer read 

aloud How can I meet this standard? and How can I use these practices?, 

and connect these to the standard. 

What Vocabulary Will You Learn? 
Use the following questions to engage students and facilitate a class 

discussion. 

Ask: 

• The term initial means existing or occurring at the beginning. What 

do you think an initial value might be? Sample answer: An initial 

value might be the value (in a list or set of values) that occurs at the 

beginning. 

• What do you know about the slope of a line? Sample answer: The 

slope of a line measures the steepness of a line. 

• What does it mean to intercept an object? Sample answer: To intercept 

an object means to catch it, or interfere with the object continuing to its 

original destination. 

535b Module 8 • Linear Relationships and Slope

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page0782.xhtml


2 EXPLORE AND DEVELOP 8.EE.B.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Derive the Equation y = mx + b 

Objective 

Students will explore how to use the slope formula to derive the equation 

y = mx + b. 

Ideas for Use 

Recommended Use Pr esent the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the Talk 

About It! questions. Monitor student progress during the activity. Upon 

completion of the Explore activity, have student volunteers share their 

responses to the Inquiry Question. 

What if my students don’t have devices? You may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of Activity 

Students will compare the graphs of two tables of values and then 

e xplore using the slope formula to write an equation that represents the 

nonproportional graph. Encourage students to observe how they can use 

the skills that they have previously learned to complete the activity. 

Inquiry Question 

How can you use the slope formula to derive the equation of a 

nonproportional linear relationship ? Sample answer: Use the coordinates 

of any point on the line and (x, y) in the slope formula and simplify to 

get the equation y = mx + b, where m represents the slope and b 

represents the y-intercept. 

Go Online to find additional teaching notes and sample answers 

for the T alk About It! questions. A sample response for the Talk About It! 

question on Slide 3 is shown. 

Talk About It! 
SLIDE 3 

Mathematical Discourse 

How does the graph for Company B compare to the graph for Company 

A? Sample answer: The relationship for Company A is proportional. The 

relationship for Company B is nonproportional. The slope of the line for 
2 __ each company is or 2. The graph for company A crosses the y-axis at 
1 

(0, 0), whereas the graph for Company B crosses the y-axis at (0, 4). 

(continued on next page) 

Interactive Presentation 

Explore, Slide 1 of 7 

Explore, Slide 2 of 7 

eTOOL

On Slides 2 and 3, students use the Coordinate Graphing eTool to 

a graph the different relationships. 
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2 EXPLORE AND DEVELOP 8.EE.B.6 

Interactive Presentation 

Explore, Slide 4 of 7 

TYPE

On Slide 7, students respond to the Inquiry Question and view a 

a sample answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Derive the Equation y = mx + b 
(continued) 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively Enc ourage students to 

compare and contrast the lines graphed in order to help derive 

the equation for a nonproportional linear relationship. 

5 Use Appropriate Tools Strategically Students will use the 

Coordinate Graphing eTool to graph lines of proportional and 

nonproportional linear relationships. 

MPMP

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. Sample responses for the Talk About It! 

questions on Slide 6 are shown. 

Talk About It! 
SLIDE 6 

Mathematical Discourse 

How does the equation y = 2x + 4 compare to the equation you wrote? 

Sample answer: See students’ responses. 

Can you choose any point on the graph and end up with the same 

equation? Explain. yes; Sample answer: It does not matter which point 

you choose since the equation will always have the same slope and the 

point (0, 4) will always make the equation a true sentence. 

Where do you see the slope in the equation? Sample answer: The value 

for slope, 2, is found in the equation as the coefficient of x. 

At what point does the line cross the y-axis? How does the y-coordinate 

of this point relate to the equation y = 2x + 4? (0, 4); Sample answer: the 

y-coordinate of the point, 4, is found in the equation. 
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8.EE.B.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Slope-Intercept Form of a Line 

Objective 

Students will understand how to derive the slope-intercept form of a 

linear equation, y = mx + b. 

Teaching Notes 
SLIDE 1 

Point out to students that not all linear relationships are proportional. 

Proportional relationships (or direct variations) can be written in the form 

y = mx, where m is the slope, unit rate, and constant of proportionality. 

Nonproportional linear relationships can be written in slope-intercept 

form, y = mx + b, where m is the slope and b is the y-intercept. You 

may wish to ask students why a nonproportional linear relationship has a 

y-intercept that is not equal to 0. Students should note that proportional 

relationships pass through the origin, and thus have a y-intercept of 0. 

Nonproportional linear relationships will not pass through the origin, and 

thus have a y-intercept that is not equal to 0. Have students select the 

Equation and Graph flashcards to view an example of a nonproportional 

linear relationship expressed in these multiple representations. 

SLIDE 2 

In nonproportional linear relationships, the graph passes through (0, b), not 

through the origin. Have students move through the steps to see how the 

equation for a nonproportional linear relationship, y = mx + b, is derived. 

DIFFERENTIATE 

Language Developement Activity ELL 

To further students’ understanding of slope-intercept form, have them 

work with a partner to compare and contrast proportional relationships 

with nonproportional linear relationships. They should create a poster 

or graphic organizer that illustrates the similarities and differences 

between these two types of linear relationships. Have them include 

examples of each type of relationship, including the use of multiple 

representations (tables, graphs, and equations). Have them present 

their poster or graphic organizer to the class. Some sample similarities 

and differences are shown. 

• Both have graphs that are straight lines. A proportional relationship 

passes through the origin, while a nonproportional linear 

relationship does not. 

• Both have a slope, which is the constant rate of change. In a 

proportional relationship, the slope is also the unit rate, constant 

of proportionality, and constant of variation. In a nonproportional 

linear relationship, there is no constant ratio or unit rate. 

• Both relationships can be written in slope-intercept form, y = mx + b, 

where m is the slope and b is the y-intercept. A proportional 

relationship has a y-intercept of 0, and thus can be written in the form 

y = mx. A nonproportional linear relationship cannot be written in the 

form y = mx, because the y-intercept is not 0. 

Interactive Presentation 

Learn, Slope Intercept Form of a Line, Slide 2 of 2 

FLASHCARDS 

On Slide 1, students use Flashcards to see 

an example of an equation in slope- 

intercept form and its graph. 

TYPE 

On Slide 2, students derive the slope- 

a intercept form of a linear equation. 
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2 EXPLORE AND DEVELOP 8.EE.B.6 

Interactive Presentation 

Example 1, Identify Slopes and y-Intercepts, Slide 2 of 4 

TYPE

On Slide 2, students determine the slope 

a and y-intercept of the equation. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Identify Slopes and 
y-Intercepts 

Objective 

Students will identify the slope and y-intercept of a line from the equation 

in slope-intercept form. 

Teaching the Mathematical Practices 

7 Look For and Make Use of Structure Enc ourage students to 

use the structure of the slope-intercept form of a linear equation 

to identify the slope and y-intercept of the given relationship. 

As students discuss the Talk About It! question on Slide 3, 

encourage them to understand the structure of the slope- 

intercept form of a linear equation. Students should notice that the 

y-intercept, b, is added to mx. If the y-intercept is negative, this 

means that b is negative, but still added to mx. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL In slope-intercept form, which variable represents the slope? the

y-intercept? m represents the slope; b represents the y-intercept 

_ 2 _ 2 __ 
OL Why do we write y =x - 4 as y = x + ( 4)?-  Sample answer: 

3 3 
The equation needs to be written in slope-intercept form, 

y = mx + b. 

OL Is this equation proportional? Explain. no; Sample answer: All

proportional relationships pass through the origin, which means 

the y-intercept is 0. In this equation, the y-intercept is -4. 

BL Imagine the graph of this line. What are some terms you can use

to describe the graph? Sample answer: The graph crosses the 

y-axis at (0, -4). The line slopes upward from left to right. 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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8.EE.B.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Write Equations in Slope- 
Intercept Form 

Objective 

Students will write an equation in slope-intercept form given the slope 

and y-intercept. 

Teaching the Mathematical Practices 

7 Look For and Make Use of Structure Enc ourage students to 

use the structure of the slope-intercept form of a linear equation 

to accurately write the equation given the slope and y-intercept. 

MPMP

Questions for Mathematical Discourse 
SLIDE 1 

AL What do you notice about both the slope and y-intercept? They 

are both negative. 

OL Explain what the slope of -3 means, in your own words. Sample 

answer: A slope of -3 means a rise of -3 units over a run of 1 

unit. A rise that is negative means that the line slopes downward 

from left to right. 

OL Why can you rewrite the equation y = -3x + ( 4)-  as 

y = -3x - 4? Sample answer: Adding a negative number is the 

same as subtracting its opposite, so I can rewrite the equation 

in simplest form. 

BL Use the equation to name two points that would fall on this line. 

Sample answer: (0, -4) and (1, -7) 

Go Online 

• Find additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 2, Write Equations in Slope-Intercept Form, Slide 1 of 2 

TYPE 

On Slide 1, students determine the 

a equation of the line. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 8.EE.B.6 

Interactive Presentation 

Example 3, Write Equations in Slope-Intercept Form, Slide 3 of 5 

TYPE

On Slide 2 of Example 3, students 

a determine the y-intercept. On Slide 3 of 

Example 3, students determine the slope. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Write Equations in Slope-Intercept 
Form From Graphs 

Objective 

Students will learn how to write an equation in slope-intercept form given 

the graph of a nonproportional linear relationship . 

Go Online to find additional teaching notes. 

Example 3 Write Equations in Slope- 
Intercept Form 

Objective 

Students will write an equation in slope-intercept form given the graph of 

a nonproportional linear relationship . 

Teaching the Mathematical Practices 

7 Look For and Make Use of Structure Enc ourage students to 

use the structure of the graph to accurately identify the slope and 

y-intercept and form the correct equation. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL Where does the line cross the y-axis? At the point (0, 4), which

means the y-intercept is 4. 

OL Why is the x-coordinate of the y-intercept 0? The x-coordinate of

the y-intercept is 0 because the point is located on the y-axis. 

BL If the slope of this line were positive instead of negative, would

this change the y-intercept? No, if the sign of the slope only 

changed, the y-intercept would not change. 

SLIDE 3 

AL Is the slope positive or negative? Explain. negative; The line

slopes downward from left to right. 

OL How can you find the slope? Start at the y-intercept. Another

point on the line is located 1 unit down and 2 units to the right. 
_ 1 _ This means the slope is − . 
2 

BL Using the slope, what are the coordinates of the next point (with

whole-number coordinates) on the line to the right of (2, 3)? (4, 2) 

Go Online 

• Find additional teaching notes and discussion questions. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

538 Module 8 • Linear Relationships and Slope 

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page0788.xhtml


8.EE.B.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Write Equations in Slope-Intercept 

Form From Verbal Descriptions 

Objective 

Students will learn how to write equations in slope-intercept form given a 

verbal description. 

Go Online Have students watch the animation on Slide 1. The 

animation illustrates writing an equation in slope-intercept form. 

Teaching Notes 
SLIDE 1 

When an equation in slope-intercept form applies to a real-world 

situation, the slope represents the rate of change and the y-intercept 

represents the initial value. Have students watch the animation to learn 

how to write an equation in slope-intercept form given a real-world 

situation. 

Interactive Presentation 

Learn, Write Equations in Slope-Intercept Form from Verbal Descriptions 

WATCH 

Students watch an animation to learn how 

to write an equation in slope-intercept 

form given a real-world situation. 
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2 EXPLORE AND DEVELOP 8.EE.B.6 

Interactive Presentation 

Example 4, Write Equations in Slope-Intercept Form, Slide 3 of 5 

CLICK 

On Slide 3, students select the buttons to 

substitute the values for the slope and 

y-intercept. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 4 Write Equations in Slope- 
Intercept Form 

Objective 

Students will write an equation in slope-intercept form given a verbal 

description that represents a linear relationship . 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively A s students discuss the 

Talk About It! question on Slide 4, encourage them to make sense 

of how altering the cost per T-shirt would affect the equation. 

7 Look For and Make Use of Structure Encourage students to 

use the structure of the slope-intercept form of a linear equation 

to accurately write the equation given the real-world context. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL How much does it cost to print each T-shirt? $5 

AL What is the initial cost of the design? $20 

OL How do you know that the slope is 5? Sample answer: The slope is 

the rate of change, the cost per T-shirt. This value is $5. 

OL How do you know that the initial value, or y-intercept is 20? 

Sample answer: The initial value is the cost when the number of 

shirts, represented by x, is 0. This value is $20. So, the y-intercept 

is 20. 

BL If there was no initial cost to the design, and only the cost per 

T-shirt, what kind of relationship would this be? If there was no 

initial cost, and the only cost was $5 per T-shirt, this would be a 

proportional linear relationship, a direct variation. 

SLIDE 3 

AL What are the slope and y-intercept? The slope is 5 and the 

y-intercept is 20. 

OL How would you explain what the equation represents in your own 

words? Sample answer: The equation gives the total cost of buying 

printed T-shirts. For any number of T-shirts that you buy, 

the cost is $20, plus $5 per T-shirt. 

BL How much will it cost to buy 6 shirts? $50 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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8.EE.B.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Write Equations in Slope-Intercept 
Form From Tables 

Objective 

Students will learn how to write an equation in slope-intercept form given 

a table of values that represents a linear relationship . 

Go Online to find additional teaching notes. 

Example 5 Write Equations in Slope- 
Intercept Form 

Objective 

Students will write an equation in slope-intercept form to represent a 

linear relationship e xpressed in a table. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively A s students discuss 

the Talk About It! questions on Slide 5, encourage them to clearly 

interpret and explain what the slope and y-intercept represent in 

this situation. 

7 Look For and Make Use of Structure Encourage students to 

use the structure of the table to accurately identify the slope and 

y-intercept and form the correct equation. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL Why does it make sense that the slope will be negative? Sample

answer: As Amanda spends more time reading, she will have 

fewer pages to read. 

OL Why is the numerator –80 and not 80? Sample answer: The

numerator represents the change in y. Since the y-values are 

decreasing, that change is negative. 

OL What does the slope mean within the context of the problem?

Sample answer: Amanda has 40 fewer pages left to read every 

hour. 

BL How many more hours does Amanda have to read in order to
finish the book? Explain. 1 more hour; Sample answer: The table 

shows that after 8 hours, she has 40 pages left. Since the slope is 

–40, she will read those 40 pages in one more hour.

(continued on next page) 

Interactive Presentation 

Example 5, Write Equations in Slope-Intercept Form, Slide 2 of 6 

TYPE

On Slide 2 of Example 5, students 

a determine the slope. 
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2 EXPLORE AND DEVELOP 8.EE.B.6 

Interactive Presentation 

Example 5, Write Equations in Slope-Intercept Form, Slide 4 of 6 

CLICK 

On Slide 3, students determine the 

y-intercept. 

TYPE 

On Slide 4, students write the equation. 

a 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 5 Write Equations in Slope- 
Intercept Form (continued) 

Questions for Mathematical Discourse 

SLIDE 3 

AL Where in the table can you find the y-intercept? Look for the 

y-value when the x-value is 0. When x = 0, y = 360. So, the 

y-intercept is 360 . 

OL What does the y-intercept mean within the context of the problem? 

Sample answer: It means the number of pages Amanda has to read 

before she even begins reading. 

BL What else might the y-intercept tell you about this problem? 

Sample answer: Since she hasn’t started reading, the number 360 

might indicate the number of pages in the novel. 

SLIDE 4 

AL What is the slope and what is the y-intercept? The slope is –40. 

The y-intercept is 360. 

OL Describe the equation in your own words, in terms of the context of 

the problem. Sample answer: Amanda has 360 pages to read. She 

reads at a rate of 40 pages per hour. 

BL Why is the rate 40, but the slope is -40? Sample answer: The rate 

is 40, but the slope is negative because the number of pages left to 

read is decreasing. 

Go Online 

• Find additional teaching notes and the Talk About It! questions to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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8.EE.B.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Consumer Science 

Objective 

Students will come up with their own strategy to solve an application 

problem that involves comparing shipping companies. 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them, 

4 M odel with Mathematics Students will be presented with 

a task. They will first seek to understand the task, and then 

determine possible entry points to solving it. As students come up 

with their own strategies, they may propose mathematical models 

to aid them. As they work to solve the problem, encourage them 

to evaluate their model and/or progress, and change directions, if 

necessary. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others As students respond to the Write About It! prompt, 

have them make sure their argument uses correct mathematical 

reasoning. If you choose to have them share their responses with 

others, encourage the listeners to ask clarifying questions to verify 

that the reasoning is correct. 

MPMP

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

the task, or have a volunteer read it aloud. Then allow students the time 

to mak e sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them on a 

particular strategy, encourage them to use their own strategies to solve the 

problem and to evaluate their progress along the way. They may or may 

not find that they need to change direction or try out several strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustration, or disengagement, intervene to encourage 

them to think of alternate approaches to the problem. Some sample 

questions are shown. 

• How can you use the graph to determine the shipping cost for 1 ounce? 

• What representation(s) could you use to help compare the charges? 

• How can you use equations to determine the cost for 14.2 ounces? 

Write About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

Interactive Presentation 

Apply, Consumer Science 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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3 REFLECT AND PRACTICE 8.EE.B.6 

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Foldables 

Have students update their Foldables based on what they learned 

in this lesson. For this lesson, students can record an example of a 

nonproportional relationship. You may wish to have students share their 

Foldables with a partner to compare the information they recorded, 

discussing and resolving any differences. 

Essential Question Follow-Up 

How are linear relationships related to proportional relationships? 

In this lesson, students learned how to write linear relationships using 

slope-intercept form. Encourage them to work with a partner to e xplain 

why b = 0 when the relationship is proportional. For example, they may 

state when b = 0, the y-intercept is 0, so the line passes through the 

origin. 

Exit Ticket 

Refer to the Exit Ticket slide. Write an equation that represents the total 

cost, y, of renting the scooter in relation to the number of hours, x. 

y = 7.50x + 45 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, BL 

THEN assign: 

• Practice, Exercises 7 11-  odd, 13 16-  

• Extension: Write Linear Equations in Point-Slope Form 

• Equations of Lines 

IF students score 66 –89% on the Checks, OL 

THEN assign: 

• Practice, Exercises 1–9, 11, 16 

• Extension: Write Linear Equations in Point-Slope Form 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1–5 

• Slope 

IF students score 65% or below on the Checks, AL 

THEN assign: 

• Remediation: Review Resources 

• Take Another Look 

• Slope 
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8.EE.B.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive Student 

Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Assignments 

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T opic Exercises 

1 identify the slope and y-intercept of a line given an

equation in slope-intercept form 

1, 2 

1 write an equation in slope-intercept form given the

slope and y-intercept 

3–6 

2 write an equation in slope-intercept form given the

graph of a nonproportional linear relationship 

7 

2 write an equation in slope-intercept form given a

verbal description that represents a linear relationship 

8 

2 write an equation in slope-intercept form given a table

of values that represents a linear relationship 

9 

2 extend concepts learned in class to apply them in new

contexts 

10 

3 solve application problems involving slope-intercept

form 

11, 12 

3 higher-order and critical thinking skills 13–16 

Common Misconception 

Some students may incorrectly substitute values into the slope- 

intercept form of a line. R emind students that m is the slope and b is the 

y-intercept. 
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3 REFLECT AND PRACTICE 8.EE.B.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teaching the Mathematical Practices 

3 Construct Viable Arguments and Critique the Reasoning of 

Ot hers In Exercise 14, students will describe what happens to 

the graph of a line if the slope is doubled. Encourage students to 

support their conjecture with an example or supporting details. 

3 Construct Viable Arguments and Critique the Reasoning of 

Others In Exercise 16, students will find the mistake in the 

problem and correct it. Encourage students to determine the 

error and explain how they could correct it. 

MPMP

Collaborative Practice 

Have students work in pairs or small groups to complete the following 

e xercises. 

Listen and ask clarifying questions. 

Use with Exercises 11–12 Have students work in pairs. Have students 

individually read Exercise 11 and formulate their strategy for solving the 

problem. Assign one student as the coach. The other student should talk 

through their strategy, while the coach listens, asks clarifying questions, 

and offers encouragement and/or redirection. Have students switch roles 

to complete Exercise 12. 

Be sure everyone understands. 

Use with Exercises 13–14 Have students work in groups of 3-4 to solve 

the problem in Exercise 13. Assign each student in the group a number. 

The entire group is responsible to ensure that every group member 

understands how to solve the problem. Group members should ask each 

other clarifying questions and check each other’s understanding. Call 

on a randomly numbered student from one group to share their group’s 

solution to the class. Repeat the process for Exercise 14. 
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Lesson 8-6 

Graph Linear Equations 
8.EE.B.6 

LESSON GOAL 

Students will graph lines in slope-intercept form, vertical lines, and 

horizontal lines. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Learn: Graph Equations in Slope-Intercept Form 

Example 1: Graph Lines Using Slope-Intercept Form 

Example 2: Graph Lines Using Slope-Intercept Form 

Learn: Graphs of Horizontal Lines 

Example 3: Graph Horizontal Lines 

Learn: Graphs of Vertical Lines 

Example 4: Graph Vertical Lines 

Apply: Travel 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

Formative Assessment Math Probe 

DIFFERENTIATE 

View reports of student progress of the Checks after each example 

to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Extension: Graph Linear Equations in 
● ● 

Point-Slope Form 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 51 of the Language Development 

Handbook to help your students build 

mathematical language related to graphing 

linear equations. 

ELL You can use the tips and suggestions on 

page T51 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 1 day 
45 min 2 days 

Focus 
Domain: Expressions and Equations 

Major Cluster(s): In this lesson, students address the major cluster 

8.E E.C by graphing lines in slope-intercept form and by graphing vertical 

and horizontal lines. 

Standards for Mathematical Content: 8.E E.B.6 

Standards for Mathematical Practice: MP 1, MP2, MP3, MP4, MP5, 

MP6, MP7 

Coherence 

Vertical Alignment 

Previous 

Students wrote nonproportional linear relationships in the form y = mx + b. 

8.EE.B.6 

Now

Students graph lines in slope-intercept form, vertical lines, and horizontal 

lines. 

8.EE.B.6 

Next 

Students will use precise terminology to classify the likelihood of simple 

events. 

7.SP.C.5 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students continue to develop 

understanding of nonproportional linear relationships. They learn 

how to graph equations written in slope-intercept form, and come 

to understand that vertical lines (x = a) and horizontal lines (y = b) 

have specific equations used to represent the lines. They apply this 

understanding to solve real-world problems. 

Mathematical Background 
Go Online to find the mathematical background for the topics that 

are covered in this lesson. 
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1 LAUNCH 8.EE.B.6 

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Use? 

Warm Up 

Prerequisite Skills 

The Warm-Up exercises address the following prerequisite skills for this 

lesson: 

• writing equations in slope-intercept form (Exercises 1–4) 

• graphing on the coordinate plane (Exercise 5) 

1–5. See Warm Up slide online for correct answers. 

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about graphing the equation that 

represents the cost to attend a week-long space camp. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer 

read aloud How can I meet these standards? and How can I use these 

practices?, and connect these to the standards. 

What Vocabulary Will You Use? 
Use the following questions to engage students and facilitate a class 

discussion. 

Ask: 

• What does the slope of a line describe? In what other real-world 

contexts have you heard the term slope used? Sample answer: Slope 

describes the steepness of the line. I've also heard the term slope 

when describing a ski slope, or the slope of a roof or hill. 

• What does it mean to intercept an object? How can you use this 

to describe the y intercept-  of a line? Sample answer: To intercept 

an object means to obstruct it, or prevent it from continuing. The 

y-intercept of a line is the point at which the line intercepts the y-axis. 
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2 EXPLORE AND DEVELOP 8.EE.B.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Graph Equations in Slope-Intercept 
Form 

Objective 

Students will learn how to graph an equation in slope-intercept form by 

using the slope and y-intercept. 

Go Online 

• Find additional teaching notes and Teaching the Mathematical 

Practices. 

• Have students watch the animation on Slide 1. The animation illustrates 

graphing an equation in slope-intercept form. 

• Find sample answers for the Talk About It! questions. 

Example 1 Graph Lines Using Slope- 
Intercept Form 

Objective 

Students will graph an equation in slope-intercept form by using the slope 

and y-intercept. 

Questions for Mathematical Discourse 
SLIDE 2 

AL Is the equation given in slope-intercept form? Explain. yes; 

Sample answer: It is written in the form y = mx + b. 

_ 2 
OL How do you know - is the slope and 4 is the y-intercept? 

3 
_ 2 

Sample answer: - is the slope because it replaces m, the 
3 

slope, in the equation y = mx + b. The y-intercept is 4, because 

it replaces b, the y-intercept, in the equation y = mx + b. 

_ 2 
BL If the equation was written as y = 4 - x, does the slope and 

3 

y-intercept change? Explain. no; Sample answer: The slope still 

_ 2 
remains - and the y-intercept still remains 4, because addition 

3 

is commutative. 

Go Online 

• Find additional teaching notes, Teaching the Mathematical Practices, 

discussion questions, and the Talk About It! question to promote 

mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 1, Graph Lines Using Slope-Intercept Form, Slide 3 of 5 

DRAG & DROP 

On Slide 2, students drag to indicate the 

slope and y-intercept. 

eTOOL 

On Slide 3, students use the Coordinate 

Graphing eTool to graph the equation. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 8.EE.B.6 

Interactive Presentation 

Example 2, Graph Lines Using Slope Intercept Form, Slide 3 of 5 

DRAG & DROP 

On Slide 2, students drag to indicate the 

slope and y-intercept. 

eTOOL 

On Slide 3, students use the Coordinate 

Graphing eTool to graph the equation. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Graph Lines Using Slope 
Intercept Form 

Objective 

Students will graph an equation in slope-intercept form by using the slope 

and y-intercept. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively A s students discuss 

the Talk About It! question on Slide 4, encourage them to reason 

about why it would not make sense, within the context of this 

problem, for a gecko to have a negative length, or for time to be 

negative. Students should also be able to reason why the line 

will not extend forever to the right either, because a gecko will 

eventually reach a maximum length. 

5 Use Appropriate Tools Strategically Students will use the 

Coordinate Graphing eTool to graph the line on the coordinate 

plane. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL Is the equation given in slope-intercept form? Explain. yes; 

Sample answer: It is written in the form y = mx + b. 

_ 1 
OL How do you know is the slope and 3 is the y-intercept? Sample 

3 
_ 1 

answer: is the slope because it replaces m, the slope, in the 
3 

equation y = mx + b. The y-intercept is 3 because it replaces b, 

the y-intercept, in the equation y = mx + b. 

BL Will the line pass through the point (3, 5)? Explain. no; Sample 

answer: The point (3, 5) does not work in the equation 

_ 1 _ 1 
y = x + 3, since 5 ≠ (3) + 3. So, the line will not pass 

3 3 

through the point (3, 5). 

SLIDE 3 

AL Why is (3, 0) not the y-intercept? Sample answer: (3, 0) is a point 

on the x-axis. A y-intercept has 0 as the x-coordinate and the 

y-intercept from the equation as the y-coordinate. 

OL How can you verify that you graphed the correct equation? 

Sample answer: I can use the slope to locate more points on the 

line and verify they all fall on the same line. 

BL Use the graph to determine when the gecko will reach a length of 

5 inches. At 6 weeks, the gecko will reach a length of 5 inches. 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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8.EE.B.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Graphs of Horizontal Lines 

Objective 

Students will understand how the graph of a horizontal line is related to 

its equation. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively A s students discuss the 

Talk About It! question on Slide 2, encourage them to make sense 

of what the equation y = 3 means. The y-coordinate of every 

point on the line y = 3 will be equal to 3. 

MPMP

Teaching Notes 
SLIDE 1 

All points on a horizontal line have the same y-coordinate. Have 

students use the markers on the interactive tool to verify that each 

of the selected ordered pairs that fall on the line y = 3 has the same 

y-coordinate. Have students use the slope-intercept form of a line to 

derive the equation for any horizontal line, since they know that the 

slope of a horizontal line is 0. 

Talk About It! 
SLIDE 2 

Mathematical Discourse 

Explain why it makes sense that the equation of the line is y = 3. 

Sample answer: No matter what point falls on the line, the y-coordinate 

of that point will always be equal to 3. 

DIFFERENTIATE

Enrichment Activity BL 

To further your students’ understanding of the equations of horizontal 

lines, have students work with a partner to state whether each of the 

following equations represent horizontal lines. Have them be able to 

justify their responses. 

A. y = -5 yes; This equation is in the form y = b. 

B. y + 2 = -1 yes; This equation can be written in the form y = b by 

subtracting 2 from each side. 

C. 4y = -12 yes; This equation can be written in the form y = b by 

dividing each side of the equation by 4. 

D. x + y = -6 no; This equation cannot be written in the form y = b. 

Interactive Presentation 

Learn, Graphs of Horizontal Lines, Slide 1 of 2 

CLICK

On Slide 1, students select the markers to 

see the ordered pairs for the line y = 3. 
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2 EXPLORE AND DEVELOP 8.EE.B.6 

Interactive Presentation 

Example 3, Graph Horizontal Lines, Slide 2 of 4 

eTOOL

On Slide 2, students use the Coordinate 

Graphing eTool to graph the equation. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Graph Horizontal Lines 

Objective 

Students will graph a horizontal line given an equation. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively Enc ourage students to 

use reasoning to understand why the equation represents the 

graph of a horizontal line. 

5 Use Appropriate Tools Strategically Students will use the 

Coordinate Graphing eTool to graph the line on the coordinate 

plane. 

6 Attend to Precision As students discuss the Talk About It! 

question on Slide 3, encourage them to accurately describe the 

slope of this horizontal line and to use clear language to explain 

whether the line has a y-intercept. 

7 Look For and Make Use of Structure Encourage students to 

make sense of the structure of the equation to determine that 

every point that falls on this line will have a y-coordinate of -1. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL Other than ( 2,-  -1), (0, -1), and (1, -1), what are some other

points that lie on this line? Sample answer: ( 4,-  -1), (3, -1), (5, -1) 

OL What axes, if any, will this line intercept? Since the line is

horizontal, it will not intercept the x-axis. It will intercept the 

y-axis at (0, -1). 

OL Write the equation of a line that runs parallel to this line. Sample

answer: y = 3 

BL Write the equation of a line that is perpendicular to this line.

Sample answer: x = 3 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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8.EE.B.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Graphs of Vertical Lines 

Objective 

Students will understand how the graph of a vertical line is related to its 

equation. 

Go Online to find additional teaching notes. 

Example 4 Graph Vertical Lines 

Objective 

Students will graph a vertical line given an equation. 

Teaching the Mathematical Practices 

5 Use Appropriate Tools Strategically St udents will use the 

Coordinate Graphing eTool to graph the line on the coordinate 

plane. 

6 Attend to Precision As students discuss the Talk About It! 

question on Slide 3, encourage them to accurately describe the 

fact that the slope of any vertical line is undefined, and to use 

clear language to explain why the line has no y-intercept. 

7 Look For and Make Use of Structure Encourage students to 

make sense of the structure of the equation to determine that 

every point that falls on this line will have a x-coordinate of 4. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What points can you use to graph the line? Explain. Sample 

answer: (4, -2), (4, 0), and (4, 1); the x-coordinates will all be 4 

and the y-coordinates can be any number. 

OL The general form of points on the line x = 4 is (4, y). Why is this 

true? Sample answer: Any points that lie on this vertical line will 

always have an x-coordinate of 4. Since the line will go on forever 

in each direction, the y-coordinate can be any number. 

OL Write the equation for a vertical line that is parallel to this line. 

Sample answer: x = 7 

BL Will two vertical lines ever intersect one another? Sample 

answer: No, unless they are the same line, two vertical lines will 

never intersect one another because they are parallel. 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 4, Graphs of Vertical Lines, Slide 2 of 4 

eTOOL 

On Slide 2 of Example 4, students use the 

Coordinate Graphing eTool to graph the 

equation. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 8.EE.B.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 
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8.EE.B.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply T ravel 

Objective 

Students will come up with their own strategy to solve an application 

problem involving travel times and distances. 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them, 

4 M odel with Mathematics Students will be presented with 

a task. They will first seek to understand the task, and then 

determine possible entry points to solving it. As students come up 

with their own strategies, they may propose mathematical models 

to aid them. As they work to solve the problem, encourage them 

to evaluate their model and/or progress, and change directions, if 

necessary. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others As students respond to the Write About It! prompt, 

have them make sure their argument uses correct mathematical 

reasoning. If you choose to have them share their responses with 

others, encourage the listeners to ask clarifying questions to verify 

that the reasoning is correct. 

MPMP

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

the task, or have a volunteer read it aloud. Then allow students the time 

to mak e sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them 

on a particular strategy, encourage them to use their own strategies to 

solve the problem and to evaluate their progress along the way. They 

may or may not find that they need to change direction or try out several 

strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustration, or disengagement, intervene to encourage 

them to think of alternate approaches to the problem. Some sample 

questions are shown. 

• What representation(s) could you use to help compare the distances? 

• What does each equation tell you about each family’s rates? 

• Why are the rates negative? 

Write About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

Interactive Presentation 

Apply, Travel 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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3 REFLECT AND PRACTICE 8.EE.B.6 

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Exit Ticket 

Refer to the Exit Ticket slide. Suppose a week-long space camp costs 

$800. You paid an initial $400 deposit and then paid the rest in monthly 

payments of $100. The situation can be represented with the equation 

y = 100x + 400. Graph the line on the coordinate plane.

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, BL 

THEN assign: 

• Practice, Exercises 3, 7, 9–12 

• Extension: Graph Linear Equations in Point-Slope Form 

• Tables and Graphs of Lines 

IF students score 66-89% on the Checks, OL 

THEN assign: 

• Practice, Exercises 1–6, 8, 11 

• Extension: Graph Linear Equations in Point-Slope Form 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1–4 

• Ordered Pairs 

IF students score 65% or below on the Checks, AL 

THEN assign: 

• Remediation: Review Resources 

• Ordered Pairs 
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8.EE.B.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive Student 

Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Assignments 

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T opic Exercises 

1 graph equations in slope-intercept form by using the

slope and y-intercept 

1, 2 

2 graph equations in slope-intercept form by using the

slope and y-intercept 

3, 4 

1 graph a horizontal line given an equation 5 

1 graph a vertical line given an equation 6 

2 extend concepts learned in class to apply them in new

contexts 

7 

3 solve application problems that involve graphing

equations in slope-intercept form 

8 

3 higher-order and critical thinking skills 9–12 

Common Misconception 

Some students may incorrectly use the coefficient of x,  or m, to graph the 

y-intercept, and use the constant, or b, as the slope. R emind them that 

the constant in the equation is the y-intercept, and it should be graphed 

first. Then they should use the coefficient of x to graph more points on 

the coordinate plane. 
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3 REFLECT AND PRACTICE 8.EE.B.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teaching the Mathematical Practices 

3 Construct Viable Arguments and Critique the Reasoning of 

other s In Exercise 9, students will explain why the equations 

of vertical lines cannot take the form y = mx + b. Encourage 

students to use the structure of the equation to explain why 

vertical lines cannot be of the form y = mx + b. 

6 Attend to Precision In Exercise 11, students will explain why, 

when graphing an equation in slope-intercept form, you plot the 

y-intercept first. Encourage students to explain why plotting the 

y-intercept first is crucial to plotting the equation of a line correctly. 

3 Construct Viable Arguments and Critique the Reasoning of 

Others In Exercise 12, students will find the mistake in the problem 

and correct it. Encourage students to determine the error and 

explain how they could fix it. 

MPMP

Collaborative Practice 

Have students work in pairs or small groups to complete the following 

e xercises. 

Make sense of the problem. 

Use with Exercise 8 Have students work together to prepare a brief 

demonstration that illustrates why this problem may require multiple 

steps to solve. For example, before they can identify which bird is closer 

to the ground, they can first graph each bird’s equation on the same 

coordinate plane. Have each pair or group of students present their 

response to the class. 

Clearly and precisely explain. 

Use with Exercise 11 Have pairs of students prepare their explanations, 

making sure that their reasoning is clear and precise. Then call on 

one pair of students to explain their reasoning to the class. Encourage 

students to come up with a variety of responses, such as using a graph in 

their responses. 
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Module 8 • Linear Relationships and Slope 

Review 

ELL A completed Foldable for this module should include examples of 

linear relationships, represented as tables, graphs, and equations. Have 

students share their completed Foldables with a partner, comparing the 

similarities and differences in the examples recorded. Students can use 

their completed Foldables to study for the module assessment. 

Rate Yourself! 

Have students return to the Module Opener to rate their understanding 

of the concepts presented in this module. They should see that their 

knowledge and skills have increased. After completing the chart, have them 

respond to the prompts in their Interactive Student Edition and share their 

responses with a partner. 

Review and Assessment Options 

The following online review and assessment resources are available for you 

to assign to your students. These resources include technology-enhanced 

questions that are auto-scored, as well as essay questions. 

Review Resources 

Vocabulary Activity 

Module R eview 

Assessment Resources 

Put It All Together: Lessons 8-1, 8-2, 8-3, and 8-4 

Put It All T ogether: Lessons 8-5 and 8-6 

Vocabulary Test 

AL Module Test Form B 

OL Module Test Form A 

BL Module Test Form C 

Performance Task* 

*The module-level performance task is available online as a printable and editable 

document. A scoring rubric is included. 

LearnSmart Use LearnSmart as part of your test preparation plan 

to measure student topic retention. You can create a student assignment in 

LearnSmart for additional practice with these topics for Expressions and 

Equations. 

• Graph Proportional Relationships 

• Slope of a Line and Rate of Change 
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Essential Question 

ELL Have students complete the graphic organizer to organize their 

thoughts related to the Essential Question. You may wish to have 

students work in pairs or groups to answer the Essential Question, 

or facilitate a whole class discussion. You may wish to have students 

watch the Launch the Module video again in which the module Essential 

Question was first presented. 

How are linear relationships related to proportional relationships? 

See students’ graphic organizers. 
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Test Practice 
You can use these pages to help your students review module content 

and prepare for online assessments. Exercises 1–12 mirror the types of 

questions your students will see on the online assessments. 

Question Type Description Exercise(s) 

Multiple Choice Students select one correct answer. 3 

Multiselect Multiple answers may be correct. 

Students must select all correct 

answers. 

5 

Table Item Students complete a table by

entering in the correct values. 

8 

Grid Students create a graph on an online

coordinate plane. 

1, 11, 12 

Open Response Students construct their own

response in the area provided.

2, 4, 6, 7, 

9, 10 

To ensure that students understand the standards, check students’ 

success on individual exercises. 

Standard(s) Lesson(s) Exercise(s) 

Foundational for 8.EE.B.6 8-2 3, 4 

8.EE.B.5 8-1 1, 2 

8.EE.B.6 8-3, 8-4, 8-5, 8-6 5–12 
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Module 9 

Probability 

Module Goal

Understand probability, find the probability of simple events and 

compound events, and design simulations. 

Focus 

Domain: Statistics and Probability 

Supporting Cluster(s): 7.SP.C Inves tigate chance processes and 

develop, use, and evaluate probability models. 

Standards for Mathematical Content: 

7.SP.C.6 A pproximate the probability of a chance event by collecting 

data on the chance process that produces it and observing its long-run 

relative frequency, and predict the approximate relative frequency given 

the probability. 

7.SP.C.7 Develop a probability model and use it to find probabilities of 

events. Compare probabilities from a model to observed frequencies; if 

the agreement is not good, explain possible sources of the discrepancy. 

Also addresses 7.SP.C.5, 7.SP.C.7.A, 7.SP.C.7.B, 7.SP.C.8, 7.SP.C.8.A, 

7.SP.C.8.B, and 7.SP.C.8.C. 

Standards for Mathematical Practice: MP1, MP2, MP3, MP4, MP5, MP6, 

MP7 

Be Sure to Cover 

Students need to have a thorough understanding of the prerequisite skills 

required for this module. 

• express equivalent forms of fractions, decimals, and percents 

• solve proportions 

Use the Module Pretest to diagnose readiness. You may wish to spend 

more time on the Warm Up for each lesson to fully review these concepts. 

Coherence 

Vertical Alignment 

Previous

Students understood ratios and used them to solve problems. 

6.RP.A.1, 6.RP.A.3 

Now

Students find the probability of simple events and compound events. 

7.SP.C.5, 7.SP.C.6, 7.SP.C.7, 7.SP.C.8 

Next

Students will understand independence and conditional probability. 

HSS.CP.A.2, HSS.CP.A.3 

Rigor 

The Three Pillars of Rigor 

In this module, students will develop an understanding of probability 

of simple and compound events. They will use this understanding 

to develop fluency in finding lik elihoods, relative frequencies, and 

determining the sample space for compound events. They will also 

compare probabilities, design simulations, and apply their understanding 

of probability to solve real-world problems. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

EXPLORE LEARN EXAMPLE & PRACTICE 

Suggested Pacing 

Lesson Standard(s) 45-min classes 90-min classes 

Module Pretest and Launch the Module Video 1 0.5 

9-1 Find Lik elihoods 7.SP.C.5 1 0.5 

9-2 Relative Frequency of Simple Events 7.SP.C.6, 7.SP.C.7, 7.SP.C.7.B 1 0.5 

Put It All Together 1: Lessons 9-1 and 9-2 0.5 0.25 

9-3 Theoretical Probability of Simple Events 7.SP .C.7, 7.SP.C.7.A 1 0.5 

9-4 Compare Probabilities of Simple Events 7.SP .C.6, 7.SP.C.7, 7.SP.C.7.A, 7.SP.C.7.B 1 0.5 

Put It All Together 2: L essons 9-1 through 9-4 0.5 0.25 

9-5 Probability of Compound Events 7.SP.C.8, 7.SP.C.8.A, 7.SP.C.8.B 2 1 

9-6 Simulate Chance Events 7.SP.C.8, 7.SP.C.8.C 1 0.5 

Module Review 1 0.5 

Module Assessment 1 0.5 

Total Days 11 5.5 
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CHERYL TOBEY 

MATH 
PROBES 

Formative Assessment Math Probe 

Probability 

Analyze the Probe 
Review the probe prior to assigning it to your students. 

In this probe, students will state whether they agree with each prediction, and explain their 

choices. 

Targeted Concepts Understand the relationship between theoretical and experimental 

probability and determine probability by noticing the number of possible occurrences of 

the wanted outcome divided by the number of all possible outcomes. 

Targeted Misconceptions 

• Students may not have a strategy for determining the number of desired outcomes out 

of all possible outcomes 

• Students may incorrectly determine the probability as the number of possible 

occurrences of the wanted outcome divided by the remaining possible occurrences. 

• Students may apply additive reasoning by counting, combining, and/or finding the 

difference. 

• Students may incorrectly apply strategies for simple probability in compound situations. 

Assign the probe after Lesson 5. 

Correct Answers: 

1. No 

2. Ye s 

3. No 

4. No 

Collect and Assess Student Work 

If the student selects... Then the student likely... 

1. Yes

2. No 

3. Yes 

used an absolute comparison of individual outcomes (as in 2 out of 8 for Exercise 1). 

4. Yes did not understand that the number of desired outcomes out of possible outcomes 

allows them to make predictions with a reasonable amount of accuracy. 

Take Action 
After the Probe Design a plan to address any possible misconceptions. You may wish to 

assign the following resources. 

• Data Analysis and Probability 

• Lesson 5, Examples 1–4 

Revisit the probe at the end of the module to be sure your students no longer carry 

these misconceptions. 
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The Ignite! activities, created by Dr. Raj Shah, cultivate curiosity and 

engage and challenge students. Use these open-ended, collaborative 

activities, located online in the module L aunch section, to encourage your 

students to develop a growth mindset towards mathematics and problem 

solving. Use the teacher notes for implementation suggestions and 

support for encouraging productive struggle. 

Essential Question 

At the end of this module, students will complete a graphic organizer to 

help them answer the Essential Question. 

How can probability be used to predict future events? See students’ 

graphic organizers. 

What Will You Learn? 

Prior to beginning this module, have your students rate their knowledge 

of each item listed. At the end of the module, you will be reminded to 

have your students return to these pages to rate their knowledge again. 

They should see that their knowledge and skills have increased. 

Foldables are three-dimensional graphic organizers that help students 

create study guides for each module. 

Step 1 Have students locate the module Foldable at the back of the 

Interactive Student Edition. They should follow the cutting and assembly 

instructions at the top of the page. 

Step 2 Have students attach their Foldable to the first page of the 

Module Review, by matching up the tabs. Dotted tabs indicate where to 

place the Foldable. Striped tabs indicate where to tape the Foldable. 

When to Use It Students add information to their Foldables as they 

complete selected lessons. Once they’ve completed their Foldable, they 

can use it to help them study for the module assessment. 

Launch the Module 

The Launch the Module video uses the topics of weather forecasting 

and sports statistics to introduce the idea of probability. Use the video to 

engage students before starting the module. 

Pause and Reflect 

Encourage your students to engage in the habit of reflection. As they 

progress through the module, they will be encouraged to pause and think 

about what they just learned. These moments of reflection are indicated 

by the Pause and Reflect questions that appear in the Interactive Student 

Edition. You may wish to have your students share their responses with a 

partner or use these questions to facilitate a whole-class discussion. 

Interactive Student Presentation 
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What Vocabulary Will You Learn? 

ELL As you proceed through the module, introduce each vocabulary 

term using the following routine. 

Define Probability is the chance that an event will happen. It is the 

ratio of the number of favorable outcomes to the number of possible 

outcomes. 

Example Jackson has a blue, a black, and a red pen in his book bag. He 

randomly selects one pen from his book bag. The probability that he will 
_ 1 _ select a blue pen is . 
3 

Ask What is the probability that a coin, when tossed, will land on tails? 
_ 1 _ , 0.5, or 50% 
2 

Are You Ready? 

Students may need to review the following prerequisite skills to succeed. 

• solving word problems involving simplifying and multiplying fractions 

• converting among fractions, decimals, and percents 

• finding equivalent ratios 

• writing ratios as fractions 

ALEKS is an adaptive, personalized learning environment that identifies 

precisely what each student knows and is ready to learn, ensuring 

student success at all levels. 

You can use the ALEKS pie report to see which students know the 

concepts in the Data Analysis and Probability topic – who is ready to 

learn these concepts and who isn’t quite ready to learn them yet – in 

order to adjust your instruction as appropriate. 

Mindset Matters 

Build Habits of Mind by Modeling Them 

In mathematics, habits of mind are developed as students engage in 

solving problems. While not all of the problems need to be challenging, 

you can challenge students to think and talk about the mathematics in 

the problems and the strategies that can be used to solve them. It is 

important for you to model these habits of mind for your students. 

How Can I Apply It? 

Model problem solving for your students. Facilitate a class discussion 

about the problem, prior to jumping into a solution attempt – even 

though you may already know e xactly how to solve it, at first glance. 

Some questions to help facilitate classroom discussion are listed below. 

• What is the mathematics behind this problem? 

• How can mathematics help me solve this problem? 

• Are there any assumptions or variables? Will solving for the variable 

also solve the problem? Why or why not? 

• What are strategies that might get us closer to solving the problem? 
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Lesson 9-1 

Find Likelihoods 

7.SP.C.5 

LESSON GOAL 

Students will solve problems that classify the likelihood of simple 

events. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Chance Events 

Learn: Likelihood of Events 

Example 1: Classify Likelihoods 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress of the Checks after each example 

to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Take Another Look ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 52 of the Language Development 

Handbook to help your students build 

mathematical language related to likelihoods 

and chance events. 

ELL You can use the tips and suggestions on 

page T52 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 
45 min 1 day 

Focus 
Domain: Statistics and Probability 

Supporting Cluster(s): In this lesson, students address supporting 

cluster 7. SP.C by solving problems that classify the likelihood of simple 

events. 

Standards for Mathematical Content: 7. SP.C.5 

Standards for Mathematical Practice: MP 1, MP2, MP5, MP6 

Coherence 

Vertical Alignment 

Previous

Students understood ratios and used them to solve problems. 

6.RP .A.1, 6.RP.A.3 

Now

Students use precise terminology to classify the likelihood of simple events. 

7.SP.C.5 

Next

Students find the relative frequency of simple events and compare relative 

frequency to e xperimental probability. 

7.SP.C.6, 7.SP.C.7.B 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students develop their 

understanding of outcomes and likelihoods of events. They build 

mathematical language to describe the likelihood of events and use 

the terminology to communicate about chance events. 

Mathematical Background 
An outcome is a possible result. The desired outcome or set of outcomes 

is called an event. Many events cannot be predicted with total certainty. 

The best we can predict is the likelihood they are to happen. 
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1 LAUNCH 7.SP.C.5 

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Learn? 

Warm Up 

Prerequisite Skills 

The Warm-Up exercises address the following prerequisite skill for this 

lesson: 

• ordering fractions (Exercises 1–5) 

Answers 

_ 1 _ _ 1 _ _ 1 _ _ 3 _ _ 7 _ _ 9 _ 
1. , , 2. , ,

8 5 3 10 10 10 

_ 1 _ 4 __ _ 2 _ _ 5 _ 4 __ _ 7 _ 
3. , , 4. , ,

6 9 3 12 7 10 

_ 1 _ _ 4 _ 2 __ 
5. , ,

4 15 5 

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about the likelihood of winning a coin 

toss at the beginning of a football game. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer read 

aloud How can I meet this standard? and How can I use these practices?, 

and connect these to the standards. 

What Vocabulary Will You Learn? 
Use the following questions to engage students and facilitate a class 

discussion. 

Ask: 

• Give an example of an event in everyday life. Sample answer: A football 

game is an example of an event in everyday life. 

• What does the word likely mean? Sample answer: Likely means having 

a high chance of happening. 

• Give an example of how the term outcome is used in everyday 

language. Sample answer: The outcome of an election for student body 

president is that one of the candidates either wins or loses. 
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2 EXPLORE AND DEVELOP 7.SP.C.5 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Chance Events 

Objective 

Students will use Web Sketchpad to explore how to describe the 

lik elihood of events. 

Ideas for Use 

Recommended Use Pr esent the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the Talk 

About It! questions. Monitor student progress during the activity. Upon 

completion of the Explore activity, have student volunteers share their 

responses to the Inquiry Question. 

What if my students don’t have devices? You may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of Activity 

Students will be presented with different events, including events that are 

certain or impossible. Throughout this activity , students will use words to 

describe the chances of the events happening. 

Inquiry Question 

How can words be used to describe the chance of an event happening? 

Sample answer: The words impossible, unlik ely, likely, and certain can be 

used to describe the chance of an event happening. The phrase equally 

likely is also used to describe the chance of an event happening. 

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. Sample responses for the Talk About It! 

questions on Slide 3 are shown. 

Talk About It! 
SLIDE 3 

Mathematical Discourse 

Which event is impossible? Certain? Explain. Sample answer: The first 

event is impossible. Because a number cube has numbers labeled from 

1-6, it is impossible to land on 7. The second event is certain. All numbers 

on the number cube are whole numbers. 

(continued on next page) 

Interactive Presentation 

Explore, Slide 1 of 9 

Explore, Slide 3 of 9 

WEB SKETCHPAD 

Throughout the Explore, students use Web Sketchpad to explore 

how numbers can be used to describe the chance of an event 

happening. 

TYPE 

On Slide 3, students complete a table to record the results of 

a rolling number cube. 

TYPE 

On Slide 4, students summarize which numbers can be used to 

a describe the chances of events happening that are either 

impossible or certain. 
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2 EXPLORE AND DEVELOP 7.SP.C.5 

Interactive Presentation 

Explore, Slide 7 of 9 

TYPE

On Slide 7, students complete a table to record the number of 

a occurrences of events. 

TYPE

On Slide 8, students summarize which numbers can be used to 

a describe the chances of events happening that are neither 

impossible nor certain. 

TYPE

On Slide 9, students respond to the Inquiry Question and view a 

a sample answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Chance Events (continued) 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively Enc ourage students to 

point out the mathematical terms and numerical representation of 

terms such as certain and impossible. 

5 Use Appropriate Tools Strategically Students will use Web 

Sketchpad to explore how numbers can be used to describe the 

chance of an event occurring. 

MPMP

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. Sample responses for the Talk About It! 

questions on Slide 7 are shown. 

Talk About It! 
SLIDE 7 

Mathematical Discourse 

How did the actual results compare to your prediction? See students’ 

responses. 

Which of the three events has the same chance of happening as not 

happening? the number cube landing on an even number 

Between the last two events, which event has a better chance of success? 

Explain. Sample answer: The number cube landing on a number less than 

4 has a better chance of success. The chances of landing on numbers 

less than 4 are more likely than landing on the number 5 because there 

are three numbers that result in the event actually occurring. 
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7.SP.C.5 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Likelihood of Events 

Objective 

Students will understand how to describe the likelihood of events using 

precise vocabulary . 

Go Online to find additional teaching notes and Teaching the 

Mathematical practices. 

Teaching Notes 
SLIDE 2 

Have students explore the interactive activity to show how words can be 

used to describe the likelihoods. 

While they are exploring the activity, you may wish to ask them to 

describe a situation for each likelihood. Some samples answers are: 

• impossible: The temperature tomorrow will be 150°F. 

• unlikely: I will drive to school tomorrow. 

• equally likely: If I toss a coin, it will land on heads. 

• likely: I will complete my homework this evening. 

• certain: The sun will rise tomorrow. 

Talk About It! 
SLIDE 3 

Mathematical Discourse 

Describe an event in everyday life that is unlikely to happen. Then 

describe an event that is likely to happen. See students’ responses. 

DIFFERENTIATE 

Language Development Activity ELL 

To help students better understand likelihoods and the terminology 

presented in the Learn, have them determine whether or not each of 

the following event-likelihood pairs are true or false. 

It is impossible that the sun will rise in the east tomorrow. 

It is equally likely that the temperature on this day next year will be 

greater than the temperature this year. 

It is likely that you will roll the same number twice with a 6-sided 

number cube. 

On one side of five notecards have students write the likelihoods 

shown in the table. On the other side of the notecard, students write a 

situation to match each likelihood. Students should share their cards 

with a partner, and discuss any differences about the situations listed. 

Interactive Presentation 

Learn, Likelihood of Events, Slide 2 of 3 

Lesson 9-1 • Find Likelihoods 563

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page0821.xhtml


2 EXPLORE AND DEVELOP 7.SP.C.5 

Interactive Presentation 

Example 1, Classify Likelihoods, Slide 1 of 2 

CLICK

On Slide 1, students will select the 

descriptions that best classify the 

likelihoods of the spinner landing on a 2. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Classify Likelihoods 

Objective 

Students will classify the likelihood of simple events. 

Teaching the Mathematical Practices 

5 Use Appropriate Tools Strategically Enco urage students to 

refer to the likelihood of events number line for the description of 

each type of event as they examine each spinner presented. 

6 Attend to Precision Students should precisely classify the 

likelihoods based on the sizes, distribution, and characteristics of 

the sections. 

MPMP

Questions for Mathematical Discourse 
SLIDE 1 

AL Which spinner’s likelihood of landing on a 2 is classified as

impossible? the spinner with all sections labeled with a 1 

AL Which spinner’s likelihood of landing on a 2 is classified as certain?

the spinner with all sections labeled with a 2 

OL Describe a method you can use for classifying each spinner’s

likelihood. Sample answer: Because the sections are all of equal 

size, compare the number of sections labeled with a 2 to the 

total number of sections. If this ratio is equal to one half, then the 

likelihood is equally likely. If this ratio is less than one half, then the 

likelihood is unlikely. If this ratio is greater than one half, then the 

likelihood is likely. 

BL Describe a different spinner in which the likelihood of landing

on red is likely. Sample answer: a spinner with 6 total equal-size 

sections in which 4 or 5 sections are labeled red 

Go Online 

• Find additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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3 REFLECT AND PRACTICE 7.SP.C.5 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Exit Ticket 

Refer to the Exit Ticket slide. Suppose one of the teams calls heads. 

Classify this event as impossible, unlikely, equally likely, likely, or certain. 

Write a mathematical argument that can be used to defend your solution. 

equally likely; Sample answer: A coin can turn up either heads or tails. It 

is equally likely that the coin will turn up heads. 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive Student 

Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Assignments 

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T opic Exercises 

1 classify the likelihood of simple events 1–6 

2 extend concepts learned in class to apply them in new

contexts 

7, 8 

3 solve application problems involving finding likelihood 9, 10 

3 higher-order and critical thinking skills 11–14 

Common Misconception 

Some students may not understand that or means either outcome. For 

e xample, in Exercise 3, dog or cat refers to either a dog or a cat. So, both 

outcomes need considered when classifying the likelihood. 

Interactive Presentation 

Exit Ticket 
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3 REFLECT AND PRACTICE 7.SP.C.5 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them 

In E xercise 12, students explain if each option of a multiple-choice 

question is equally likely. 

2 Reason Abstractly and Quantitatively In Exercise 13, students 

use reasoning about the size of the given percent to explain 

the likelihood of a random person being vegetarian given a 

population statistic. 

MPMP

Collaborative Practice 

Have students work in pairs or small groups to complete the following 

e xercise. 

Create your own higher-order thinking problem. 

Use with Exercises 11–14 After completing the higher-order thinking 

problems, have students write their own higher-order thinking problem 

that involves the concepts from this lesson. Have them trade their 

problems with a partner and solve them. Then have them check each 

other’s work, and discuss and resolve any differences. 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, BL 

THEN assign: 

• Practice, Exercises 7, 9, 11–14 

• Frequency Tables 

IF students score 66–89% on the Checks, OL 

THEN assign: 

• Practice, Exercises 1–8, 10, 12 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Example 1 

• Frequency Tables 

IF students score 65% or below on the Checks, AL 

THEN assign: 

• Remediation: Review Resources 

• Take Another Look 

• Frequency Tables 
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Lesson 9-2 

Relative Frequency of Simple Events 
7.SP.C.6, 7.SP.C.7.B 

LESSON GOAL 

Students will find the relative frequency of simple events and 

compare relative frequency to experimental probability. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Experiments and Likelihood 

Learn: Relative Frequency 

Example 1: Find Relative Frequencies 

Example 2: Find Relative Frequencies from Tables 

Example 3: Find Relative Frequencies from Graphs 

Learn: Relative Frequency Tables and Bar Graphs 

Learn: Experimental Probability from Relative Frequency 

Example 4: Find Experimental Probabilities 

Example 5: Estimate to Make Predictions 

Apply: Sales 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of the Checks to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Take Another Look ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 53 of the Language Development 

Handbook to help your students build 

mathematical language related to the relative 

frequency of simple events. 

ELL You can use the tips and suggestions on 

page T53 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 
45 min 1 day 

Focus 
Domain: Statistics and Probability 

Supporting Cluster(s): In this lesson, students address supporting 

cluster 7. SP.C by solving problems involving relative frequency and 

experimental probability of simple events. 

Standards for Mathematical Content: 7 .SP.C.6, 7.SP.C.7, 

7.SP.C.7.B 

Standards for Mathematical Practice: MP 1, MP2, MP3, MP4, MP5, 

MP6 

Coherence 

Vertical Alignment 

Previous 

Students classified the likelihood of simple events. 

7. SP.C.5 

Now

Students find the relative frequency of simple events and compare relative 

frequency to experimental probability. 

7.SP.C.6, 7.SP.C.7.B 

Next 

Students will solve problems involving theoretical probability of simple 

events and their complements. 

7.SP.C.7.A 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students will use their 

knowledge of outcomes and likelihood to develop an understanding 

of relative frequency of simple events and making predictions using 

relative frequency. They will use this understanding to develop 

fluency in finding relative frequencies of simple events. 

Mathematical Background 
Go Online to find the mathematical background for the topics that 

are covered in this lesson. 
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1 LAUNCH 7.SP.C.6, 7.SP.C.7.B 

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Learn? 

Warm Up 

Prerequisite Skills 

The Warm-Up exercises address the following prerequisite skill for 

this lesson: 

• solving word problems involving simplifying fractions (Exercises 1–3) 

Answers 

_ 2 _ 1. 
5 

_ 3 _ 2. 
8 

_ 1 _ 3. 
5 

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about expected free throw shots made 

by basketball players. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer 

read aloud How can I meet these standards? and How can I use these 

practices?, and connect these to the standards. 

What Vocabulary Will You Learn? 
Use the following questions to engage students and facilitate a class 

discussion. Additional questions are available online. 

Ask: 

• Describe an experiment in your own words. Sample answer: An 

experiment is the process of testing under controlled conditions. 

• What does the term probable mean? Sample answer: Probable means 

likely to be true. 

• What do you think the goal of conducting an experiment might be? 

Sample answer: to make inferences about the outcome of events, or to 

test a theory or hypothesis 

• Explain one way to organize the frequency of events occurring. Sample 

answer: A tally chart can be used to organize the frequency of events 

occurring. 

• What is a bar graph? Sample answer: a graph using bars to display data 
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2 EXPLORE AND DEVELOP 7.SP.C.6, 7.SP.C.7.B 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Experiments and Likelihood 

Objective 

Students will use Web Sketchpad to explore how running an experiment 

helps to classify the lik elihood of an event. 

Ideas for Use 

Recommended Use Present the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. P airs should discuss each of the Talk 

About It! questions. Monitor student progress during the activity. Upon 

completion of the Explore activity, have student volunteers share their 

responses to the Inquiry Question. 

What if my students don’t have devices? Y ou may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of Activity 

Students will use a sketch that simulates tossing darts at a target. 

Throughout this activity , students will use the sketch to describe the 

likelihood of hitting the target and to predict the number of darts that will 

hit the target out of 100 tosses. They will then test their predictions by 

performing experiments using the sketch. 

Inquiry Question 

How does running an experiment help you find the likelihood of an event 

occurring ? Sample answer: By running an experiment, I can find the ratio 

of the number of successes to the total attempts and then classify that 

event’s likelihood. 

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. A sample response for the Talk About It! 

questions on Slide 2 is shown. 

Talk About It! 
SLIDE 2 

Mathematical Discourse 

Share your results with a classmate. How do the results compare? Based 

on each person’s results, describe the likelihood of hitting the target. 

How do the likelihoods compare? See students’ responses. 

(continued on next page) 

Interactive Presentation 

Explore, Slide 1 of 7 

Explore, Slide 2 of 7 

WEB SKETCHPAD 

Throughout the Explore, students use Web Sketchpad to explore 

how running an experiment helps to find the likelihood of an event 

occurring. 
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2 EXPLORE AND DEVELOP 7.SP.C.6, 7.SP.C.7.B 

Interactive Presentation 

Explore, Slide 6 of 7 

TYPE

On Slide 7, students respond to the Inquiry Question and view a 

a sample answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Experiments and Likelihood 
(continued)

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively Enc ourage students 

to use the interactive software to gain insight into the benefit of 

using an experiment to determine the likelihood of events. 

5 Use Appropriate Tools Strategically Students will use Web 

Sketchpad to explore how they can run experiments to help 

determine the likelihood of events. 

MPMP

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. A sample response for the Talk About It! 

questions on Slide 6 is shown. 

Talk About It! 
SLIDE 6 

Mathematical Discourse 

Share your results with a classmate. How do the results compare? Based 

on each person’s results, describe the likelihood of hitting the target. 

How do the likelihoods compare? See students’ responses. 
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7.SP.C.6, 7.SP.C.7.B 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Relative Frequency 

Objective 

Students will understand what relative frequency means and how to find 

the relative frequency of an event. 

Teaching the Mathematical Practices 

6 Attend to Precision As students discuss the Talk About It! 

question on Slide 3, encourage them to refer to the definitions of 

the terms probability and relative frequency before providing their 

examples. 

MPMP

Go Online 

Have students watch the animation on Slide 2. The animation illustrates 

how to find the relative frequency of an event. 

Teaching Notes 
SLIDE 1 

Prior to having students select the flashcards, you may wish to have 

a class discussion about the term probability. Ask students to think 

about when they have used probability or chance in everyday life. Some 

students may say when they hear the weather report, the meteorologist 

reports on a "chance of rain". Other students may say that a player's 

batting average is like probability as it can predict how the batter will 

perform in the future. Then have students select the Words and Ratio 

flashcards to view more about relative frequency. Point out to students 

that a batting average is an example of relative frequency. 

(continued on next page) 

DIFFERENTIATE 

Reteaching Activity AL 

To help students better understand relative frequency, use the 

following activity with students in groups of four or five. 

Give each group a small container. Assign one student in each group 

to be the recorder. Have them make a table like the one shown. Have 

each student write their name on a slip of paper, fold it up, and place 

it in the group’s container. Instruct a student from each group to draw 

one slip of paper out of the container, read the name, and return the 

paper to the container. The recorder should place a tally mark next to 

the name that was drawn. Repeat the process until the experiment has 

been run at least 10 times. Students should then work together to write 

the relative frequency of each student’s name being drawn. 

Name Tally 

Interactive Presentation 

Learn, Relative Frequency, Slide 1 of 3 

FLASHCARDS 

On Slide 1, students use Flashcards to view 

different representations of relative 

frequency. 
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2 EXPLORE AND DEVELOP 7.SP.C.6, 7.SP.C.7.B 

Interactive Presentation 

Learn, Relative Frequency, Slide 2 of 3 

WATCH 

On Slide 2, students watch an animation 

that explains how to find the relative 

frequency of an event. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Relative Frequency (continued) 

Teaching Notes 
SLIDE 2 

Play the animation for the class. You may wish to pause the animation 

when the audio “...part-to-whole ratio of the number of times an event 

occurs to the number of trials in an experiment.” concludes. Ask students 

for the number of times the desired event occurs and for the number of 

trials in the experiment. Some students may struggle with finding the 

total number of trials in the experiment. Point out that they can find the 

number by adding the numbers in the second column in the table. 

During Step 2 of the animation, remind students that, in order to find the 

relative frequency as a percent, they will need to scale backward the 

_ 3 _ 6 _ _ 9 __ _ 4 _ 5 _ ratio to , then scale forward to . Then, students can write the 
80 20 100 

relative frequency as a percent. 

After the animation has finished playing, ask students which form of 

the answer they prefer. Some students may say they prefer the percent 

because it is clear from looking at the percent that almost half of the fruit 

stars are strawberry. 

Talk About It! 
SLIDE 3 

Mathematical Discourse 

Where do you see probability and relative frequency in everyday life? 

Sample answers: the chance of rain on a given day, as reported by the 

weather service; the percentage of shots a basketball player makes in a 

season 

568 Module 9 • Probability

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page0830.xhtml


7.SP.C.6, 7.SP.C.7.B 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Find Relative Frequencies 

Objective 

Students will find relative frequencies from a verbal situation. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively Enco urage students to 

understand that relative frequency is a ratio that compares the 

number of favorable outcomes to the total number of outcomes. 

6 Attend to Precision Students should be able to make sense of 

the term relative frequency, meaning the frequency of the desired 

number occurring relative to the total number of rolls. 

As students discuss the Talk About It! question on Slide 3, they 

should make sense of an event with a relative frequency of 20% 

as it relates to how likely it will occur. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL How many times was the number cube rolled? 20 times 

AL How many times was the number 5 rolled? 4 times 

_ 1 _ OL Explain the meaning of the relative frequency . Sample answer: 
5 

1 out of 5 rolls resulted in a 5. 

OL Find the relative frequency of not rolling a 5. Express your answer 

as a percent. Explain your reasoning. 80%; Sample answer: 

100% - 20% = 80% 

OL Why is simplifying the fraction beneficial? Sample answer: It is 

easier to think about 1 in 5 rolls resulting in the desired outcome 

than to think about 4 in 20 rolls 

BL Suppose the relative frequency of rolling a 5 on the number cube 

when it is rolled a total of 60 times is 25%. How many times did the 

number cube land on 5? 15 times 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 1, Find Relative Frequencies, Slide 2 of 4 

CLICK 

On Slide 2, students move through the 

steps to find the relative frequency of 

rolling a 5. 

TYPE 

On Slide 2, students determine the 

a relative frequency of rolling a 5. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 7.SP.C.6, 7.SP.C.7.B 

Interactive Presentation 

Example 2, Find Relative Frequencies from Tables, Slide 2 of 5 

TYPE 

On Slide 2, students determine the totals. 

a 

DRAG & DROP 

On Slide 3, students drag numbers to write 

a ratio. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Find Relative Frequencies 
from Tables 

Objective 

Students will find relative frequencies from data in frequency tables. 

Teaching the Mathematical Practices 

6 Attend to Precision Enc ourage students to read the question 

carefully in order to know they need to find the relative frequency 

that either animal was preferred. 

MPMP

Questions for Mathematical Discourse 

SLIDE 2 

AL How will you find the total number of students surveyed? Add all of 

the frequencies for each animal. 

AL How many students chose penguins or bears as their favorite 

exhibit? What operation does the term or indicate? 19 students; 

The term or indicates addition. 

OL If you were asked how many more students chose penguins over 

bears, which key words would indicate the operation you should 

use? The key words how many more indicates subtraction; 13 – 6, 

or 7 more students chose penguins over bears. 

BL Were there any students who chose none of the above as their 

favorite animal exhibit? Explain. no; Sample answer: If this was the 

case, the frequency table would indicate this as a new row with the 

number of students who chose none of the above. 

SLIDE 3 

AL Why is the denominator of the ratio 70, and not 19? The relative 

frequency ratio is the number of favorable outcomes to the total 

number of outcomes. In this case, the total number of outcomes 

corresponds to 70 students. 

OL Is it easier to comprehend the relative frequency expressed as a 

fraction, decimal, or percent? Explain. Sample answer: In this case, 

it is easier to comprehend the relative frequency as a decimal 

or percent because it might not be as easy to comprehend the 
_ 19 

relationship between the numbers 19 and 70 in the fraction . 
70 

_ 1 _ 
BL A classmate stated the relative frequency is close to . How 

4 
would you respond? Sample answer: The classmate’s statement is 

_ 19 _ 1 _ reasonable because is about 0.27, which is close to . 
70 4 

Go Online 

• Find additional teaching notes, Teaching the Mathematical Practices, 

and Talk About It! questions to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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7.SP.C.6, 7.SP.C.7.B 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Find Relative Frequencies 
from Graphs 

Objective 

Students will find relative frequencies from frequency bar graphs. 

Teaching the Mathematical Practices 

6 Attend to Precision Enc ourage students to read the question 

carefully in order to know they need to find the relative frequency 

of either blue or green. 

3 Construct Viable Arguments and Critique the Reasoning of 

Others As students discuss the Talk About It! question on Slide 3, 

encourage them to use reasoning about the equal-size sections of 

the spinner to make an argument about what kind of results they 

might expect to see. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL How many times was green spun? blue? 24 times; 22 times 

OL A classmate stated the total number of outcomes is 46. What 

is the likely error? Sample answer: The classmate only added 

the frequencies for green and blue. They also need to add the 

frequencies for red as part of the total. 

OL If you did not know that the spinner had three equal-size sections, 

what prediction might someone make about a spinner based solely 

on these results? Sample answer: The sections that correspond to 

green and blue might be of equal size, because their results are 

similar. The section that corresponds to red might be smaller in 

size, because the number of spins that land on red are smaller than 

green or blue. 

BL Is the relative frequency of spinning green or blue the same as the 

relative frequency of spinning not red? Explain, without calculating. 

yes; Sample answer: The only colors are red, green, and blue. So, 

spinning not red means you either spin green or blue. 

Go Online 

• Find additional teaching notes and Talk About It! questions to promote 

mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 3, Find Relative Frequencies from Graphs, Slide 2 of 4 

CLICK 

On Slide 2, students move through the 

steps to find the relative frequency of the 

event. 

TYPE 

On Slide 2, students determine missing 

a values to write a ratio representing the 

relative frequency. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

Lesson 9-2 • Relative Frequency of Simple Events 571 

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page0833.xhtml


2 EXPLORE AND DEVELOP 7.SP.C.6, 7.SP.C.7.B 

Interactive Presentation 

Learn, Relative Frequency Tables and Bar Graphs, Slide 1 of 3 

TYPE 

On Slide 1, students determine the missing 

values needed to complete a table of a 
relative frequencies. 

CLICK 

On Slide 2, students use square shading to 

graph relative frequency. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Relative Frequency T ables and 

Bar Graphs 

Objective 

Students will understand how to create relative frequency tables and bar 

graphs from a set of data. 

Go Online to find additional teaching notes and T eaching the 

Mathematical practices. 

Teaching Notes 
SLIDE 2 

Students will learn how to graph the data from a relative frequency table 

into a relative frequency bar graph. Point out to students that both the 

table and the graph show the same information. The graph is a visual 

representation of the table. When creating the graph from the interactive 

activity, some students may just shade the top section. Point out that to 

accurately represent each relative frequency value in the bar graph, they 

need to shade the correct number of sections. 

Talk About It! 
SLIDE 3 

Mathematical Discourse 

Compare and contrast the relative frequency table with the frequency 

bar graph. Sample answer: Both the table and graph show the same 

data. The graph shows how the relative frequencies for each blood type 

visually compare to one another. The visual comparisons are easier to 

see in the graph. 

DIFFERENTIATE 

Enrichment Activity BL 

To challenge students’ understanding of relative frequency tables, 

have students consider the following problem. 

Rhett surveyed his classmates to determine how many siblings 

each had. Based on the results, he calculated the following relative 

frequencies. 

0 siblings: 0.05 

1 sibling: 0.2 

2 siblings: 0.5 

3 siblings: 0.25 

4 or more siblings: 0.1 

Explain why these relative frequencies are not possible. Sample 

answer: The relative frequencies add to more than 1. 
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7.SP.C.6, 7.SP.C.7.B 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Experimental Probability from 

Relative Frequency 

Objective 

Students will understand how experimental probability is related to 

relative frequency . 

Teaching the Mathematical Practices 

6 Attend to Precision A s students discuss the Talk About It! 

question on Slide 3, encourage them to craft a clear and precise 

explanation that communicates each mathematical similarity and 

difference. 

MPMP

Teaching Notes 
SLIDE 1 

Students will learn the term experimental probability. Have them select 

the Words and Ratio flashcards to see how experimental probability can 

be described using these multiple representations. 

Point out to students that relative frequency refers to events that have 

already happened. Experimental probability is a prediction of what can 

happen in the future based on the relative frequency. While the two ratios 

are the same, the meaning behind them is different. 

SLIDE 2 

Students will compare and contrast relative frequency and experimental 

probability. You may wish to have them generate their own examples 

of situa tions that describe an experiment where they find the relative 

frequency of an event, and then how they can interpret the relative 

frequency as experimental probability. Sample answer: I pull a building 

block from a bin of blocks 25 times. The relative frequency of choosing a 

_ 6 
red block is . The experimental probability of choosing a red block in a 

25 
_ 6 

future experiment is . 
25 

Talk About It! 
SLIDE 3 

Mathematical Discourse 

In your own words, compare and contrast experimental probability and 

relative frequency, including the process used to find each. Sample 

answer: The process of finding an event’s experimental probability and 

its relative frequency is the same because their values are the same. 

However, relative frequency is the ratio of favorable outcomes in an 

experiment to the total trials, while experimental probability interprets 

that value as the chance of a favorable outcome occurring in the future. 

Interactive Presentation 

Learn, Experimental Probability from Relative Frequency, Slide 2 of 3 

FLASHCARDS 

On Slide 1, students use Flashcards to 

view multiple representations of 

experimental probability. 
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2 EXPLORE AND DEVELOP 7.SP.C.6, 7.SP.C.7.B 

Interactive Presentation 

Example 4, Find Experimental Probabilities, Slide 2 of 4 

CLICK

On Slide 2, students move through the 

steps to find the relative frequency of 

type A or type B. 

TYPE

On Slide 2, students determine the 

a experimental probability. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 4 Find Experimental 
Probabilities 

Objective 

Students will find the experimental probability of an event from a relative 

frequency bar graph. 

Teaching the Mathematical Practices 

6 Attend to Precision Encour age students to read the question 

and analyze the graph carefully in order to know they need to 

find the experimental probability of a person chosen at random 

having either type A or type B blood. 

As students discuss the Talk About It! question on Slide 3, 

encourage them to use clear and precise mathematical language 

in their explanations for the difference between these two terms. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What is experimental probability? Experimental probability is a

prediction of how likely an event is to happen in the future, based 

on the relative frequency of that event from an experiment. It has 

the same value as the relative frequency. 

AL What is the relative frequency for type A? type B? 0.4; 0.1

OL Compare and contrast the relative frequency to the experimental

probability. Sample answer: They have the same value. However, 

the relative frequency is a ratio describing the actual results. 

The experimental probability is a ratio describing the prediction 

of results that will happen in the future, based on the relative 

frequency results. 

OL What is the sum of all of the relative frequencies? Why does this

make sense? 1; Sample answer: These are the only blood types. 

Every person in the experiment had one of these blood types. 

BL What is the experimental probability, expressed as a percent, that

a person chosen at random will have neither type A nor type B 

blood? 50% 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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7.SP.C.6, 7.SP.C.7.B 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 5 Estimate to Make Predictions 

Objective 

Students will make predictions using relative frequency and proportional 

reasoning. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively Enco urage students to 

analyze the problem and make sure their answer makes sense 

within the context of the problem. 

As students discuss the Talk About It! question on Slide 4, 

encourage them to understand that the prediction is based on the 

actual relative frequency, and is not a guaranteed statement of 

what will actually happen. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What does a relative frequency ratio mean? It is the ratio of the 

number of favorable outcomes to the total number of outcomes. 

AL Why is the denominator of the ratio 11,434 and not 4,189? The 

player had 4,189 hits in 11,434 at-bats, so the total is 11,434. 

OL In order to predict the number of hits for 500 at-bats, why do you 

find the relative frequency first? Sample answer: I need to use the 

relative frequency ratio to set up and solve a proportion because 

the two quantities (hits, at-bats) are assumed to be proportional. 

OL Estimate the relative frequency percentage. Sample answer: 4,189 

≈ 4,000 and 11,434 is close to 12,000. Because 4,000 out of 12,000 is

about one third, the relative frequency percentage is about 33%. 

BL In Major League Baseball, the relative frequency of hits to at-bats 

over a season is typically between 0.250 and 0.275. A relative 

frequency over 0.300 is considered to be very good, and a relative 

frequency of 0.400 or greater is rarely achieved. How many hits 

would this player need to achieve a batting average of 0.400 in 

11,434 at-bats? about 4,574 hits 

Go Online 

• Find additional teaching notes, discussion questions, and the Talk 

About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 5, Estimate to Make Predictions, Slide 2 of 5 

DRAG & DROP 

On Slide 2, students drag values to 

complete the relative frequency. 

CLICK 

On Slide 3, students move through the 

steps to estimate the number of hits. 

CHECK 

Students complete the Check 

exercise online to determine if they 

are ready to move on. 
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2 EXPLORE AND DEVELOP 7.SP.C.6, 7.SP.C.7.B 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 
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7.SP.C.6, 7.SP.C.7.B 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Sales 

Objective 

Students will come up with their own strategy to solve an application 

problem involving D VD sales. 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them, 

4 M odel with Mathematics Students will be presented with 

a task. They will first seek to understand the task, and then 

determine possible entry points to solving it. As students come up 

with their own strategies, they may propose mathematical models 

to aid them. As they work to solve the problem, encourage them 

to evaluate their model and/or progress, and change directions, 

if necessary. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others As students respond to the Write About It! prompt, 

have them make sure their argument uses correct mathematical 

reasoning. If you choose to have them share their responses with 

others, encourage the listeners to ask clarifying questions to 

verify that the reasoning is correct. 

MPMP

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

the task, or have a volunteer read it aloud. Then allow students the time 

to mak e sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them 

on a particular strategy, encourage them to use their own strategies to 

solve the problem and to evaluate their progress along the way. They 

may or may not find that they need to change direction or try out several 

strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustration, or disengagement, intervene to encourage 

them to think of alternate approaches to the problem. Some sample 

questions are shown. 

• How many DVDs were sold altogether last year? 

• How does the quantity of comedy DVDs sold last year compare to the 

other types of DVDs sold last year? 

Write About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

Interactive Presentation 

Apply, Sales 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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3 REFLECT AND PRACTICE 7.SP.C.6, 7.SP.C.7.B 

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Foldables 

Have students update their Foldables based on what they learned 

in this lesson. For this lesson, students can record information about 

simple events. You may wish to have students share their Foldables with 

a partner to compare the information they recorded, discussing and 

resolving any differences. 

Exit Ticket 

Refer to the Exit Ticket slide. Find the number of free throws you 

would expect a basketball player to make, out of 300 attempts. Write a 

mathematical argument that can be used to defend your solution. 270 

free throws; Sample answer: Use the relative frequency of the basketball 

player making a free throw to set up and solve a proportion to predict the 

_ 90 _ x 

number of free throws made out of 300 attempts: = , so x = 270 
100 300 

free throws. 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, BL 

THEN assign: 

• Practice, Exercises 3, 5, 7, 8–11 

• Frequency Tables 

IF students score 66–89% on the Checks, OL 

THEN assign: 

• Practice, Exercises 1–5, 7, 9 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1–5 

• Frequency Tables 

IF students score 65% or below on the Checks, AL 

THEN assign: 

• Remediation: Review Resources 

• Take Another Look 

• Frequency Tables 
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7.SP.C.6, 7.SP.C.7.B 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive Student 

Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Assignments 

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T opic Exercises 

1 find relative frequencies from word problems 1 

2 find relative frequencies from data in frequency tables 2 

2 find relative frequencies from frequency bar graphs 3 

2 find the experimental probability of an event from a 4 

relative frequency bar graph 

2 extend concepts learned in class to apply them in new 5 

contexts 

3 solve application problems involving relative frequency 6, 7 

of simple events 

3 higher-order and critical thinking skills 8–11 

Common Misconception 

Some students may not understand that or refers to either outcome 

occurring. For e xample, in Exercise 2, in order to find  the relative 

frequency for either the butterfly exhibit or the train exhibit, the two 

relative frequencies must be added. 
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3 REFLECT AND PRACTICE 7.SP.C.6, 7.SP.C.7.B 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teaching the Mathematical Practices 

7 Look For and Make Use of Structure In E xercise 8, students 

draw a spinner based on relative frequencies. 

1 Make Sense of Problems and Persevere in Solving Them 

In Exercise 10, students determine experimental probability of 

an event not occuring and express it as a fraction, decimal, and 

percent. 

In Exercise 11, students find the total number of tosses given an 

experimental probability and the number of times the counter 

landed on red. 

MPMP

Collaborative Practice 

Have students work in pairs or small groups to complete the following 

e xercises. 

Make sense of the problem. 

Use with Exercise 6 Have students work together to prepare a brief 

demonstration that illustrates why this problem requires multiple steps 

to solve. For example, before they can determine the profit, they must 

first determine how many bags of potato chips the school expects to sell. 

Have each pair or group of students present their response to the class. 

Solve the problem another way. 

Use with Exercise 10 Have students work in groups of 3–4. After 

completing Exercise 10, have one student from each group rotate to form 

a different group of students. Each student should share the solution 

method they previously used to solve the problem. Have students 

compare and contrast the different methods for solving the problem, and 

determine if each method is a viable solution. If the solutions were the 

same, have them brainstorm another way to solve the problem. Have one 

group present two viable solution methods to the class, and explain why 

each method is a correct method. 
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Lesson 9-3 

Theoretical Probability of Simple Events 
7.SP.C.7, 7.SP.C.7.A 

LESSON GOAL 

Students will solve problems involving theoretical probability of 

simple events and their complements. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Long-Run Relative Frequencies 

Learn: Sample Space of Simple Events 

Example 1: Find the Sample Space of Simple Events 

Learn: Theoretical Probability of Simple Events 

Example 2: Find Theoretical Probabilities of Simple Events 

Learn: Complements of Simple Events 

Example 3: Find Complements of Simple Events 

Apply: Probability 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress of the Checks after each example 

to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Take Another Look ● 

Extension: Extension Resources ● ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 54 of the Language Development 

Handbook to help your students build 

mathematical language related to the 

theoretical probability of simple events. 

ELL You can use the tips and suggestions on 

page T54 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 
45 min 1 day 

Focus 
Domain: Statistics and Probability 

Supporting Cluster(s): In this lesson, students address supporting 

cluster 7. SP.C by solving problems involving theoretical probability of 

simple events and their complements. 

Standards for Mathematical Content: 7. SP.C.7, 7.SP.C.7.A 

Standards for Mathematical Practice: MP 1, MP2, MP3, MP4, MP5, 

MP6 

Coherence 

Vertical Alignment 

Previous 

Students found the relative frequency of simple events and compared 

relative frequency to e xperimental probability. 

7.SP.C.6, 7.SP.C.7.B 

Now

Students solve problems involving theoretical probability of simple events 

and their complements. 

7.SP.C.7, 7.SP.C.7.A 

Next 

Students will solve problems that compare probabilities and relative 

frequencies of simple events. 

7.SP.C.6, 7.SP.C.7, 7.SP.C.7.A, 7.SP.C.7.B 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students develop their 

understanding of the sample space for simple events and how 

it relates to probability. They will use their knowledge of relative 

frequency to develop an understanding of theoretical probability of 

simple events and the complement of a simple event. They will use 

this understanding to gain fluency in finding theoretical probabilities 

of simple events. 

Mathematical Background 
Go Online to find the mathematical background for the topics that 

are covered in this lesson. 
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1 LAUNCH 7.SP.C.7, 7.SP.C.7.A 

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Learn? 

Warm Up 

Prerequisite Skills 

The Warm-Up exercises address the following prerequisite skill for this 

lesson: 

• converting among fractions, decimals, and percents (Exercises 1–5) 

Answers 

1. 0.65 2. 0.375 

2 __ 2 _ 3 __ 3. 4.
25 4 

5. 60% 

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about games of skill and chance at a 

carnival. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer 

read aloud How can I meet these standards? and How can I use these 

practices?, and connect these to the standards. 

What Vocabulary Will You Learn? 
Use the following questions to engage students and facilitate a class 

discussion. 

Ask: 

• In everyday life, if two things are complementary, what does 

that mean? Give an example. Sample answer: If two things are 

complementary, it means that they correspond with each other in a 

harmonious way. 

• Describe a sample in your own words. Sample answer: A sample is a 

small part or quantity intended to show what the whole is like. 

• How would you describe a theoretical idea? Sample answer: An idea 

that is possible, assumed, and created from conjecture. 

• What does the adjective uniform mean? Sample answer: Uniform 

means remaining the same in all cases and at all times. 
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2 EXPLORE AND DEVELOP 7.SP.C.7, 7.SP.C.7.A 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Long-Run Relative Frequencies 

Objective 

Students will use Web Sketchpad to explore the relationship between 

long-run relative frequency and theoretical probability . 

Ideas for Use 

Recommended Use Present the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. P airs should discuss each of the Talk 

About It! questions. Monitor student progress during the activity. Upon 

completion of the Explore activity, have student volunteers share their 

responses to the Inquiry Question. 

What if my students don’t have devices? Y ou may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of Activity 

Students will use a sketch that simulates spinning a spinner. Throughout 

this activity , students will make predictions about spinner outcomes. 

They will test their predictions and find relative frequencies of events by 

spinning digital spinners 10 times and 100 times. 

Inquiry Question 

How can you predict relative frequency without performing an 

e xperiment? Sample answer: Over many trials, the relative frequency 

should get closer to the ratio of favorable outcomes to the total possible 

outcomes in the experiment. This ratio can be used to predict the relative 

frequency without performing an experiment. 

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. Sample responses for the Talk About It! 

questions on Slide 3 are shown. 

Talk About It! 
SLIDE 3 

Mathematical Discourse 

Compare your results with a classmate. How do the results compare with 

your predictions? See students’ responses. 

Consider your results after 10 spins versus 100 spins. Does it appear that 

your results are approaching a certain value? Explain. Students should 

notice that, for 100 spins, the relative frequency of landing on red is likely 
_ 1 _ close to , 0.5, or 50%. 
2 

(continued on next page) 

Interactive Presentation 

Explore, Slide 1 of 7 

Explore, Slide 3 of 7 

WEB SKETCHPAD 

Throughout the Explore, students use Web Sketchpad to explore 

the relationship between long-run relative frequency and 

theoretical probability. 
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2 EXPLORE AND DEVELOP 7.SP.C.7, 7.SP.C.7.A 

Interactive Presentation 

Explore, Slide 5 of 7 

TYPE

On Slide 6, students make a prediction for how many spins out of 

a 1,000 will land in a section. 

TYPE

On Slide 7, students respond to the Inquiry Question and view a 

a sample answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Long-Run Relative Frequencies 
(continued)

Teaching the Mathematical Practices 

5 Use Appropriate Tools Strategically S tudents will use Web 

Sketchpad to explore long-run relative frequencies. Encourage 

students to use the interactive software to gain insight into finding 

how likely an event is, without conducting an experiment. 

MPMP

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. Sample responses for the Talk About It! 

questions on Slide 5 are shown. 

Talk About It! 
SLIDE 5 

Mathematical Discourse 

Compare your results with a classmate. How do the results compare with 

your predictions? See students’ responses. 

Consider your results after 10 spins versus 100 spins. Does it appear that 

your results are approaching a certain value? Explain. Sample answer: 

Students should notice that, for 100 spins, the relative frequency of 
_ 1 _ landing on red is likely close to , 0.25, or 25%. 
4 
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7.SP.C.7, 7.SP.C.7.A 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Sample Space of Simple Events 

Objective 

Students will understand how to find the sample space of simple events. 

Teaching Notes 
SLIDE 1 

Students will learn how to find the sample space of a simple event. You 

may wish to give them other examples of simple events, such as tossing 

a coin or spinning a spinner labeled 1-10, and have them list the sample 

space of each event. 

SLIDE 2 

Point out to students that all possible outcomes are included in the 

sample space and that the sample space is not dependent on the results 

of a probability experiment. This may become more relevant as students 

learn about theoretical probability. 

DIFFERENTIATE 

Enrichment Activity BL 

If students need more of a challenge involving sample spaces of 

events, have them think about the scenario and answer the questions 

that follow. 

Game 1: You simultaneously flip two coins and win if both land showing 

tails. 

Game 2: You roll two standard number cubes and win if the sum of the 

numbers showing is divisible by 3. 

What is the sample space of Game 1? heads, tails; heads, heads; tails, 

tails 

What is the sample space of Game 2? 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12 

Out of the 3 possible outcomes, how many ways could you win 

Game 1? 1 

Out of 11 possible outcomes, how many ways could you win Game 2? 4 

Which game would you choose to play? Explain your reasoning. 

Sample answer: Game 2; I set up ratios comparing the number of ways 

to win compared to total outcomes and found the percent chance of 

winning. In Game 1, I have about 33% chance of winning. In Game 2, I 

have about 36% chance of winning. 

Interactive Presentation 

Learn, Sample Space of Simple Events, Slide 1 of 2 

Lesson 9-3 • Theoretical Probability of Simple Events 581

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page0847.xhtml


2 EXPLORE AND DEVELOP 7.SP.C.7, 7.SP.C.7.A 

Interactive Presentation 

Example 1, Find Sample Space of Simple Events, Slide 2 of 4 

DRAG & DROP 

On Slide 2, students drag the tiles that 

represent the sample space. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Find Sample Space of Simple 
Events 

Objective 

Students will find the sample space of simple events. 

Teaching the Mathematical Practices 

5 Use Appropriate Tools Strategically Enco urage students to 

use the drag and drop activity to find the sample space. 

6 Attend to Precision Students should use precision when 

finding the number of unique outcomes in the sample space. 

As students discuss the Talk About It! question on Slide 3, 

encourage them to use clear and precise mathematical language 

to explain the discrepancy. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL How many letters are in the word MATHEMATICS? 11 letters 

OL Do any of the letters repeat? If so, which ones? yes; M, A, and T 

each repeat 

OL How many unique letters are in the sample space? 8 letters 

OL Can the letter O be drawn from the bag? Explain. no; The letter O is 

not in the sample space. 

BL Generate another word that would have a different number of 

letters in its sample space than total number of letters in the 

word. Explain your choice. Sample answer: BIOLOGY has 7 letters 

total, but only 6 letters in its sample space because the letter O is 

repeated. 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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7.SP.C.7, 7.SP.C.7.A 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Theoretical Probability of Simple 

Events 

Objective 

Students will understand how to find the theoretical probability of simple 

events. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively A s students discuss 

the Talk About It! question on Slide 3, encourage them to think 

about what it means for probability to be unlikely and how that 

translates to a numerical probability. 

MPMP

Teaching Notes 
SLIDE 1 

Students will learn the terms uniform probability model and theoretical 

probability. You may wish to have students describe how the everyday 

meaning of the word uniform can help them understand the meaning of 

uniform probability. Since the term uniform means remaining the same 

in all cases and all times, a uniform probability model means that each 

probability is the same, or the outcomes are equally likely. 

Have students select the Words and Ratio flashcards to view how 

theoretical probability can be expressed using these multiple 

representations. 

To help students remember the meaning of theoretical probability, have 

them use their understanding of the term theoretical, which means based 

or calculated through theory, as opposed to experiment or practice. 

SLIDE 2 

Students will compare the relative frequency of a completed probability 

experiment to the theoretical probability of each event in the experiment 

happening. Point out to students that theoretical probability is what you 

expect to happen when conducting an experiment, while the relative 

frequency ratio describes what actually happened. 

Talk About It! 
SLIDE 3 

Mathematical Discourse 
_ 1 _ The probability number line shows that a probability of is unlikely. What 
4 

are some other probability ratios that are unlikely? Sample answer: 
_ 1 _ _ 1 _ _ 3 _ , ,
3 5 10 

A classmate said that because heads turned up almost every time, 

out of the 20 tosses, that it has to land on tails on the next toss. Is this 

reasoning correct? Why or why not? no; Sample answer: The chance that 

the coin will land on tails on any toss in the future is not dependent on 

what happened in the past. The chance the coin will land on tails on the 
_ 1 _ next toss is . 
2 

Interactive Presentation 

Learn, Theoretical Probability of Simple Events, Slide 1 of 3 

FLASHCARDS 

On Slide 1, students use Flashcards to 

view different representations of 

theoretical probability. 
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2 EXPLORE AND DEVELOP 7.SP.C.7, 7.SP.C.7.A 

Interactive Presentation 

Example 2, Find Theoretical Probabilities of Simple Events, Slide 2 of 4 

CLICK 

On Slide 2, students move through the 

steps to find the theoretical probability. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Find Theoretical Probabilities 
of Simple Events 

Objective 

Students will find the theoretical probability of simple events. 

Questions for Mathematical Discourse 
SLIDE 2 

AL How many total outcomes are there? List them. 8 outcomes; The 

outcomes are 3, 4, 5, 6, 7, 8, 9, and 10. 

AL Describe the favorable outcome. The favorable outcome is a disc 

with a prime number on it. 

OL How many favorable outcomes are there? List them. 3 outcomes; 

The favorable outcomes are 3, 5, and 7. 

OL Is the theoretical probability of selecting a disc with a non-prime 

number on it the same as the theoretical probability of selecting a 

disc with a prime number on it? Explain. no; There are 3 discs with 

a prime number on them out of 8 total discs, so 5 discs out of 8 

would have non-prime numbers on them. One of the probabilites 
3 __ 5 __ is and the other is . 
8 8 

BL How can you use the theoretical probability to predict the number 

of times a disc with a prime number on it will be selected if a disc 

is selected 500 times? Assume it is replaced after each selection. 
3 __ Then make a prediction. Sample answer: Find of 500; I predict 
8 

that a disc with a prime number will be selected about 188 times. 

Go Online 

• Find additional teaching notes, Teaching the Mathematical Practices, 

and the Talk About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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7.SP.C.7, 7.SP.C.7.A 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Complements of Simple Events 

Objective 

Students will understand how to find the complements of simple events. 

Go Online to find additional teaching notes and T eaching the 

Mathematical practices. 

Teaching Notes 
SLIDE 1 

Before students choose the Words, Symbols, Equation flashcards, you 

may wish to ask them to explain complementary events in their own 

words. Some students may say that complementary events consist of the 

desired outcome and every thing except for the desired outcome. Remind 

students that the probability of an event that is certain is 100% or 1. It is 

certain that an event will either happen or not happen, so the sum of the 

probabilities of complementary events must be 100% or 1. 

Have students select the Words, Symbols, Equation flashcards to 

view how com plementary events can be described using multiple 

representations. 

Talk About It! 
SLIDE 5 

Mathematical Discourse 

What do you notice about the relationship between the probability of an 

event and its complement? Sample answer: The probability of an event 

occurring or its complement make up all the possible outcomes of an 

event and their values add to 1. 

DIFFERENTIATE 

Reteaching Activity AL  

Some students may better be able to identify complements by first 

writing out the sample space. Explain to students that the complement 

of an event is every event in the sample space other than the desired 

outcome. Have students identify the complement of the following 

event by listing the sample space and eliminating the desired outcome 

of the event. 

A spinner is divided into 15 equal sections, numbered 1-15. The desired 

outcome is a multiple of 2 or a multiple of 3. 

What is the sample space? 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15 

What numbers in the sample space are multiples of 2? 2, 4, 6, 8, 

10, 12, 14 

What numbers in the sample space are multiples of 3? 3, 6, 9, 12, 15 

Eliminate the multiples of 2 and 3 from the sample space. What 

numbers remain? 1, 5, 7, 11, 13 

What is the complement of spinning a multiple of 2 or a multiple of 3? 

spinning a 1, 5, 7, 11, or 13 

Interactive Presentation 

Learn, Complements of Simple Events, Slide 1 of 5 

FLASHCARDS 

On Slide 1, students use Flashcards to 

view multiple representations of 

complementary events. 

DRAG & DROP 

On Slides 2-4, students drag and drop 

complements of scenarios. 

Lesson 9-3 • Theoretical Probability of Simple Events 585

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page0851.xhtml


2 EXPLORE AND DEVELOP 7.SP.C.7, 7.SP.C.7.A 

Interactive Presentation 

Example 3, Find Complements of Simple Events, Slide 2 of 5 

CLICK 

On Slide 2, students select all the 

outcomes that make up the event’s 

complement. 

CLICK 

On Slide 3, students move through the 

steps to find the probability of the 

complement. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Find Complements of Simple 
Events 

Objective 

Students will find complements of simple events. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively As students discuss the 

Talk About It! question on Slide 4, encourage them to make sense 

of the relationship between the probability of an event and its 

complement. 

MPMP

Go Online 

• Find additional teaching notes, discussion questions, and the Talk 

About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

DIFFERENTIATE 

Language Development Activity ELL 

Students may confuse the terms compliment (everyday use), 

complimentary (everyday use), complement (in probability), and 

complementary (in probability or geometry). Have students create a 

table or graphic organizer to see when and how each term is used. A 

sample table is shown. Have them discuss with a partner how they can 

use the context of a conversation or topic to determine the meaning of 

these words within context. 

Term Use 

compliment Everyday Use To compliment someone is to 

acknowledge them with praise. 

complimentary Everyday Use An item that is given away for free is a 

complimentary item. 

complement Math Use In probability, the complement of an event 

occurring is the event not occurring. 

complementary

(angles)

Math Use In geometry, complementary angles are 

two angles whose measures add up to 90. 

complementary

(events)

Math Use In probability, complementary events are 

two events whose probabilities add to 1. 
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7.SP.C.7, 7.SP.C.7.A 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Probability 

Objective 

Students will come up with their own strategy to solve an application 

problem involving probability . 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them, 

4 M odel with Mathematics Students will be presented with 

a task. They will first seek to understand the task, and then 

determine possible entry points to solving it. As students come up 

with their own strategies, they may propose mathematical models 

to aid them. As they work to solve the problem, encourage them 

to evaluate their model and/or progress, and change directions, 

if necessary. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others As students respond to the Write About It! prompt, 

have them make sure their argument uses correct mathematical 

reasoning. If you choose to have them share their responses with 

others, encourage the listeners to ask clarifying questions to 

verify that the reasoning is correct. 

MPMP

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

the task, or have a volunteer read it aloud. Then allow students the time 

to mak e sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them 

on a particular strategy, encourage them to use their own strategies to 

solve the problem and to evaluate their progress along the way. They 

may or may not find that they need to change direction or try out several 

strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustration, or disengagement, intervene to encourage 

them to think of alternate approaches to the problem. Some sample 

questions are shown. 

• How many possible outcomes are there? 

• Write a fraction to represent the possibility of landing on one of the 

sections. 

• Is each outcome equally likely? How do you know? 

Write About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

Interactive Presentation 

Apply, Probability 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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3 REFLECT AND PRACTICE 7.SP.C.7, 7.SP.C.7.A 

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Foldables 

Have students update their Foldables based on what they learned 

in this lesson. For this lesson, students can record information about 

simple events. You may wish to have students share their Foldables with 

a partner to compare the information they recorded, discussing and 

resolving any differences. 

Essential Question Follow-Up 

How can probability be used to predict future events? 

In this lesson, students learned how to find the theoretical probability of 

simple events. Encourage them to discuss with a partner how they can 

use the probability of rolling a 6 on a six-sided number cube to help them 

predict how lik ely it will be to roll a 6 when the same number cube is 

rolled in the future. 

Exit Ticket 

Refer to the Exit Ticket slide. The spinner shown has 18 equal-size sections. 

Suppose the spinner is spun once. Landing on a number greater than 15 

means you win a prize. Explain how you can find the chance of winning 

before you play. Sample answer: Write a ratio of the number of favorable 

outcomes to the number of possible outcomes. There are 3 favorable 

outcomes: 16, 17, and 18. There are 18 total possible outcomes. The chance 

_ nu _ m __ b _ e _ r _ o _ f _ f _ av _ o _ r _ a _ b _ le _ _ o _ u _ tc _ o _ m __ es _ _ 3 _ _ 1 _ of winning is = = , or about 16.7%. 
number of possible outcomes 18 6 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, BL 

THEN assign: 

• Practice, Exercises 7, 9, 10–13 

• Extension: Extension Resources 

• Probability of Simple Events 

IF students score 66–89% on the Checks, OL 

THEN assign: 

• Practice, Exercises 1–7, 8, 10 

• Extension: Extension Resources 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1–3 

• Frequency Tables 

IF students score 65% or below on the Checks, AL 

THEN assign: 

• Remediation: Review Resources 

• Take Another Look 

• Frequency Tables 
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7.SP.C.7, 7.SP.C.7.A 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive Student 

Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Assignments 

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T opic Exercises 

1 find the sample space of simple events 1, 2 

2 find the theoretical probability of simple events 3, 4 

2 find complements of simple events 5, 6 

2 extend concepts learned in class to apply them in new

contexts 

7 

3 solve application problems involving theoretical

probability of simple events 

8–9 

3 higher-order and critical thinking skills 10–13 

Common Misconception 

Some students may identify the sample space by listing all of the possible 

outcomes. In Ex ercise 1, students may list all the spinner spaces, including 

5 four times, 4 two times, and so on. Explain  to students that the sample 

space does not include duplicate events. 
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3 REFLECT AND PRACTICE 7.SP.C.7, 7.SP.C.7.A 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teaching the Mathematical Practices 

3 Construct Viable Arguments and Critique the Reasoning of 

Ot hers In Exercise 11, students find and correct another student’s 

mistake. 

2 Reason Abstractly and Quantitatively In Exercise 12, students 

interpret probability of the weather by using reasoning about the 

relationship between the desired outcome and its complement. 

MPMP

Collaborative Practice 

Have students work in pairs or small groups to complete the following 

e xercises. 

Be sure everyone understands. 

Use with Exercises 8–9 Have students work in groups of 3–4 to solve 

the problem in Exercise 8. Assign each student in the group a number. 

The entire group is responsible to ensure that every group member 

understands how to solve the problem. Group members should ask each 

other clarifying questions and check each other’s understanding. Call 

on a randomly numbered student from one group to share their group’s 

solution to the class. Repeat the process for Exercise 9. 

Make sense of the problem. 

Use with Exercise 11 Have students work together to prepare a brief 

explanation that illustrates the flawed reasoning. For example, the 

student in the exercise found the complement of the event rather than 

the probability of the event. Have each pair or group of students present 

their explanations to the class. 
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Lesson 9-4 

Compare Probabilities of Simple Events 
7.SP.C.6, 7.SP.C.7 

LESSON GOAL 

Students will solve problems that compare probabilities and 

relative frequencies of simple events. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Learn: Compare Relative Frequency to Theoretical Probability 

Example 1: Compare Relative Frequencies to Probabilities 

Apply: Experiments 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress of the Checks after each example 

to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 55 of the Language Development 

Handbook to help your students build 

mathematical language related to comparing 

relative frequency and theoretical probability of 

simple events. 

ELL You can use the tips and suggestions on 

page T55 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 
45 min 1 day 

Focus 
Domain: Statistics and Probability 

Supporting Cluster(s): In this lesson, students address supporting 

cluster 7. SP.C by solving problems that compare probabilities and relative 

frequencies of simple events. 

Standards for Mathematical Content: 7. SP.C.6, 7.SP.C.7, 7.SP.C.7.A 

7.SP.C.7.B 

Standards for Mathematical Practice: MP 1, MP2, MP3, MP4, 

MP6, MP7 

Coherence 

Vertical Alignment 

Previous

Students solved problems involving theoretical probability of simple events 

and their complements. 

7. SP.C.7, 7.SP.C.7.A 

Now

Students solve problems that compare probabilities and relative frequencies 

of simple events. 

7.SP.C.6, 7.SP.C.7, 7.SP.C.7.A, 7.SP.C.7.B 

Next

Students will solve problems involving the probability of compound events. 

7.SP.C.8, 7.SP.C.8.A, 7.SP.C.8.B 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students will use their 

knowledge of relative frequency and theoretical probability to build 

an understanding of comparing probabilities of simple events. 

They will use this understanding to develop a fluency in comparing 

probabilities of simple events. 

Mathematical Background 
The relative frequency of an event is what actually happens in a 

probability experiment, while the theoretical probability is what should 

happen based on the experiment’s design. As the number of trials 

increases, the theoretical probability and long-run relative frequency of 

an event become closer in value. 
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1 LAUNCH 7.SP.C.6, 7.SP.C.7 

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Use? 

Warm Up 

Prerequisite Skills 

The Warm-Up exercises address the following prerequisite skill for this 

lesson: 

• finding equivalent ratios (Exercises 1–5) 

Answers 

1. 24 2. 3.5 

3. 5 4. 36 

5. 8 

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about words used to describe the 

likelihood of an event. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer 

read aloud How can I meet these standards? and How can I use these 

practices?, and connect these to the standards. 

What Vocabulary Will You Use? 
Use the following questions to engage students and facilitate a class 

discussion. 

Ask: 

• Explain how the meaning of the word relative can help you understand 

the meaning of relative frequency. Sample answer: Relative means 

to consider something in relation or in proportion to something 

else. So, relative frequency is comparing frequencies in relation to 

other frequencies or to a whole. 

• What does theoretical mean? Sample answer: Theoretical means 

something is based on theory rather than experience or practice. 
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2 EXPLORE AND DEVELOP 7.SP.C.6, 7.SP.C.7 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Compare Relative Frequency to 

Theoretical Probability 

Objective 

Students will understand how to compare relative frequency to 

theoretical probability . 

Teaching the Mathematical Practices 

3 Construct Viable Arguments and Critique the Reasoning 

of O thers As students discuss the Talk About It! question on 

Slide 2, encourage them to use mathematical reasoning in their 

explanation. 

MPMP

Talk About It! 
SLIDE 2 

Mathematical Discourse 

If you toss a coin 6 times, will it always land on heads twice? Explain. 

How many times do you expect it to land on heads? no; Sample answer: 

The number of times a coin lands on heads can vary in each experiment. 
_ 1 _ Because the theoretical probability is , I expect the coin to land on heads 
2 

three times. 

(continued on next page) 

DIFFERENTIATE

Reteaching Activity AL 

If students are struggling to understand relative frequency and 

theoretical probability, have them work in groups to complete the 

following activity. 

Give each group one standard number cube. 

What is the sample space? 1, 2, 3, 4, 5, 6 

_ 1 – 
What is the theoretical probability of rolling a 3 or a 4? or 0.3 

3 

Have each group roll the number cube 10 times and record the results 

in a table like the one shown. Then have them compare the relative 

frequency of the desired outcome to the theoretical probability, and 

discuss any differences. 

Roll Outcome Ratio of Desired Outcomes to T otal 

1... 

... 10 

Interactive Presentation 

Learn, Compare Relative Frequency to Theoretical Probability, 

Slide 1 of 2 
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2 EXPLORE AND DEVELOP 7.SP.C.6, 7.SP.C.7 

Interactive Presentation 

Learn, Compare Relative Frequency to Theoretical Probability, 

Slide 2 of 2 

WATCH
On Slide 2, students watch an animation 

that illustrates the effect of the number of 

trials in an experiment. 

CLICK
On Slide 2, students select how the 

theoretical probability and the long-run 

relative frequency of an event relate. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Compare Relative Frequency to 

Theoretical Probability (continued) 

Teaching Notes 
SLIDE 1 

Students will view a brief animation that illustrates how the number 

of trials in an experiment can affect how close the long-run relative 

frequency of an event comes to the theoretical probability of that event 

occurring. 

Students should note that as the number of trials in a probability 

experiment increases, the long-run relative frequency of an event gets 

closer to the theoretical probability. This is known as the Law of Large 

Numbers. 
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7.SP.C.6, 7.SP.C.7 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Compare Relative 
Frequencies to Probabilities 

Objective 

Students will compare relative frequency to the theoretical probability of 

a simple event. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively Enco urage students 

to make sense of what each frequency bar graph, the spinner, 

and the tetrahedron tells them about whether the outcomes are 

equally likely. 

6 Attend to Precision As students discuss the Talk About It! 

question on Slide 3, encourage them to use clear and precise 

mathematical language, such as the comparison of relative 

frequency to theoretical probability when the number of trials is 

small, in their explanations. 

7 Look For and Make Use of Structure Encourage students to 

study the structure of each frequency bar graph, the spinner, 

and the tetrahedron in order to make connections between each 

student's experiment and graph. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What do you notice about the frequency bar graphs for each 

student? Sample answer: The bars for results of 3 and 4 are much 

higher than 1 and 2 for Student 1’s graph. In Student 2’s graph, the 

bars are all around the same height. 

AL What do you notice about the structure of the spinner? the 

tetrahedron? Sample answer: The spinner’s sections are not all the 

same size. The tetradhedron’s faces are all the same size. 

OL When the tetrahedron is tossed, what do you expect to happen? 

Sample answer: The results 1, 2, 3, and 4 are expected to occur 

with the same frequency. 

OL Which graph do you think best represents tossing the tetrahedron? 

Explain. Sample answer: Student 2, because the bars for 1, 2, 3, 

and 4 are all about the same height. 

BL Is it possible that Student 1’s graph actually represents the results 

of the tetrahedron? Explain. Sample answer: Yes, it is possible, but 

unlikely. 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 1, Compare Relative Frequencies to Probabilities, Slide 2 of 4 

CLICK 

On Slide 2, students select from drop- 

down menus the graphs that best 

represent given experiments. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 7.SP.C.6, 7.SP.C.7 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 
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7.SP.C.6, 7.SP.C.7 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Experiments 

Objective 

Students will come up with their own strategy to solve an application 

problem involving probability e xperiments. 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them, 

4 M odel with Mathematics Students will be presented with 

a task. They will first seek to understand the task, and then 

determine possible entry points to solving it. As students come up 

with their own strategies, they may propose mathematical models 

to aid them. As they work to solve the problem, encourage them 

to evaluate their model and/or progress, and change directions, 

if necessary. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others As students respond to the Write About It! prompt, 

have them make sure their argument uses correct mathematical 

reasoning. If you choose to have them share their responses with 

others, encourage the listeners to ask clarifying questions to verify 

that the reasoning is correct. 

MPMP

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

t he task, or have a volunteer read it aloud. Then allow students the time 

to make sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them 

on a particular strategy, encourage them to use their own strategies to 

solve the problem and to evaluate their progress along the way. They 

may or may not find that they need to change direction or try out several 

strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustration, or disengagement, intervene to encourage 

them to think of alternate approaches to the problem. Some sample 

questions are shown. 

• What do you notice about the heights of the bars for each color? 

• Are the probabilities of landing on or choosing a color the same for 

each experiment? 

Write About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

Interactive Presentation 

Apply, Experiments 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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3 REFLECT AND PRACTICE 7.SP.C.6, 7.SP.C.7 

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Essential Question Follow-Up 

How can probability be used to predict future events? 

In this lesson, students learned how to compare relative frequency to 

theoretical probability . Encourage them to discuss with a partner when 

the relative frequency of an event during an experiment might be close 

to the event's theoretical probability, and when it might be different. 

Exit Ticket 

Refer to the Exit Ticket slide. Explain when the relative frequency of 

an experiment might be different from its theoretical probability. Also, 

explain when the relative frequency of an experiment might be close to 

its theoretical probability. Sample answer: The relative frequency of an 

experiment might be different from its theoretical probability if there are 

few trials. The relative frequency of an experiment might be close to its 

theoretical probability if there are many trials. 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, BL 

THEN assign: 

• Practice, Exercises 3, 4–7 

• Probability of Simple Events 

IF students score 66–89% on the Checks, OL 

THEN assign: 

• Practice, Exercises 1–3, 5 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Example 1 

• Probability of Simple Events 

IF students score 65% or below on the Checks, AL 

THEN assign: 

• Remediation: Review Resources 

• Probability of Simple Events 
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7.SP.C.6, 7.SP.C.7 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive Student 

Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B
OL Practice Form A
BL Practice Form C

Suggested Assignments 

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T opic Exercises 

2 compare relative frequency to the theoretical

probability of a simple event 

1 

2 extend concepts learned in class to apply them in new

contexts 

2 

3 solve application problems involving comparing

relative frequency to theoretical probability of 

simple events 

3 

3 higher-order and critical thinking skills 4–7 
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3 REFLECT AND PRACTICE 7.SP.C.6, 7.SP.C.7 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teaching the Mathematical Practices 

6 Attend to Precision In E xercise 4, students use precise 

mathematical language to compare and contrast relative 

frequency and theoretical probability. 

2 Reason Abstractly and Quantitatively In Exercise 5, students 

use reasoning to compare the experimental and theoretical 

probabilities of an event and explain possible reasons for any 

discrepancies. 

MPMP

Collaborative Practice 

Have students work in pairs or small groups to complete the following 

e xercises. 

Listen and ask clarifying questions. 

Use with Exercise 3 Have students work in pairs. Have students 

individually read Exercise 3 and formulate their strategy for solving the 

problem. Assign one student as the coach. The other student should talk 

through their strategy, while the coach listens, asks clarifying questions, 

and offers encouragement and/or redirection. 

Clearly and precisely explain. 

Use with Exercise 4 Have pairs of students prepare their explanations, 

making sure that their reasoning is clear and precise. Then call on 

one pair of students to explain their reasoning to the class. Encourage 

students to come up with a variety of responses, such as giving examples 

with their explanations. 
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Lesson 9-5 

Probability of Compound Events 
7.SP.C.8.A, 7.SP.C.8.B 

LESSON GOAL 

Students will solve problems involving the probability of compound 

events. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Sample Space of Repeated Simple Events 

Learn: Sample Space for Compound Events 

Example 1: Find Sample Space of Compound Events 

Example 2: Find Sample Space of Compound Events 

Learn: Theoretical Probability of Compound Events 

Example 3: Find Probabilities of Compound Events 

Example 4: Find Probabilities of Compound Events 

Apply: Outcomes 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

Formative Assessment Math Probe 

DIFFERENTIATE 

View reports of student progress of the Checks after each example 

to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Take Another Look ● 

Extension: Probability With and Without Replacement ● ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 56 of the Language Development 

Handbook to help your students build 

mathematical language related to probability of 

compound events. 

ELL You can use the tips and suggestions on 

page T56 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 1 day 
45 min 2 days 

Focus 
Domain: Statistics and Probability 

Supporting Cluster(s): In this lesson, students address supporting 

cluster 7. SP.C by solving problems involving the probability of compound 

events. 

Standards for Mathematical Content: 7 .SP.C.8, 7.SP.C.8.A, 7.SP.C.8.B 

Standards for Mathematical Practice: MP 1, MP2, MP3, MP4, MP5, 

MP6 

Coherence 

Vertical Alignment 

Previous

Students solved problems that compare probabilities and relative 

frequencies of simple events. 

7. SP.C.6, 7.SP.C.7, 7.SP.C.7.A, 7.SP.C.7.B 

Now

Students solve problems involving the probability of compound events. 

7.SP.C.8, 7.SP.C.8.A, 7.SP.C.8.B 

Next

Students will solve problems by simulating compound probability events. 

7.SP.C.8, 7.SP.C.8.C 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students will use their 

knowledge of sample space of simple events to develop an 

understanding of finding the sample space of compound events. 

They will use their knowledege of the probability of simple events to 

develop fluency in finding the probability of compound events. They 

will apply their knowledge to solve real-world problems involving 

compound events. 

Mathematical Background 
A compound event consists of two or more simple events. For a compound 

event, the sample space is the set of all possible outcomes. You can use a 

table, a list, or a tree diagram to represent the sample space. 

The theoretical probability of a compound event is the ratio of the 

number of favorable outcomes in the sample space to the total possible 

outcomes in the sample space. 
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1 LAUNCH 7.SP.C.8.A, 7.SP.C.8.B 

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Learn? 

Warm Up 

Prerequisite Skills 

The Warm-Up exercises address the following prerequisite skill for this 

lesson: 

• solving word problems involving multiplying and adding fractions 

(Exercises 1–3) 

Answers 

_ 1 _ 1. 
3 

_ 11 _ 2. 
15 

_ 9 _ 3. of an hour 
16 

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about possible outcomes of a 

multiple-choice quiz. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer 

read aloud How can I meet these standards? and How can I use these 

practices?, and connect these to the standards. 

What Vocabulary Will You Learn? 
Use the following questions to engage students and facilitate a class 

discussion. 

Ask: 

• Explain the meaning of the term compound in your own words. Sample 

answer: A compound object is composed of two or more parts. 

• Use what you know about the theoretical probability of a simple event 

to make a prediction as to what you think the theoretical probability 

of a compound event might mean. Sample answer: The theoretical 

probability of a compound event might mean the probability that a 

compound event will happen, based on theory as opposed to actual 

experimental results. 

• Use what you know about a tree and a diagram to make a conjecture 

as to the meaning of a tree diagram. Sample answer: A tree has 

branches. A diagram is a model. So, a tree diagram is a model with 

many branches. 
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2 EXPLORE AND DEVELOP 7.SP.C.8.A, 7.SP.C.8.B 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Sample Space of Repeated Simple 
Events 

Objective 

Students will use Web Sketchpad to explore how to find the sample space 

of repeated simple events. 

Ideas for Use 

Recommended Use Pr esent the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the Talk 

About It! questions. Monitor student progress during the activity. Upon 

completion of the Explore activity, have student volunteers share their 

responses to the Inquiry Question. 

What if my students don’t have devices? You may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of Activity 

Students will be presented with the description of a coin that has a 

different color on each side. Throughout this activity , students will use 

tables to show the possible outcomes when the coin is tossed once, 

twice, and three times. 

Inquiry Question 

How can you use a table or organized list to represent all possible 

outcomes from repeated simple events ? Sample answer: By using a table 

or organized list I can keep track of the possible outcomes for each trial 

in repeated simple events by showing each combination available in the 

sample space. 

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. A sample response for the Talk About It! 

question on Slide 2 is shown. 

Talk About It! 
SLIDE 2 

Mathematical Discourse 

How many different possible outcomes are there for one toss? Describe 

each of these outcomes. Sample answer: There are two possible 

outcomes for one toss: red or blue. 

(continued on next page) 

Interactive Presentation 

Explore, Slide 1 of 6 

Explore, Slide 2 of 6 

WEB SKETCHPAD 

Throughout the Explore, students use Web Sketchpad to explore 

the sample space of repeated events. 
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2 EXPLORE AND DEVELOP 7.SP.C.8.A, 7.SP.C.8.B 

Interactive Presentation 

Explore, Slide 4 of 6 

TYPE

On Slide 6, students respond to the Inquiry Question and view a 

a sample answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Sample Space of Repeated Simple 
Events (continued) 

Teaching the Mathematical Practices 

5 Use Appropriate Tools Strategically S tudents will use Web 

Sketchpad to explore the compound event of tossing a coin 

multiple times. Encourage students to use the interactive 

software to help them see the benefit of using a table or organized 

list to represent all the outcomes of a repeated simple event. 

MPMP

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. Sample responses for the Talk About It! 

questions on Slide 4 are shown. 

Talk About It! 
SLIDE 4 

Mathematical Discourse 

Do you notice a pattern between the number of outcomes in one, two, 

and three tosses? Sample answer: The number of outcomes is the 

product of the number of possible outcomes in each event that makes up 

the compound event. 

How many of the outcomes result in blue tossed three times in a row? 

What is the theoretical probability that the result of three tosses is all 
_ 1 _ blue? one; , 0.125, or 12.5% 8 
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7.SP.C.8.A, 7.SP.C.8.B 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Sample Space of Compound Events 

Objective 

Students will understand how to find the sample space of compound 

events. 

Teaching the Mathematical Practices 

3 Construct Viable Arguments and Critique the Reasoning of 

Ot hers As students discuss the Talk About It! question on Slide 4, 

encourage them to create a plausible argument, with justification, 

for whether or not they think the order of the events affects the 

sample space. 

MPMP

Teaching Notes 
SLIDE 1 

After defining the phrase compound event, you may wish to provide 

some examples of compound events, such as rolling a number cube twice 

or spinning a spinner with five different color sections three times. Ask 

students what one of the outcomes could be from that event. Sample 

answer: rolling a 3 and then a 5 or spinning blue, red, and red. Then ask 

them how they could go about finding all of the possible outcomes, or the 

sample space. Some students may say they would mak e an organized list 

or a table. 

(continued on next page) 

DIFFERENTIATE 

Enrichment Activity BL 

To challenge students’ understanding of sample spaces of compound 

events, have them create a tree diagram to count the size of the 

sample space for the following compound event. 

spinning a spinner with four equal sections, rolling a 6-sided number 

cube, and tossing a coin 48 possible outcomes 

Then have students determine another method they could use to find 

sample space of compound events without using a diagram or writing 

all possible outcomes. 

Sample answer: I can find the sample space for each individual event 

and multiply them. For example, 4 × 6 × 2 = 48. 

Interactive Presentation 

Learn, Sample Space of Compound Events, Slide 1 of 4 
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2 EXPLORE AND DEVELOP 7.SP.C.8.A, 7.SP.C.8.B 

Interactive Presentation 

Learn, Sample Space of Compound Events, Slide 3 of 4 

CLICK

On Slide 3, students select from a 

drop-down menu the number of outcomes 

in the sample space. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Sample Space of Compound Events 

(continued)

Teaching Notes 
SLIDE 2 

Point out to students that if your method of listing the sample space 

isn't organized, you may miss some combinations. Ask students how the 

structure of this table guarantees that no combinations will be left out. 

Some students may say that the numbers were written in order and the 

same order was used when listing the coin outcomes for every roll of the 

number cube. Explain to students that if there are six possible outcomes 

for rolling a number cube and 2 possible outcomes for tossing a coin, 

there are 6 ⋅ 2 or 12 total possible outcomes of the compound event. 

SLIDE 3 

Students will learn how a tree diagram can help them organize the 

possible outcomes for a compound event. Have students explore the 

interactive tree diagram to see how the list of outcomes is generated. You 

may wish to have students discuss when they would use each one to find 

the sample space for a compound event. 

Talk About It! 
SLIDE 4 

Mathematical Discourse 

Does the order of the events in a compound event affect the sample 

space? Explain. Sample answer: The order of events does not affect the 

makeup or number of outcomes in the sample space, but it might impact 

how the outcomes are written, Heads, 1 vs 1, Heads, for example. 
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7.SP.C.8.A, 7.SP.C.8.B 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Find Sample Space of 
Compound Events 

Objective 

Students will find the sample space of compound events using a table or 

a tree diagram. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively A s students discuss the 

Talk About It! question on Slide 4, encourage them to make sense 

of the relationship between the two quantities. 

5 Use Appropriate Tools Strategically Encourage students to use 

an organized list and a tree diagram to generate the sample space 

for the compound event. Have them compare and contrast each 

method, noting how each illustrates the sample space. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL Explain why this is a compound event. Sample answer: A penny 

and a nickel are tossed. 

OL Explain why the outcomes Heads, Tails and Tails, Heads are unique 

outcomes. Sample answer: Heads, Tails might refer to heads 

turning up on the nickel, and tails turning up on the penny, while 

Tails, Heads would refer to tails turning up on the nickel and heads 

turning up on the penny. 

BL Use the sample space to describe an unlikely outcome. Then 

describe a likely outcome. Sample answer: An unlikely outcome is 

tossing both heads (25%). A likely outcome is tossing at least one 

tail (75%). 

SLIDE 3 

AL How many possible outcomes are there for each coin? 2; heads or 

tails 

OL A classmate stated there is a 50% chance of either both Heads or 

both Tails turning up. Is this correct? Explain. yes; Sample answer: 

2 of the 4 outcomes (50%) are either Heads, Heads or Tails, Tails. 

BL How many outcomes would there be if you also tossed a dime? 

Explain. 8; Sample answer: Each of the current four branches 

would have an additional two branches for the dime; 4  2 = 8. 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 1, Find Sample Space of Compound Events, Slide 2 of 5 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

Lesson 9-5 • Probability of Compound Events 601 

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page0873.xhtml


2 EXPLORE AND DEVELOP 7.SP.C.8.A, 7.SP.C.8.B 

Interactive Presentation 

Example 2, Find Sample Space of Compound Events, Slide 1 of 5 

TYPE 

On Slide 3, students determine the 

number of pizzas that can be made. a 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Find Sample Space 
of Compound Events 

Objective 

Students will find the sample space of compound events using an 

organized list or a tree diagram. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively A s students discuss the 

Talk About It! question on Slide 4, encourage them to make sense 

of the relationship between the two quantities. This will prepare 

them for learning about the Fundamental Counting Principle in 

high school probability courses. 

5 Use Appropriate Tools Strategically Encourage students to use 

an organized list and a tree diagram to generate the sample space 

for the compound event. Have them compare and contrast each 

method, noting how each illustrates the relationship between the 

outcomes and the sample space. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL How many possible choices are there for the crusts? sauce? 

toppings? 2 choices; 2 choices; 3 choices 

OL Generate one possible type of pizza using these choices. Sample 

answer: Thin crust, red sauce, mushroom 

BL Without making the tree diagram, explain how to find the number 

of possible outcomes that are in the sample space. 12 outcomes; 

Sample answer: For every crust, there are 2 sauces. This means 

there are four choices for crust and sauce alone (pan, red; pan, 

white; thin, red; thin; white). For each of these four choices for 

crust and sauce, there are three choices of toppings. So, there are 

12 total possible outcomes. 

SLIDE 3 

AL How many total outcomes are listed in the tree diagram? 

12 outcomes 

OL How many of the outcomes listed have red sauce? 6 outcomes 

OL How many of the outcomes have pepperoni? 4 outcomes 

BL Suppose a customer can choose from small, medium, or large size 

of pizza. If this choice is added to the tree diagram, how many total 

outcomes would there be? 36 outcomes 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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7.SP.C.8.A, 7.SP.C.8.B 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Theoretical Probability of Compound 

Events 

Objective 

Students will understand how to find the theoretical probability of 

compound events. 

Teaching Notes 
SLIDE 1 

Have students select the Words and Ratio flashcards to view how to 

describe theoretical probability using these multiple representations. Ask 

students to compare the theoretical probability ratios for a compound 

event and a simple event. Students should note that both probabilities 

are written as a ratio comparing the number of favorable outcomes to the 

total number of outcomes and both describe what is expected to happen. 

SLIDE 2 

Students use the drag and drop activity to learn how to find the 

theoretical probability of a compound event, such as tossing a coin 

and then rolling a number cube. Point out to students that they can find 

the favorable outcome on a tree diagram by first locating a success (T) 

for tossing the coin, and then from that set of branches find a success 

for rolling a number cube (6). Some students may say there are two 

favorable outcomes because a 6 appears twice in the tree diagram. 

Remind them that both simple events must be successful outcomes for 

the  compound event to be a successful outcome. 

DIFFERENTIATE 

Reteaching Activity AL 

If students are struggling to understand theoretical probability of 

compound events, have them consider the following. 

You previously determined that the sample space for rolling a standard 

number cube and flipping a coin was 12. 

How many possible ways could you have an outcome of rolling an 

even number and the coin landing on tails? Explain your reasoning. 

3; Sample answer: There are 3 ways to roll an even number: 2, 4, or 6. 

There is 1 way to land on heads. 

Write the ratio of favorable outcomes to total possible outcomes. 

_ 3 _ 1 
or

12 4 

How does this compare with finding the theoretical probability of a 

simple event? Sample answer: the ratio is written the same, number of 

favorable outcomes to total number of outcomes. 

Interactive Presentation 

Learn, Theoretical Probability of Compound Events, Slide 1 of 2 

FLASHCARDS 

On Slide 1, students use Flashcards to 

view multiple representations of 

theoretical probability. 

DRAG & DROP 

On Slide 2, students determine the ratio 

of favorable outcomes to total outcomes. 
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2 EXPLORE AND DEVELOP 7.SP.C.8.A, 7.SP.C.8.B 

Interactive Presentation 

Example 3, Find Probabilities of Compound Events, Slide 2 of 5 

CLICK 

On Slide 2, students shade cells of a 

table. 

CLICK 

On Slide 3, students move through the 

steps to find the probability of rolling a 

sum of 9. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Find Probabilities of Compound 
Events 

Objective 

Students will find the theoretical probability of compound events using a 

table or list. 

Teaching the Mathematical Practices 

5 Use Appropriate Tools Strategically St udents will use the 

interactive shading tool to identify the favorable outcomes. 

6 Attend to Precision Encourage students to adhere to the 

definition of theoretical probability to find the ratio of favorable 

outcomes to total number of outcomes. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL Explain why this is a compound event. Sample answer: Two 

number cubes are rolled. 

AL Identify the cells that show the sum of the outcomes being 9. (3, 6), 

(4, 5), (5, 4), and (6, 3) 

OL A classmate stated that (2, 7) and (7, 2) also have a sum of 9. 

Explain why these are not correct outcomes. Sample answer: 

These outcomes are not in the sample space because the number 

7 does not appear on either of the number cubes. 

OL What is the greatest sum you can have when rolling two number 

cubes labeled 1-6? The least? The greatest sum is 12 (6, 6). The 

least sum is 2 (1, 1). 

BL How many outcomes, when two number cubes labeled 1-6 are 

rolled, have a sum less than 5? 6 outcomes 

SLIDE 3 

AL What is the number of outcomes with a sum of 9? 4 outcomes 

AL How many total possible outcomes are there? 36 outcomes 

OL Classify the likelihood of rolling a sum of 9. unlikely 

OL Find the probability expressed as a percent for the complement of 

rolling a sum of 9. Then classify its likelihood. about 89%; likely 

BL Describe an event, in this scenario, in which the likelihood is likely. 

Sample answer: rolling a sum that is a composite number 

Go Online 

• Find additional teaching notes, Teaching the Mathematical Practices, 

and the Talk About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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7.SP.C.8.A, 7.SP.C.8.B 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 4 Find Probabilities of Compound 
Events 

Objective 

Students will find the theoretical probability of compound events using a 

tree diagram. 

Teaching the Mathematical Practices 

5 Use Appropriate Tools Strategically In th is example, a tree 

diagram was used to find the number of outcomes and the 

number of favorable outcomes. Students may use other tools, 

such as a table or organized list. Have them choose a tool and 

explain their choice. 

6 Attend to Precision Students should adhere to the definition of 

theoretical probability to find the ratio of favorable outcomes to 

total number of outcomes, as a fraction and as a percent. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL Explain why this is a compound event. Sample answer: Two coins 

are tossed, and then a number cube is rolled. 

AL How many possible outcomes are there for each event? 2 for the 

first coin toss, 2 for the second coin toss, 6 for the number cube 

OL How many total possible outcomes are there? 24 outcomes 

OL How many outcomes result in at least one heads tossed and an 

even number rolled? 9 outcomes 

BL Describe an event, in this scenario, in which the likelihood is 

impossible. Sample answer: (Heads, Heads, 7) 

SLIDE 3 

AL What is the number of favorable outcomes? 9 outcomes 

AL How many total possible outcomes are there? 24 outcomes 

OL Classify the likelihood of tossing at least one heads and rolling an 

even number. unlikely 

OL Find the probability expressed as a percent for the complement of 

this event. Then classify its likelihood. 62.5%; likely 

BL Describe an event, in this scenario, in which the probability is 50%. 

Sample answer: Flipping a heads once and rolling a number less 

than 7. 

Go Online 

• Find additional teaching notes, Teaching the Mathematical Practices, 

and the Talk About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 4, Find Probabilities of Compound Events, Slide 2 of 5 

CLICK 

On Slide 2, students move through the 

steps to construct a tree diagram. 

TYPE 

On Slide 3, students determine the 

a theoretical probability. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 7.SP.C.8.A, 7.SP.C.8.B 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 
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7.SP.C.8.A, 7.SP.C.8.B 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Outcomes 

Objective 

Students will come up with their own strategy to solve an application 

problem involving the outcomes of rolling two number cubes. 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them, 

4 M odel with Mathematics Students will be presented with 

a task. They will first seek to understand the task, and then 

determine possible entry points to solving it. As students come up 

with their own strategies, they may propose mathematical models 

to aid them. As they work to solve the problem, encourage them 

to evaluate their model and/or progress, and change directions, 

if necessary. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others As students respond to the Write About It! prompt, 

have them make sure their argument uses correct mathematical 

reasoning. If you choose to have them share their responses with 

others, encourage the listeners to ask clarifying questions to 

verify that the reasoning is correct. 

MPMP

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

t he task, or have a volunteer read it aloud. Then allow students the time 

to make sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them 

on a particular strategy, encourage them to use their own strategies to 

solve the problem and to evaluate their progress along the way. They 

may or may not find that they need to change direction or try out several 

strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustration, or disengagement, intervene to encourage 

them to think of alternate approaches to the problem. Some sample 

questions are shown. 

• What are the possible ways to roll a sum of 10? 
_ 1 _ • What does the relative frequency of tell you? 
6 

Write About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

Interactive Presentation 

Apply, Outcomes 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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3 REFLECT AND PRACTICE 7.SP.C.8.A, 7.SP.C.8.B 

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Foldables 

Have students update their Foldables based on what they learned 

in this lesson. For this lesson, students can record information about 

compound events. You may wish to have students share their Foldables 

with a partner to compare the information they recorded, discussing and 

resolving any differences. 

Essential Question Follow-Up 

How can probability be used to predict future events? 

In this lesson, students learned how to find the probability of compound 

events using lists, tables, and tree diagrams. Encourage them to work 

with a partner to brainstorm a compound event, determine the probability 

of it occurring, and how that probability helps them predict the lik elihood 

of that event occurring the next time the compound event occurs. 

Exit Ticket 

Suppose there were two multiple-choice questions, each with answer 

choices A, B, C, D, and E. Each question had a single correct answer. 

Explain how to find the probability of guessing the correct answer to 

both questions. Sample answer: Make a tree diagram to find the sample

space, of possible outcomes. Then use the sample space to identify the 

favorable outcome(s). Find the probability by writing a ratio of favorable 

outcomes, 1, to possible outcomes, 25. The probability is 1 out of 25. 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, BL 

THEN assign: 

• Practice, Exercises 1, 3, 5, 7–11 

• Extension: Probability With and Without Replacement 

• Probability of Compound Events 

IF students score 66–89% on the Checks, OL 

THEN assign: 

• Practice, Exercises 1–6, 8 

• Extension: Probability With and Without Replacement 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1–4 

• Probability of Simple Events 

IF students score 65% or below on the Checks, AL 

THEN assign: 

• Remediation: Review Resources 

• Take Another Look 

• Probability of Simple Events 
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7.SP.C.8.A, 7.SP.C.8.B 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive Student 

Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Assignments 

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T opic Exercises 

2 find the sample space of compound events using a

table or list 

1 

2 find the sample space of compound events using a

tree diagram 

2 

2 find the theoretical probability of compound events

using a table or list 

3 

2 find the theoretical probability of compound events 4, 5 

3 solve application problems involving probability of

compound events 

6, 7 

3 higher-order and critical thinking skills 8–11 

Common Misconception 

Some students may find sample spaces using incorrect criteria. In 

Ex ercise 3, students may consider the sample space as the set of possible 

products rather  than the set of two-spin number pairs. Some students 

may also identify spinning a 3 and then a 4 as the same as spinning a 4 

and then a 3. 
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3 REFLECT AND PRACTICE 7.SP.C.8.A, 7.SP.C.8.B 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teaching the Mathematical Practices 

3 Construct Viable Arguments and Critique the Reasoning of 

Ot hers In Exercise 8, students explain how to find how many 

more outfits can be created if an additional sweater is added to 

the wardrobe, without calculating. 

1 Make Sense of Problems and Persevere in Solving Them In 

Exercise 9, students analyze a game and determine whether or 

not it is fair, based on probabilities. 

MPMP

Collaborative Practice 

Have students work in pairs or small groups to complete the following 

e xercises. 

Interview a student. 

Use with Exercises 6–7 Have pairs of students interview each other as 

they complete these application problems. Students take turns being the 

interviewer and interviewee for each problem. Interview questions should 

include asking the interviewee to think aloud through their solution 

process. An example of a good interview question for Exercise 6 might be 

“What is the sample space of the compound event?” 

Be sure everyone understands. 

Use with Exercises 8–9 Have students work in groups of 3–4 to solve 

the problem in Exercise 8. Assign each student in the group a number. 

The entire group is responsible to ensure that every group member 

understands how to solve the problem. Group members should ask each 

other clarifying questions and check each other’s understanding. Call 

on a randomly numbered student from one group to share their group’s 

solution to the class. Repeat the process for Exercise 9. 
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Lesson 9-6 

Simulate Chance Events 

7.SP.C.8.C 

LESSON GOAL 

Students will solve problems by simulating compound probability 

events. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Simulations 

Learn: Simulate Simple Events 

Learn: Simulate Compound Events 

Example 1: Simulate Compound Events 

Example 2: Interpret Simulations of Compound Events 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress of the Checks after each example 

to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Take Another Look ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 57 of the Language Development 

Handbook to help your students build 

mathematical language related to simulations. 

ELL You can use the tips and suggestions on 

page T57 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 
45 min 1 day 

Focus 
Domain: Statistics and Probability 

Supporting Cluster(s): In this lesson, students address supporting cluster 

7. SP.C by solving problems by simulating compound probability events. 

Standards for Mathematical Content: 7 .SP.C.8, 7.SP.C.8.C 

Standards for Mathematical Practice: MP 2, MP5, MP6, MP7 

Coherence 

Vertical Alignment 

Previous

Students solved problems involving the probability of compound events. 

7 .SP.C.8, 7.SP.C.8.A, 7.SP.C.8.B 

Now

Students solve problems by simulating compound probability events. 

7.SP.C.8, 7.SP.C.8.C 

Next

Students will understand independence and conditional probability. 

HSS.CP.A.2, HSS.CP.A.3 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students will use their 

knowledge of simple and compound probability to develop an 

understanding of creating a simulation for a simple or compound 

event. They will use this understanding to gain fluency in 

simulating events and interpreting the results. They will apply their 

understandings to solve real-world problems. 

Mathematical Background 
A simulation is an experiment that is designed to model a given situation. 

Simulations often model events that would be difficult, time consuming, 

or impractical to perform in real life. 
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1 LAUNCH 7.SP.C.8.C 

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Learn? 

Warm Up 

Prerequisite Skills 

The Warm-Up exercises address the following prerequisite skill for this 

lesson: 

• writing ratios as fractions (Exercises 1–5) 

Answers 

_ 2 _ _ 1 _ 
1. 2.

13 6 

_ 7 _ _ 5 _ 
3. 4.

3 6 

_ 2 _ 6 _ 
5. 

7 

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about possible ways to run a 

simulation of an event. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer 

read aloud How can I meet these standards? and How can I use these 

practices?, and connect these to the standards. 

What Vocabulary Will You Learn? 
Use the following question to engage students and facilitate a class 

discussion. 

Ask: 

• Describe what the term simulate means in your own words. Sample 

answer: Simulate means to act out or mimic an actual or probable 

real-life condition, event, or situation. 
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2 EXPLORE AND DEVELOP 7.SP.C.8.C 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Simulations 

Objective 

Students will use Web Sketchpad to explore simulating events. 

Ideas for Use 

Recommended Use Pr esent the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the Talk 

About It! questions. Monitor student progress during the activity. Upon 

completion of the Explore activity, have student volunteers share their 

responses to the Inquiry Question. 

What if my students don’t have devices? You may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of Activity 

Students will be presented with a random number generator sketch that 

simulates rolling number cubes. Throughout this activity , students will use 

the random number generator to model rolling one or two number cubes. 

They will use the results of the probability experiments to find the relative 

frequencies of events. 

Inquiry Question 

How can you use a random number generator to model a probability 

e xperiment? Sample answer: I can determine the number of different 

outcomes in the experiment and assign each outcome a different number 

for the generator to produce. 

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. Sample responses for the Talk About It! 

questions on Slide 2 are shown. 

Talk About It! 
SLIDE 2 

Mathematical Discourse 

What is the relative frequency of rolling a 4? See students’ responses. 

How does the relative frequency compare to the theoretical probability of 

rolling a 4? See students’ responses. 

(continued on next page) 

Interactive Presentation 

Explore, Slide 1 of 7 

Explore, Slide 2 of 7 

WEB SKETCHPAD 

Throughout the Explore, students use Web Sketchpad to explore 

simulating events. 

Lesson 9-6 • Simulate Chance Events 611c

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page0885.xhtml


2 EXPLORE AND DEVELOP 7.SP.C.8.C 

Interactive Presentation 

Explore, Slide 4 of 7 

TYPE

On Slide 5, students explain how using a random number 

a generator helps them conduct the probability experiments. 

TYPE

On Slide 7, students respond to the Inquiry Question and can view 

a a sample answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Simulations (continued) 

Teaching the Mathematical Practices 

5 Use Appropriate Tools Strategically Enc ourage students to use 

the Web Sketchpad random number generator to gain insight into 

the benefit of a random number generator for modeling certain 

probability experiments. 

MPMP

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. A sample response for the Talk About It! 

question on Slide 4 is shown. 

Talk About It! 
SLIDE 4 

Mathematical Discourse 
_ 1 _ The theoretical probability of rolling a sum of seven is . What could 
6 

explain the difference between this value and the relative frequency from 

your simulation? Justify your reasoning. Sample answer: Because there 

were only 10 trials in the experiment it is possible that the theoretical 

probability and relative frequency have different values. As the number of 

trials grows, these values should become closer. 
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7.SP.C.8.C 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Simulate Simple Events 

Objective 

Students will understand how to simulate simple events. 

Teaching the Mathematical Practices 

6 Attend to Precision A s students discuss the Talk About It! 

question on Slide 4, encourage them to use the definitions of 

likely, unlikely, and how success and failure is interpreted for the 

first event. 

MPMP

Teaching Notes 
SLIDE 1 

Ask students if they have heard the word simulation in other situations 

and what it means. Some students may say they have heard of 

simulations as part of video games and that they model situations that 

are not easy to do in real life. Explain that a probability simulation is 

similar in that they model events that are difficult to perform in real life. 

Have students analyze the scenario involving cereal box prizes and 

explain why it is impractical to recreate this situation in real life. 

SLIDE 2 

Ask students the following questions: 

• Why are there three sections to the spinner? Sample answer: There are 

three sections because one out of every three bo xes has a prize. 

• Why is a success counted as landing on a blue section? Sample 

answer: There is one success in every three bo xes. 

• Why is a failure counted as landing on a red section? Sample answer: 

If one bo x out of three has a prize (a success), then two boxes out of 

three do not have a prize (a failure). 

(continued on next page) 

DIFFERENTIATE 

Enrichment Activity BL 

For students who need more of a challenge, have them design a 

simulation for the given scenario. 

Every person who walks through the main entrance of a department 

store is given the opportunity to draw from six envelopes. One of 

those six envelopes contains a gift card. If 75 people are given the 

opportunity to draw an envelope, estimate how many people will 

draw the envelope with a gift card. Explain how you designed your 

simulation. 

Interactive Presentation 

Learn, Simulate Simple Events, Slide 2 of 4 
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2 EXPLORE AND DEVELOP 7.SP.C.8.C 

Interactive Presentation 

Learn, Simulate Simple Events, Slide 4 of 4 

DRAG & DROP 

On Slide 4, students match the event to 

the model that can be used to simulate it. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Simulate Simple Events (continued) 

Teaching Notes 
SLIDE 3 

Point out to students that different tools can be used to simulate events. 

Before students analyze the number cube model for the simulation, 

ask them if they could use a four-section spinner to simulate the event. 

Some students may say they cannot because the probability ratio has a 

denominator of three, you should use multiples of three choices for the 

simulation. 

SLIDE 4 

You may wish to have student volunteers come up to the board to drag 

each icon representing an event to its appropriate bin and explain their 

reasoning. 

Talk About It! 
SLIDE 4 

Mathematical Discourse 

For the first event, how can a success be defined? How can a failure be 

defined? Sample answer: I could assign one section of the spinner to 

each book. A success would be landing on the section assigned to my 

favorite book. A failure would be landing on any of the three sections 

assigned to the other three books. 
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7.SP.C.8.C 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Simulate Compound Events 

Objective 

Students will learn about simulating compound events. 

Teaching the Mathematical Practices 

6 Attend to Precision A s students discuss the Talk About It! 

question on Slide 1, encourage them to present a clear, concise 

comparison that shows that they understand the meaning of 

simulated probability and theoretical probability. 

MPMP

Go Online 

• Find additional notes. 

• Have students watch the animation on Slide 1. The animation illustrates 

how to use a simulation to estimate the probability of a compound 

event. 

Teaching Notes 
SLIDE 1 

Play the animation for the class. You may wish to pause the animation 

at the end of Step 1 when all of the coins have been labeled and ask the 

following questions: 

• Why was a coin used as the object for the simulation? Sample answer: 

Because the cub is either a male or a female, there are two possible 

outcomes and a tossing a coin has two possible outcomes. 

• Why were three coins used? Sample answer: There are three cubs so 

three coins should be tossed. 

• How many trials do you think should be done? Student responses will 

vary . Remind students that when looking at simulations, the greater 

the number of trials, the closer the relative frequency will be to the 

theoretical probability. 

Talk About It! 
SLIDE 1 

Mathematical Discourse 

Use a tree diagram to find the theoretical probability of having three 

female cubs. How does the simulated probability compare to the 

theoretical probability? Explain. Sample answer: The theoretical 
_ 1 _ probability of three female cubs is or 12.5%, while the simulated 
8 

probability is 14%. These probabilities are very close to each other 

and would likely become closer as more trials were performed in the 

simulation. 

(continued on next page) 

Interactive Presentation 

Learn, Simulate Compound Events, Slide 1 of 2 

WATCH 

On Slide 1, students watch an animation 

that shows how to use a simulation. 
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2 EXPLORE AND DEVELOP 7.SP.C.8.C 

Interactive Presentation 

Learn, Simulate Compound Events, Slide 2 of 2 

CLICK

On Slide 2, students select topics to learn 

about simulation tools for probability 

events related to that topic. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Simulate Compound Events 

(continued) 

Teaching Notes 
SLIDE 2 

Have students select each topic to learn about simulation tools for 

probability events related to that topic. You may wish to discuss each 

topic and the two simulation presented with the class. Ask the following 

questions to clarify each simulation: 

• How many possible outcomes for each simple event are there? 

• How many simple events are in each compound event? 

• What represents a success? a failure? 

• How many trials should I perform? 

• What are some potential errors that might occur during the simulation? 
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7.SP.C.8.C 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Simulate Compound Events 

Objective 

Students will design a simulation of a compound event and analyze the 

results. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively A s students discuss the 

Talk About It! questions on Slide 5, encourage them to make sense 

of the simulated results within the context of the problem. 

5 Use Appropriate Tools Strategically Encourage students to 

strategically choose appropriate tools, such as spinners and 

number cubes, to simulate the event. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

_ 1 _ AL To model the probability of success of , how many sections out of 
3 

_ 1 _ three should be labeled Blue? Explain. one section; means 1 out 
3 

of 3 

OL What else, besides the spinner, can you use to simulate choosing 

a box that contains a prize? Sample answer: I can use a number 

cube. If I roll the numbers 1 or 2, that represents a success, or 

the box contains a prize. If I roll the numbers 3, 4, 5, or 6, that 

represents a failure, or the box does not contain a prize. 

BL Describe a different simulation you can use to find the probability 

of getting two prizes. Sample answer: Using a spinner with three 

equal-sized sections, two sections labeled “NP” for no prize and 

one section labeled “P” for prize. The spinner is spun twice. 

Go Online 

• Find additional teaching notes, discussion questions, and Talk About It! 

questions to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 1, Simulate Compound Events, Slide 2 of 6 

CLICK 

On Slide 3, students move through the 

slides to see sample results. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 7.SP.C.8.C

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 
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7.SP.C.8.C 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Interpret Simulations of 
Compound Events 

Objective 

Students will interpret a relative frequency bar graph that shows the 

results of a simulated compound event. 

Teaching the Mathematical Practices 

6 Attend to Precision Enc ourage students to adhere to the 

precise meaning of eight or fewer rolls when determining the 

simulated probability. 

As students discuss the Talk About It! question on Slide 3, 

encourage them to relate this problem to finding the percent of a 

number, and use clear and precise mathematical language in their 

explanations. 

7 Look For and Make Use of Structure Encourage students to 

analyze the structure of the relative frequency bar graph, in order 

to determine that they need to find the sum of the bar heights for 

6, 7, and 8 rolls. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What do you need to find? the probability that eight or fewer rolls 

are needed to obtain all of the even numbers on a number cube 

OL What are the relative frequency values for six, seven and eight rolls 

being needed to obtain all of the even numbers? 0.08, 0.20, 0.12, 

respectively 

OL Based on these results, do you think it is more likely that 7 rolls 

are needed or 13 rolls? Explain. Sample answer: Because the bar 

representing 7 rolls is taller than the bar representing 13 rolls, it is 

more likely that 7 rolls are needed than 13 rolls. 

BL What is the probability that twelve or fewer rolls are needed to 

obtain all of the even numbers on a number cube? 92% 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 2, Interpret Simulations of Compound Events, Slide 2 of 4 

CLICK 

On Slide 2, students move through the 

steps to find the solution. 

TYPE 

On Slide 2, students determine the 

a probability. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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3 REFLECT AND PRACTICE 7.SP.C.8.C

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Exit Ticket 

Refer to the Exit Ticket slide. Give an example where a coin can be used 

to simulate the probability of an event occurring. Explain how to design 

and interpret the simulation. Sample answer: Suppose there are five 

true/false questions on a sports quiz in a magazine. Let heads represent 

guessing a question correctly and tails represent guessing a question 

incorrectly. Flip a coin five times to simulate the outcome of guessing 

each of the five true/false questions on the quiz correctly. 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, 

THEN assign: 

• Practice, Exercises 3, 5–8 

• Simulations 

BL 

IF students score 66–89% on the Checks, 

THEN assign: 

• Practice, Exercises 1–3, 5 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1 and 2 

• Probability of Simple Events, Probability of Compound 

Events 

OL 

IF students score 65% or below on the Checks, 

THEN assign: 

• Remediation: Review Resources 

• Take Another Look 

• Probablity of Simple Events, Probability of Compound 

Events 

AL 

618 Module 9 • Probability

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page0894.xhtml


7.SP.C.8.C 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive Student 

Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B
OL Practice Form A
BL Practice Form C

Suggested Assignments 

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T opic Exercises 

2 design a simulation of a compound event and analyze

the results 

1 

2 interpret a relative frequency bar graph that shows the

results of a simulated compound event 

2 

2 extend concepts learned in class to apply them in new

contexts 

3–4 

3 higher-order and critical thinking skills 5–8 

Common Misconception 

Some students may misinterpret a relative frequency bar graph. For 

e xample, in Exercise 2, help students understand that each bar represents 

a relative frequency. The bar for 8, for example, shows a relative frequency 

of 0.1. This means that 0.1, or 10%, of the time,  it took 8 spins to spin all of 

the letters. 
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3 REFLECT AND PRACTICE 7.SP.C.8.C 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teaching the Mathematical Practices 

4 Model with Mathematics In E xercise 6, students describe a 

real-world situation that can be simulated by tossing a coin and 

rolling a number cube. 

5 Use Appropriate Tools Strategically In Exercise 8, students 

describe a tool that can be used to simulate the outcomes of 

playing a game. 

MPMP

Collaborative Practice 

Have students work in pairs or small groups to complete the following 

e xercises. 

Clearly explain your strategy. 

Use with Exercise 4 Have students work in pairs. Give students 

1–2 minutes to individually consider the problem and formulate their 

strategy. Then ask them to clearly explain their strategy to their partner 

how they would solve the problem, without actually solving it. Have each 

student use their partner’s strategy to solve the problem. Have them 

compare and contrast strategies to determine if one or both strategies 

were viable, and discuss and resolve any differences. 

Create your own higher-order thinking problem. 

Use with Exercises 5–8 After completing the higher-order thinking 

problems, have students write their own higher-order thinking problem 

that involves the concepts from this lesson. Have them trade their 

problems with a partner and solve them. Then have them check each 

other’s work, and discuss and resolve any differences. 
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Module 9 • Probability 

Review 

ELL A completed Foldable for this module should include a review of 

probability including simple and compound events. Have students share 

their completed Foldables with a partner, comparing the similarities and 

differences in the examples recorded. Students can use their completed 

Foldables to study for the module assessment. 

Rate Yourself! 

Have students return to the Module Opener to rate their understanding 

of the concepts presented in this module. They should see that their 

knowledge and skills have increased. After completing the chart, have them 

respond to the prompts in their Interactive Student Edition and share their 

responses with a partner. 

Review and Assessment Options 

The following online review and assessment resources are available for you 

to assign to your students. These resources include technology-enhanced 

questions that are auto-scored, as well as essay questions. 

Review Resources 

Vocabulary Activity 

Module R eview 

Assessment Resources 

Put It All Together: Lessons 9-1 and 9-2 

Put It All T ogether: Lessons 9-1, 9-2, 9-3, and 9-4 

Vocabulary Test 

AL Module Test Form B 

OL Module Test Form A 

BL Module Test Form C 

Performance Task* 

*The module-level performance task is available online as a printable and editable 

document. A scoring rubric is included. 

LearnSmart Use LearnSmart as part of your test preparation plan 

to measure student topic retention. You can create a student assignment 

in LearnSmart for additional practice with this topic for Statistics and 

Probability. 

• Probability 
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Essential Question 

ELL Have students complete the graphic organizer to organize their 

thoughts related to the Essential Question. You may wish to have 

students work in pairs or groups to answer the Essential Question, 

or facilitate a whole class discussion. You may wish to have students 

watch the Launch the Module video again in which the module Essential 

Question was first presented. 

How can probability be used to predict future events? See students’ 

graphic organizers. 
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Test Practice 

You can use these pages to help your students review module content 

and prepare for online assessments. Exercises 1–10 mirror the types of 

questions your students will see on the online assessments. 

Question Type Description Exercise(s) 

Multiple Choice Students select one correct answer. 1, 2 

Multiselect Multiple answers may be correct. 

Students must select all correct 

answers. 

3, 6 

Equation Editor Students use an online equation 

editor to construct their response, 

often using math notation and 

symbols. 

4, 8 

Open Response Students construct their own

response in the area provided. 

5, 7, 9, 10 

To ensure that students understand the standards, check students’ 

success on individual exercises. 

Standard(s) Lesson(s) Exercise(s) 

7.SP.C.5 9-1 1, 2 

7 .SP.C.6 9-2, 9-4 3, 4, 7 

7.SP.C.7 9-2, 9-3, 9-4 3–7 

7.SP.C.7.A 9-3, 9-4 5, 6 

7.SP.C.7.B 9-2, 9-4 3, 4, 7 

7.SP.C.8 9-5, 9-6 8–10 

7.SP.C.8.A 9-5 8, 9 

7.SP.C.8.B 9-5 8, 9 

7.SP.C.8.C 9-6 10 

Module 9 • Probability 623

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page0899.xhtml


624 Module 9 • Probability

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page0900.xhtml


Module 10 

Sampling and Statistics 

Module Goal

Analyze samples and interpret the data. 

Focus 

Domain: Statistics and Probability 

Supporting and Additional Cluster(s): 

7.SP.A Use r andom sampling to draw inferences about a population. 

7.SP.B Draw informal comparative inferences about two populations. 

Standards for Mathematical Content: 

7.SP.A.1 Under stand that statistics can be used to gain information 

about a population by examining a sample of the population; 

generalizations about a population from a sample are valid only if the 

sample is representative of that population. Understand that random 

sampling tends to produce representative samples and support valid 

inferences. 

7.SP.A.2 Use data from a random sample to draw inferences about a 

population with an unknown characteristic of interest. Generate multiple 

samples (or simulated samples) of the same size to gauge the variation in 

estimates or predictions. 

Also addresses 7.RP.A.2, 7.RP.A.3, 7.SP.B.3, and 7.SP.B.4. 

Standards for Mathematical Practice: MP1, MP2, MP3, MP4, MP5, MP6, 

MP7 , MP8 

Be Sure to Cover 

Students need to have a thorough understanding of the prerequisite skills 

required for this module. 

• write fractions in simplest form 

• express equivalent forms of fractions, decimals, and percents 

• find the percent of a number 

• find the mean and mean absolute deviation of a set of data 

Use the Module Pretest to diagnose readiness. You may wish to spend 

more time on the Warm Up for each lesson to fully review these concepts. 

Coherence 

Vertical Alignment 

Previous

Students developed an understanding of statistical variability. 

6.SP.A.1, 6.SP.A.2, 6.SP.A.3 

Now

Students analyze samples and interpret the data. 

7.SP.A.1, 7.SP.A.2 

Next

Students will make inferences and justify conclusions from sample experiments. 

HSS.IC.B.3, HSS.IC.B.4, HSS.IC.B.5, HSS.IC.B.6 

Rigor 

The Three Pillars of Rigor 

In this module, students draw upon their knowledge of measures of 

center , measures of variation, and ratios to develop understanding about 

statistical sampling and making inferences and predictions. Students 

come to understand that taking multiple samples can help them gauge 

the variation in their predictions. Students build fluency in using ratio 

reasoning to make predictions about a population and in using the 

measures of center and variation to compare two sample distributions. 

They apply their understanding of the mean and mean absolute 

deviation to informally assess the degree of visual overlap between two 

distributions to infer how close the population means might be. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

EXPLORE LEARN EXAMPLE & PRACTICE 

Suggested Pacing 

Lesson Standard(s) 45-min classes 90-min classes 

Module Pretest and Launch the Module Video 1 0.5 

10-1 Biased and Unbiased Samples 7.SP.A.1, 7.SP.A.2 1 0.5 

10-2 Make Predictions 7.SP.A.2, Also addresses 7.RP.A.2, 7.RP.A.3 1 0.5 

10-3 Generate Multiple Samples 7.SP.A.2, Also addresses 7.RP.A.2 2 1 

Put It All Together: L essons 10-1 through 10-3 0.5 0.25 

10-4 Compare Two Populations 7.SP.B.4 2 1 

10-5 Assess Visual Overlap 7.SP.B.3 1 0.5 

Module Review 1 0 .5 

Module Assessment 1 0.5 

Total Days 10.5 5.25 
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CHERYL TOBEY 

MATH 
PROBES 

Formative Assessment Math Probe 

Compare Data Sets 

Analyze the Probe 
Review the probe prior to assigning it to your students. 

In this probe, students will determine if each statement is true or false, and explain their 

choices. 

Targeted Concept Sets of data summarized as box plots can be analyzed and compared 

(minimum, lower quartile, median, upper quartile, maximum) even without a specific scale. 

Targeted Misconceptions 

• Students may incorrectly view the quartiles as the values of the data. 

• Students may incorrectly view the middle line as representing the mean and not the 

median (middle number) of the data. 

• Students may not know what an outlier is and/or how to find one without a given scale of 

the graph. 

Assign the probe after Lesson 4. 

Correct Answers: 1. Fa lse; 2. True; 

3. Not enough information; 

4. False; 5. False 

Collect and Assess Student Work 

If the student selects... Then the student likely... 

Various Incorrect

responses

misunderstood or confused the terms variability, median, mean, outlier, symmetric 

as they relate to boxplots. 

1. True used the range rather than interquartile range. 

3. True confused the mean and the median. 

Chooses not enough 

information for 

Exercises 1, 2, 4, or 5 

believed comparisons cannot be made without a known scale. 

Take Action 
After the Probe Design a plan to address any possible misconceptions. You may wish to 

assign the following resources. 

• Data Analysis 

• Lesson 4, Examples 1–2 

Revisit the probe at the end of the module to be sure your students no longer carry these 

misconceptions. 
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The Ignite! activities, created by Dr. Raj Shah, cultivate curiosity and 

engage and challenge students. Use these open-ended, collaborative 

activities, located online in the module Launch section, to encourage your 

students to develop a growth mindset towards mathematics and problem 

solving. Use the teacher notes for implementation suggestions and 

support for encouraging productive struggle. 

Essential Question 

At the end of this module, students will complete a graphic organizer to 

help them answer the Essential Question. 

How can you use a sample to gain information about a 

population? See students’ graphic organizers. 

What Will You Learn? 

Prior to beginning this module, have your students rate their knowledge 

of each item listed. At the end of the module, you will be reminded to 

have your students return to these pages to rate their knowledge again. 

They should see that their knowledge and skills have increased. 

Foldables are three-dimensional graphic organizers that help students 

create study guides for each module. 

Step 1 Have students locate the module Foldable at the back of the 

Interactive Student Edition. They should follow the cutting and assembly 

instructions at the top of the page. 

Step 2 Have students attach their Foldable to the first page of the 

Module Review, by matching up the tabs. Dotted tabs indicate where to 

place the Foldable. Striped tabs indicate where to tape the Foldable. 

When to Use It Students add information to their Foldables as they 

complete selected lessons. Once they’ve completed their Foldable, they 

can use it to help them study for the module assessment. 

Launch the Module 

The Launch the Module video uses the topic of surveying people about 

their favorite breakfast food to introduce the idea of sampling and statistics. 

Use the video to engage students before starting the module. 

Pause and Reflect 

Encourage your students to engage in the habit of reflection. As they 

progress through the module, they will be encouraged to pause and think 

about what they just learned. These moments of reflection are indicated 

by the Pause and Reflect questions that appear in the Interactive Student 

Edition. You may wish to have your students share their responses with a 

partner or use these questions to facilitate a whole-class discussion. 

Interactive Presentation 
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What Vocabulary Will You Learn? 

ELL As you proceed through the module, introduce each vocabulary 

term using the following routine. Ask the students to say each term aloud 

after you say it. 

Define A sample is a randomly selected group chosen for the purpose 

of collecting data. 

Example The sixth-grade students are a sample of all of the students in 

a school. 

Ask Which of all the following would be an appropriate sample for the 

cars in a city: all of the cars in the city, or all of the cars in a parking 

garage located in the city? the cars in the parking garage 

Are You Ready? 

Students may need to review the following prerequisite skills to succeed 

in this module. 

• expressing equivalent forms of fractions, decimals, and percents 

• finding the percent of a number 

• summarizing numerical data using the mean 

• finding the mean absolute deviation of a data set 

ALEKS is an adaptive, personalized learning environment that identifies 

precisely what each student knows and is ready to learn, ensuring 

student success at all levels. 

You can use the ALEKS pie report to see which students know the 

concepts in the Data Analysis topic – who is ready to learn these 

concepts and who isn’t quite ready to learn them yet – in order to adjust 

your instruction as appropriate. 

Mindset Matters 

Attitude Ownership 

Part of developing a growth mindset involves acknowledging progress 

in growth thinking and sharing it with others. It’ s important for a student 

to own his or her mindset, attitude, and beliefs and be proud of the 

growth. Students should view themselves as people who have a growth 

mentality—not just in math, but with learning, in general. 

How Can I Apply It? 

Have students complete a math mindset project to share how they 

have grown throughout the year . They might choose their own delivery 

method, such as a poster, blog post, video, or podcast. Encourage them 

to give specific examples from their journey, such as times when they 

made a mistake and learned from it, times when they took a risk to 

solve a challenging problem, or times when they engaged in reflection. 

Students can share their mindset journey with their classmates, or might 

post their projects for others to see. 
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Lesson 10-1 

Biased and Unbiased Samples 

7.SP.A.1, 7.SP.A.2 

LESSON GOAL 

Students will identify samples as biased or unbiased and determine 

whether inferences from the samples are valid. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Learn: Populations and Samples 

Learn: Valid Sampling Methods 

Example 1: Identify Valid Sampling Methods 

Learn: Biased Samples 

Example 2: Identify Biased Sampling Methods 

Learn: Valid Inferences 

Example 3: Identify Valid Inferences 

Example 4: Identify Valid Inferences 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress of the Checks after each example 

to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Take Another Look ● 

Extension: Margin of Sampling Error ● ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 58 of the Language Development 

Handbook to help your students build 

mathematical language related to biased and 

unbiased samples. 

ELL You can use the tips and suggestions on 

page T58 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 
45 min 1 day 

Focus 
Domain: Statistics and Probability 

Supporting Cluster(s): In this lesson, students address supporting 

cluster 7 .SP.A by identifying samples as biased or unbiased and whether 

inferences from the samples are valid. 

Standards for Mathematical Content: 7. SP.A.1, 7.SP.A.2 

Standards for Mathematical Practice: MP 2, MP3, MP6 

Coherence 

Vertical Alignment 

Previous

Students understood that a statistical question anticipates a variety of 

responses. 6.SP .A.1 

Now

Students identify samples as biased or unbiased and determine whether 

inferences from the samples are valid. 

7.SP.A.1 

Next

Students will make predictions based on data gathered using a valid 

sampling method. 

7.SP.A.2 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students draw upon their 

knowledge of statistics and statistical questions to understand that 

inferences made about a population are only valid if the sampling 

method used was unbiased. Students build fluency in identifying 

unbiased and biased sampling methods, and determining whether 

inferences made are valid or invalid. 

Mathematical Background 
A sample is often used to study a desired characteristic of a population. 

Valid sampling methods should be used to make valid inferences about 

the population being studied. Valid (unbiased) samples are representative 

of the population and selected at random, where each member has an 

equal chance of being selected. A biased sample usually favors one or 

more parts of the population over another, and thus is not representative 

of the population. 
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1 LAUNCH 7.SP.A.1, 7.SP.A.2 

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Learn? 

Warm Up 

Prerequisite Skills 

The Warm-Up exercises address the following prerequisite skill for this 

lesson: 

• writing fractions as percents (Exercises 1–5) 

Answers 

_ 8 _ 0 _1. , 80%
100

_ 1 _ 2 _ 2. , 12%
100 

_ 1 _ 0 _ 3. , 10% 
100 

_ 7 _ 5 _ 4. , 75% 
100 

5. 55% 

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about sampling using an infographic. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer 

read aloud How can I meet these standards? and How can I use these 

practices?, and connect these to the standards. 

What Vocabulary Will You Learn? 
Use the following questions to engage students and facilitate a class 

discussion. Students will learn more terms than these three in the lesson, 

but starting with a discussion around these terms can help them begin 

thinking about biased samples. 

Ask: 

• What are some synonyms for the term bias? Sample answers: 

favoritism, unfairness, one-sidedness 

• Define convenience in your own words. Sample answer: being able to 

do something with relative ease 

• What does voluntary mean? Sample answer: to be able to do or not do 

something based on one's own choice 
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2 EXPLORE AND DEVELOP 7.SP.A.1, 7.SP.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Populations and Samples 

Objective 

Students will learn about populations and samples. 

Teaching Notes 
SLIDE 1 

Students will learn the terms statistics, population, and sample. You may 

wish to ask students to generate several examples of samples, if the 

population consists of all of the students in their school. 

SLIDE 2 

Students will learn about surveys. Have students use the interactive tool 

to determine whether each phrase describes a population, or a sample, 

for each survey topic. 

DIFFERENTIATE 

Reteaching Activity AL 

For students that may be struggling to understand populations and 

samples, explain that a sample is always a part of the population, 

and the population is often much larger than the sample. Have them 

describe a possible sample from each of the given populations. 

Population: the students in the classroom Sample answer: the students 

in the classroom wearing blue 

Population: the teachers in the school Sample answer: the seventh- 

grade teachers 

Population: the people that live in the United States Sample answer: 

people that live in Florida 

Population: the professional athletes in the world Sample answer: the 

professional athletes who play soccer 

Interactive Presentation 

Learn, Populations and Samples, Slide 2 of 2 

CLICK 

On Slide 2, students determine if each 

phrase represents a population or a 

sample. 
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2 EXPLORE AND DEVELOP 7.SP.A.1, 7.SP.A.2 

Interactive Presentation 

Learn, Valid Sampling Methods, Slide 3 of 6 

CLICK 

On Slide 2, students compare and 

contrast several valid sampling methods. 

WEB SKETCHPAD 

On Slides 3-5, students use a sketch to 

explore each type of valid sampling 

method. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Valid Sampling Methods 

Objective 

Students will learn about valid sampling methods. 

Teaching Notes 
SLIDE 1 

Students will learn the characteristics of a valid sampling method. You 

may wish to have students explain why a sampling method might not be 

valid if it does not meet these characteristics. 

SLIDE 2 

Students will learn about types of valid sampling methods. Have them use 

the interactive tool to view the definition and an example of each type 

of sample: stratified random sample, systematic random sample, and 

simple random sample. 

SLIDE 3 

On Slides 3-5, students will be presented with one of the three types of 

valid sampling methods they have just learned. Have them follow the 

instructions to view how each sampling method can be used to obtain a 

random sample. You may wish to have students compare and contrast 

these three types of valid sampling methods, and describe each one in 

their own words. 

Talk About It! 
SLIDE 6 

Mathematical Discourse 

Why do the three names of the valid sampling methods all contain the 

word random? Sample answer: It is important that the selection of the 

sample is not planned so each member of the sample has an equal 

chance of being selected. 

DIFFERENTIATE 

Language Development Activity ELL 

To support students’ vocabulary development, have them work with a 

partner to use a dictionary, thesaurus, the Internet or another source 

to look up the meanings of the terms stratified and systematic. Have 

them explain the meanings in their own words and how understanding 

these terms helps them understand the meanings of stratified random 

sample and systematic random sample. Sample responses are shown. 

Stratified means arranged, classified, or organized. So, a stratified 

random sample is one in which the population is arranged into groups 

before taking the random sample. 

Systematic means following a certain method or pre-determined 

routine. So, a systematic random sample is one in which the random 

sample is selected according to a pre-determined method, such as 

every hour or every 10th person. 
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7.SP.A.1, 7.SP.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Identify Valid Sampling 
Methods 

Objective 

Students will identify valid sampling methods that best represent survey 

descriptions. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively A s students discuss the 

Talk About It! question on Slide 3, encourage them to consider 

how the results of the survey might be affected if a sample was 

taken that was not taken at random. 

6 Attend to Precision Encourage students to use precision in 

selecting the correct sampling methods for each description, 

paying careful attention to the names for each method. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL In which method is each item or person in the population as likely 

to be chosen as any other? Does this fit the first description? simple 

random sample; yes 

OL Describe, in your own words, the second description. What key 

phrases can help you classify the correct sampling method? 

Sample answer: The members are organized by state and then 10 

members are randomly selected from each state. The key phrases 

“separated by state” helps me know this is a stratified random 

sample, because members are selected from nonoverlapping 

groups. 

BL Describe another way that a systematic random sample can 

be taken, in this scenario. Sample answer: From the list of all 

members, every 50th member is surveyed. 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 1, Identify Valid Sampling Methods, Slide 2 of 4 

CLICK 

On Slide 2, students select the valid 

sampling method for each description. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 7.SP.A.1, 7.SP.A.2 

Interactive Presentation 

Learn, Biased Samples, Slide 1 of 3 

CLICK 

On Slide 1, students use the interactive 

tool to compare and constrast types of 

samples. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Biased Samples 

Objective 

Students will learn about biased sampling methods. 

Teaching the Mathematical Practices 

6 Attend to Precision A s students discuss the Talk About It! 

question on Slide 3, encourage them to adhere to the meaning of 

the term voluntary response sample in their response. 

MPMP

Teaching Notes 
SLIDE 1 

Facilitate a class discussion about biased and unbiased samples. 

Have students discuss the two types of biased samples presented: 

convenience samples and voluntary response samples. Have them use 

the interactive tool to view a definition and an example of each type of 

biased sample, and the reason why each sample is biased. You may wish 

to ask them to explain each type of sample in their own words, and why 

each is biased. 

Talk About It! 
SLIDE 3 

Mathematical Discourse 

If you want to determine the favorite pizza shop of middle school 

students in your school, explain how a voluntary response sample might 

influence the results of the survey. Sample answer: It is possible that 

the only responses you receive are from students who feel very strongly 

one way or the other, and this might not be representative of the entire 

population. 

DIFFERENTIATE 

Language Development Activity ELL 

To further students’ understanding of biased samples, have students 

give an example of a simple random sample, a voluntary response 

sample, and a convenience sample when the population represents 

the city residents that own a dog. 

Simple Random Sample Sample answer: the names of the city 

residents that own a dog are entered in a computer which randomly 

selects 50 of them 

Voluntary Response Sample Sample answer: city residents that own a 

dog are emailed and asked to complete a survey 

Convenience Sample Sample answer: dog owners are surveyed at 

one of the veterinary clinics in town 
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7.SP.A.1, 7.SP.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Identify Biased Sampling 
Methods 

Objective 

Students will classify biased samples by type. 

Teaching the Mathematical Practices 

6 Attend to Precision Enc ourage students to understand 

the difference between a voluntary response sample and 

convenience sample, and use precision in classifying the correct 

sampling method. 

MPMP

Questions for Mathematical Discourse 
SLIDE 1 

AL What is a biased sample? a sample that is not representative of the 

entire population 

AL What is a convenience sample? a sample that includes members of 

the population that are easily accessed 

OL What key aspect of the first scenario indicates the type of biased 

sample? Sample answer: The student surveys everyone in his 

class. This is convenient for the student, but may produce invalid 

results. 

OL What key aspect of the second scenario indicates the type of 

biased sample? Sample answer: The survey is posted on the 

website and readers may choose to respond or not respond. 

BL Describe a different real-world situation in which a voluntary 

response sample might be used. Sample answer: A grocery store 

manager wants to know about customer satisfaction. The store 

posts an online survey on their website and asks for customers to 

take the survey. 

Go Online 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 2, Identify Biased Samples, Slide 1 of 2 

DRAG & DROP 

On Slide 1, students drag the type of 

biased sample to the situation it best 

describes. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 7.SP.A.1, 7.SP.A.2 

Interactive Presentation 

Learn, Valid Inferences, Slide 1 of 2 

CLICK 

On Slide 1, students use the interactive 

tool to compare and contrast valid and 

invalid inferences. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Valid Inferences 

Objective 

Students will learn about the differences between valid and invalid 

inferences. 

Go Online to find additional teaching notes and T eaching the 

Mathematical Practices. 

Talk About It! 
SLIDE 2 

Mathematical Discourse 

Suppose you have used a valid sampling method to conduct a survey. Is it 

possible that you can still obtain a sample that is not representative of the 

population? yes; Sample answer: A valid sampling method provides the 

best chance that a sample is representative of the population, but does 

not guarantee it, because the sampling is random. 

Example 3 Identify Valid Inferences 

Objective 

Students will identify the sampling method used in order to determine 

that an invalid inference was made. 

Questions for Mathematical Discourse 
SLIDE 3 

AL What might be true about the participants who choose to respond 

to the survey? What might that mean for the results of the survey? 

Sample answer: They might prefer Mexican food. The results of the 

survey may be biased. 

OL How might you alter the sampling method in order to ensure the 

sampling method is unbiased? Sample answer: Use a systematic 

random sampling method, or a stratified random sampling method. 

BL Suppose you are the manager of the burrito company. Design your 

own sampling method to determine the favorite style of food for a 

large city. Share your sampling method with a classmate, and have 

each student determine if the sampling methods are biased or 

unbiased. See students’ responses. 

Go Online 

• Find additional teaching notes, Teaching the Mathematical Practices, 

and the Talk About It! questions to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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7.SP.A.1, 7.SP.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 4 Identify Valid Inferences 

Objective 

Students will identify the sampling method used in order to determine 

that a valid inference was made. 

Teaching the Mathematical Practices 

3 Construct Valid Arguments and Critique the Reasoning of 

Ot hers As students discuss the Talk About It! question on Slide 4, 

encourage them to consider the context from which the data 

arose as they justify their conclusion. 

6 Attend to Precision Encourage students to use the correct 

terminology in identifying the type of sampling method used and 

whether the inference is valid or invalid. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL In your own words, describe this sample. Sample answer: The 

sample consists of responses from every third customer that walks 

into the shoe store. 

OL What type of sampling method was used? systematic random 

sample 

OL Is the sample biased? Explain. no; Sample answer: The sample was 

obtained using an unbiased sampling method. 

BL Generate a biased sampling method that might be used in this 

situation. Sample answer: If the manager of the shoe store 

asked customers to respond to an online survey, this would be a 

voluntary response sample, which could produce biased results. 

SLIDE 3 

AL Make another inference about the survey results. Sample answer: 

Blue is the second favorite shoe color of the store’s customers. 

OL What is another unbiased sampling method that can be used? 

Sample answer: Simple random sample; the store manager can 

assign a random number to each customer between 1 and 3 and 

then survey every customer assigned with the number 3. 

BL Suppose you are the manager of the shoe store. Design your own 

sampling method to determine the favorite shoe color for a large 

city. Share your sampling method with a classmate, and have each 

student determine if the sampling methods are biased or unbiased. 

See students’ responses. 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 4, Identify Valid Inferences, Slide 1 of 5 

CLICK 

On Slide 2, students select from drop- 

down menus to describe a sample. 

CLICK 

On Slide 3, students select from drop- 

down menus to describe an inference 

made from a sample. 

CLICK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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3 REFLECT AND PRACTICE 7.SP.A.1, 7.SP.A.2 

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Foldables 

Have students update their Foldables based on what they learned in this 

lesson. For this lesson, students can record information about unbiased 

and biased sampling methods. You may wish to have students share 

their Foldables with a partner to compare the information they recorded, 

discussing and resolving any differences. 

Essential Question Follow-Up 

How can you use a sample to gain information about a population? 

In this lesson, students learned how to determine whether a sample is 

biased or unbiased. Encourage them to discuss with a partner how taking 

a biased or an unbiased sample can affect the inferences they may be 

able to mak e about a population. 

Exit Ticket 

Refer to the Exit Ticket slide. Suppose you wanted to determine the 

number of students in your entire school who prefer having a certain 

type of pet (cat, dog, or other). Design an unbiased sampling method that 

you can use and explain why your sampling method is unbiased. Sample 

answer: Survey every tenth student as they enter the school about their 

preferred pet. This is a systematic random sample, so it is unbiased. 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, 

THEN assign: 

• Practice, Exercises 1–7 odd, 8–11 

• Extension: Margin of Sampling Error 

• Collecting Data 

BL 

IF students score 66-89% on the Checks, 

THEN assign: 

• Practice, Exercises 1–6, 9 

• Extension: Margin of Sampling Error 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1-4 

• Collecting Data 

OL 

IF students score 65% or below on the Checks, 

THEN assign: 

• Remediation: Review Resources 

• Take Another Look 

• Collecting Data 

AL 
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7.SP.A.1, 7.SP.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive Student 

Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, 

as well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Assignments 

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T opic Exercises 

2 classify valid sampling methods from a situation 1 

2 classify biased samples by type 2 

2 interpret valid and invalid inferences made from a

sample 

3, 4 

2 extend concepts learned in class to apply them in new

contexts 

5 

3 solve application problems involving biased and

unbiased samples 

6, 7 

3 higher-order and critical thinking skills 8–11 

Common Misconception 

As students identify sampling methods being used, encourage them to 

consider whether people who complete a survey volunteered to do so . 

This is most often a voluntary response sample and is considered biased. 

The inferences  made from this type of sample are considered not valid. 
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3 REFLECT AND PRACTICE 7.SP.A.1, 7.SP.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively In E xercise 9, students 

use reasoning to determine if another student's inference is valid 

and justify their response. 

3 Construct Viable Arguments and Critique the Reasoning of 

Others In Exercise 10, students determine if a stratified random 

sample’s results can be valid and justify their conclusion. 

MPMP

Collaborative Practice 

Have students work in pairs or small groups to complete the following 

e xercises. 

Create your own application problem. 

Use with Exercises 6–7 After completing the application problems, have 

students write their own real-world application problem that involves the 

concepts from this lesson. Have them trade their problems with a partner 

and solve them. Then have them check each other’s work, and discuss 

and resolve any differences. 

Make sense of the problem. 

Use with Exercise 9 Have students work together to prepare a brief 

explanation that illustrates the flawed reasoning. For example, the 

student in the exercise used a voluntary response sample, which could 

lead to biased results. Have each pair or group of students present their 

explanations to the class. 
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Lesson 10-2 

Make Predictions 

7.SP.A.2 

LESSON GOAL 

Students will make predictions based on data gathered using a 

valid sampling method. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Learn: Make Predictions 

Example 1: Make Predictions 

Example 2: Make Predictions 

Apply: Profit 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress of the Checks after each example 

to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Take Another Look ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 59 of the Language Development 

Handbook to help your students build 

mathematical language related to making 

predictions. 

ELL You can use the tips and suggestions on 

page T59 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 
45 min 1 day 

Focus 
Domain: Statistics and Probability 

Supporting Cluster(s): In this lesson, students address supporting 

cluster 7 .SP.A by making predictions based on data gathered using a 

valid sampling method. 

Standards for Mathematical Content: 7. SP.A.2, Also addresses 

7.RP.A.2, 7.RP.A.3 

Standards for Mathematical Practice: MP 1, MP2, MP3, MP4, MP6 

Coherence 

Vertical Alignment 

Previous

Students identified samples as biased or unbiased and determined whether 

inferences from the samples were valid. 7 .SP.A.1, 7.SP.A.2 

Now

Students use ratio reasoning to make predictions based on data gathered 

using a valid sampling method. 7.SP.A.2 

Next

Students will understand that taking multiple samples can help them gauge 

the variation in their predictions. 7.SP.A.2 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students draw upon their 

knowledge of ratios and percents and sampling from the prior lesson 

to develop understanding about how valid statistical sampling 

methods can be used to make inferences and predictions about a 

population of interest. Students build fluency in using ratio reasoning 

and apply their knowledge and skills to make predictions about a 

population based on a random sample of data. 

Mathematical Background 
If unbiased sampling methods are used to obtain sample data, valid 

predictions can be made about the population if the prediction is 

supported by the sample data. Reasoning about ratios and percents can 

be used to make these inferences. 
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1 LAUNCH 7.SP.A.2 

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Use? 

Warm Up 

Prerequisite Skills 

The Warm-Up exercises address the following prerequisite skill for 

this lesson: 

• finding the percent of a number (Exercises 1–5) 

Answers 

1. 40.5

2. 2.45

3. 90 

4. 6.3 

5. $13.75 

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about making predictions about 

television program viewing. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer read 

aloud How can I meet this standard? and How can I use these practices?, 

and connect these to the standards. 

What Vocabulary Will You Use? 
Use the following question to engage students and facilitate a class 

discussion. 

Ask: 

• The term predict comes from the Latin term praedict which means 

to make known, or declare, beforehand. What are some real-world 

contexts in which you might make a prediction of an event? Sample 

answers: predict the weather forecast for the next day, predict what 

move your opponent might make in a game of chess or a sports event, 

predict how long it will take you to complete a task 
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2 EXPLORE AND DEVELOP 7.SP.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Make Predictions 

Objective 

Students will understand that they can make predictions about a 

population by using information from a survey , provided the survey used 

an unbiased sample. 

Teaching the Mathematical Practices 

6 Attend to Precison A s students discuss the Talk About It! 

question on Slide 1, encourage them to think about what types 

of samples are unbiased and how they can use that method to 

design a survey. 

2 Reason Abstractly and Quantitatively As students discuss the 

Talk About It! question on Slide 4, encourage them to use ratio 

reasoning to predict the percent of fans inside the stadium that 

are fans of the green team. 

MPMP

Teaching Notes 
SLIDES 1–3 

Students previously learned about valid (unbiased) sampling methods 

and biased sampling methods. If the sampling method is valid, you can 

make predictions about the population. Present the sporting scenario 

from the Learn. For each sample, the ratio of fans of the blue team to fans 

of the green team is 2 : 8. Ask students why this is a part-to-part ratio. 

They learned this term in a prior grade. Then have them write the part-to- 

whole ratio that compares the fans of the blue team to the total number 

of fans in the sample. Ask students to explain why the ratio 2 : 10 is a 

part-to-whole ratio. They also learned this term in a prior grade. 

Present some of the inferences that can be made about the total number 

of fans attending the event, based on these ratios. Then have students 

generate other inferences that can be made. Some sample inferences are 

shown. Ask them which ratio they used to make each inference. 

For every fan of the blue team, there are four fans of the green team. 

(part-to-part ratio of 2 : 8 which is equivalent to 1 : 4) 

There are four times as many fans of the green team than of the blue 

team. (part-to-part ratio of 8 : 2) 

Four out of every five fans attending the event are fans of the green 

team. (part-to-whole ratio of 8 : 10 which is equivalent to 4 : 5) 

Talk About It! 
SLIDE 1 

Mathematical Discourse 

Describe a sampling method you can use to ensure the sample you 

choose is not biased in favor of one team or another. Sample answer: 

Survey every 10th person entering each gate at the stadium. 

(continued on next page) 

Interactive Presentation 

Learn, Make Predictions, Slide 1 of 4 
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2 E XPLORE AND DEVELOP 7.SP.A.2 

Interactive Presentation 

Learn, Make Predictions, Slide 3 of 4 

CLICK 

On Slide 3, students select from a 

drop-down menu to determine of which 

team 20% of total fans are fans. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Make Predictions (continued) 

Talk About It! 

SLIDE 4 

Mathematical Discourse 

Suppose an unbiased sample was taken. The ratio of fans of the green 

team to fans of the blue team was 8 to 2. Predict what percent of the 

fans inside the stadium are fans of the green team. Explain. 80%; Sample 

answer: The ratio 8 to 2 is a part-to-part ratio. Find the part-to-whole ratio 

of fans of the green team to total fans. This ratio is 8 to 10, or 80%. 

DIFFERENTIATE 

Reteaching Activity AL 

To help students that may be struggling to understand how to make 

predictions from samples, explain to students that the statistics describing 

unbiased samples are expected to be similar to the statistics describing 

the population. For each of the following unbiased sample statistics, have 

students make predictions about the population using percents. 

1. Population: students in the school 

Sample: 3 out of 5 students in a simple random sample have a pet 

Prediction: 60% of students in the school have a pet 

2. Population: seventh grade students in the United States 

Sample: of 1,000 randomly sampled students, 325 participate in 

school sports 

Prediction: 32.5% of seventh grade students in the United States 

participate in school sports 
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7.SP.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Make Predictions 

Objective 

Students will use proportional reasoning to make a prediction about a 

population from a valid sample. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively E ncourage students to 

apply the mathematics they know about ratios and proportional 

reasoning to make a prediction. They should reason about the 

_ 9 __ _ 3 _ 0 __ ratios and to determine if their prediction is reasonable. 
150 500 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL Explain why the information in the table represents the sample. 

Sample answer: The table shows the results of the 150 students 

who were surveyed. This is the sample. 

AL How many students plan to play volleyball? 9 students 

OL Compare the number of students who plan to play volleyball 

to the number of students who plan to play each of the other 

sports. Sample answer: The number of students who plan to play 

volleyball is significantly less than the number of students who plan 

to play the other sports. 

OL Why is the total number of students in the ratio not 500? Sample 

answer: The ratio represents the sample. The total number of 

students in the sample is 150, not 500. 

BL What percent of students surveyed do not plan to play volleyball? 

94% 

SLIDE 3 

AL How many students in the school plan to participate in athletics? 

500 students 

OL Explain how to estimate the solution. Sample answer: 150 is less 

than one-third of 500, because 150(3) = 450. So, 9 is less than 

one-third the value of x. Because 9(3) = 27, the value of x must be 

greater than 27. 

BL How can you solve this problem another way? Sample answer: 

Find the percent of students who plan to play volleyball and then 

multiply the percent expressed as a decimal by 500. 

Go Online 

• Find additional teaching notes, Teaching the Mathematical Practices, 

and the Talk About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 1, Make Predictions, Slide 2 of 5 

DRAG & DROP 

On Slide 2, students drag numbers to 

create the ratio of participants from 

the sample. 

TYPE 

On Slide 3, students determine the 

a number of volleyball uniforms that should 

be purchased. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 7.SP.A.2 

Interactive Presentation 

Example 2, Make Predictions, Slide 2 of 4 

CLICK 

On Slide 2, students move through the 

steps to predict the number of positions 

the district should have available. 

TYPE 

On Slide 2, students determine the 

a number of volunteer positions the school 

should have available. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Make Predictions 

Objective 

Students will use proportional reasoning to make a prediction about a 

population from a valid sample. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively S tudents should be 

able to understand that the percent given in the circle graph for 

the teens who volunteer once a week (29%) represents the ratio 

of the sample. Have them use proportional reasoning to generate 

an equivalent ratio that represents a reasonable prediction. 

As students discuss the Talk About It! question on Slide 3, 

encourage them to use estimation as a strategy to make a 

reasonable prediction. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL Do you know the number of teens who participated in the survey? 

Do you need to know this number? Explain. no; Sample answer: 

I do not know the number of teens who participated in the survey, 

but I do not need to know this number because I am given the ratio 

of the sample, expressed as a percent. 

OL Describe the ratio of the sample for the teens who volunteer once 

a week. Sample answer: The ratio is expressed as a percent, 29%. 

In other words, the ratio is 29 to 100. 

OL Explain how to solve this problem mentally. Sample answer: 

Because 100 multiplied by 20 is 2,000, multiply 29 by 20 to obtain 

580. So, 580 students can be expected to volunteer once a week 

out of 2,000 total students. 

BL Based on a population of 2,000 students, how many times might 

students be expected to volunteer either once a month for an 

entire year? Sample answer: 12% of 2,000, or 240, students are 

expected to volunteer once a month. This means that there are 

expected to be 240(12), or 2,880 times that students will volunteer 

during an entire year (12 months). 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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7.SP.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Profit 

Objective 

Students will come up with their own strategy to solve an application 

problem involving using surveys to predict profit. 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them, 

4 M odel with Mathematics Students will be presented with 

a task. They will first seek to understand the task, and then 

determine possible entry points to solving it. As students come up 

with their own strategies, they may propose mathematical models 

to aid them. As they work to solve the problem, encourage them 

to evaluate their model and/or progress, and change directions, 

if necessary. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others As students respond to the Write About It! prompt, 

have them make sure their argument uses correct mathematical 

reasoning. If you choose to have them share their responses with 

others, encourage the listeners to ask clarifying questions to 

verify that the reasoning is correct. 

MPMP

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

the task, or have a volunteer read it aloud. Then allow students the time 

to mak e sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them 

on a particular strategy, encourage them to use their own strategies to 

solve the problem and to evaluate their progress along the way. They 

may or may not find that they need to change direction or try out several 

strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustration, or disengagement, intervene to encourage 

them to think of alternate approaches to the problem. Some sample 

questions are shown. 

• What is the ratio of jeans to total responses? 

• How many pairs of jeans are expected to be sold? 

• What is the expected profit from jeans? 

• How can you continue this process for each type of pants? 

Write About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

Interactive Presentation 

Apply, Profit 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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3 REFLECT AND PRACTICE 7.SP.A.2 

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Essential Question Follow-Up 

How can you use a sample to gain information about a population? 

In this lesson, students learned how to mak e predictions about a 

population based on data from a random sample. Encourage them to 

discuss with a partner how their understanding of ratios, proportions, 

and percent can help them make these predictions. 

Exit Ticket 

Refer to the Exit ticket slide. In a recent year, a television network 

randomly surveyed 800 viewers in the United States and reported that 

264 viewers had watched the most-watched television program at least 

once that year. Suppose the following year, there are approximately 

320 million people in the United States. About how many people can be 

expected to watch the same television program at least once? Write 

a mathematical argument that can be used to defend your solution. 

105,600,000 viewers; Sample answer: Write a ratio of program watchers 
_ 264 _ 264 _ x _ to viewers surveyed: . Next, set up a proportion: = . 
800 800 320,000,000 

Finally, solve the proportion: x = 105,600,000 viewers. 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, 

THEN assign: 

• Practice, Exercises 1–7 odd, 9–12 

• Collecting Data 

BL 

IF students score 66-89% on the Checks, 

THEN assign: 

• Practice, Exercises 1–6, 8, 10 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1 and 2 

• Collecting Data 

OL 

IF students score 65% or below on the Checks, 

THEN assign: 

• Remediation: Review Resources 

• Take Another Look 

• Collecting Data 

AL 
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7.SP.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Independent Practice pages are meant to be used as a homework 

assignment. Students can complete the practice exercises in their 

Interactive Student Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Assignments 

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T opic Exercises 

2 use proportional reasoning to make predictions about

a population from a valid sample 

1–5 

2 extend concepts learned in class to apply them in new

contexts 

6 

3 solve application problems involving making

predictions 

7, 8 

3 higher-order and critical thinking skills 9–12 

Common Misconception 

Some students may incorrectly set up a proportion to find a missing 

value. In Ex ercise 2, students may use the testing ratio of 1 to 25 rather 

than the flaw ratio of 2 to 125 to make a prediction. Encourage students 

to carefully read each problem to identify  what information is presented. 

The testing ratio indicates the sampling method was a systematic random 

sample; 1 out of every 25 screens was tested. To find the expected 

number of defective screens, students must use the ratio of defective 

screens. 
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3 REFLECT AND PRACTICE 7.SP.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teaching the Mathematical Practices 

3 Construct Viable Arguments and Critique the Reasoning of 

Ot hers In Exercise 10, students find and correct a student’s error. 

In Exercise 11, students determine if survey results can always be 

used to make predictions, and justify their conclusion. 

2 Reason Abstractly and Quantitatively In Exercise 12, students 

use reasoning to determine whether predictions are exact or 

estimates, and explain their response. 

MPMP

Collaborative Practice 

Have students work in pairs or small groups to complete the following 

e xercises. 

Make sense of the problem. 

Use with Exercise 7 Have students work together to prepare a brief 

demonstration that illustrates why this problem requires multiple steps 

to solve. For example, before they can determine profit, they must first 

predict how many comfort bikes will be purchased. Have each pair or 

group of students present their response to the class. 

Listen and ask clarifying questions. 

Use with Exercises 11–12 Have students work in pairs. Have students 

individually read Exercise 11 and formulate their strategy to solve the 

problem. Assign one student as the coach. The other student should talk 

through their strategy, while the coach listens, asks clarifying questions, 

and offers encouragement and/or redirection. Have students switch roles 

to complete Exercise 12. 
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Lesson 10-3 

Generate Multiple Samples 
7.SP.A.2 

LESSON GOAL 

Students will understand that taking multiple samples can help 

them gauge the variation in their predictions. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Generate Multiple Samples 

Learn: Analyze Means of Multiple Samples 

Example 1: Analyze Means of Multiple Samples 

Explore: Sample Size in Multiple Samples 

Apply: Animal Science 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress of the Checks after each example 

to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Take Another Look ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 60 of the Language Development 

Handbook to help your students build 

mathematical language related to taking 

multiple samples. 

ELL You can use the tips and suggestions on 

page T60 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 1 day 
45 min 2 days 

Focus 
Domain: Statistics and Probability 

Supporting Cluster(s): In this lesson, students address supporting 

cluster 7 .SP.A by generating and analyzing the results of data obtained 

from multiple samples. 

Standards for Mathematical Content: 7. SP.A.2, Also addresses 

7.RP.A.2 

Standards for Mathematical Practice: MP 1, MP2, MP3, MP4, MP5, 

MP6, MP7, MP8 

Coherence 

Vertical Alignment 

Previous 

Students used ratio reasoning to make predictions based on data gathered 

using a valid sampling method. 7 .SP.A.2 

Now

Students understand that taking multiple samples can help them gauge the 

variation in their predictions. 7.SP.A.2 

Next 

Students will make comparative inferences about two populations based on 

the data from random samples. 7.SP.B.4 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students draw upon their 

knowledge of sampling, the mean, and the mean absolute deviation 

to develop an understanding that taking multiple samples can help 

them gauge the variation in their predictions. Students build fluency 

in calculating the mean and mean absolute deviation to describe the 

variability in a sample distribution. They apply their understanding of 

multiple samples and variability to make reasonable estimates about 

a population mean. 

Mathematical Background 
Go Online to find the mathematical background for the topics that 

are covered in this lesson. 
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1 LAUNCH 7.SP.A.2

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Learn? 

Warm Up 

Prerequisite Skills 

The Warm-Up exercises address the following prerequisite skill for 

this lesson: 

• summarizing numerical data using the mean (Exercises 1–3) 

Answers

1. 8.6 years

2. 10.4

3. 206

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about the percentage of online gamers 

who pay to play the games. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer read 

aloud How can I meet this standard? and How can I use these practices?, 

and connect these to the standards. 

What Vocabulary Will You Learn? 
Use the following question to engage students and facilitate a class 

discussion. 

Ask:

• What does the prefix vari- mean? What are some other terms that begin 

with this prefix? Sample answer: The prefix vari- means variation or 

difference; variation, variety, various. 

645b Module 10 • Sampling and Statistics

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page0928.xhtml


2 EXPLORE AND DEVELOP 7.SP.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Generate Multiple Samples 

Objective 

Students will explore how taking multiple samples can help them when 

making inferences about a population. 

Ideas for Use 

Recommended Use Present the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. P airs should discuss each of the Talk 

About It! questions. Monitor student progress during the activity. Upon 

completion of the Explore activity, have student volunteers share their 

responses to the Inquiry Question. 

What if my students don’t have devices? Y ou may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of Activity 

Students will be presented with three random samples of words from a 

dictionary . Throughout this activity, students will use the samples to make 

inferences about the frequency of vowels for all words in the dictionary. 

Inquiry Question 

How can taking multiple samples help you when making inferences about 

a population ? Sample answer: It is important to analyze multiple samples 

of data because all samples have the possibility of showing different 

results than those in the population. By looking at more than one sample, 

you can see how the samples vary. If there is low variation among the 

samples, you can be more confident in your inference. 

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. A sample response for the Talk About It! 

question on Slide 3 is shown. 

Talk About It! 
SLIDE 3 

Mathematical Discourse 

Make an inference about the vowels that occur the most and the least for 

all words in the dictionary. Explain how you arrived at that inference. See 

students’ responses. 

(continued on next page) 

Interactive Presentation 

Explore, Slide 1 of 9 

Explore, Slide 3 of 9 

TYPE

On Slides 3 through 5, students complete tables to show vowel 

a frequencies in each sample. 
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2 EXPLORE AND DEVELOP 7.SP.A.2 

Interactive Presentation 

Explore, Slide 7 of 9 

TYPE

On Slide 7, students complete a table to show the average 

a frequency of each vowel. 

TYPE

On Slide 8, students explain what they could do so that their 

a results more closely match the actual occurrences. 

TYPE

On Slide 9, students respond to the Inquiry Question and view a 

a sample answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Generate Multiple Samples 
(continued)

Teaching the Mathematical Practices 

8 Look For and Express Regularity in Repeated Reasoning 

Enc ourage students to look for patterns among the frequency 

of vowels they note for each sample in the activity, in order to 

make a conjecture about the frequency of vowels in the English 

language. 

MPMP

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. Sample responses for the Talk About It! 

questions on Slide 8 are shown. 

Talk About It! 
SLIDE 8 

Mathematical Discourse 

The number of words in the English Language is approximately 1,025,110. 

The vowel that occurs least often in the English language is the Letter u. 

What are some reasons why the results from the Explore didn’t clearly 

indicate this? Sample answer: The letter u was the least frequently 

occurring vowel in Sample 2 and was never the most frequently occurring 

vowel in a sample. If more samples were taken, the letter u could appear 

to be the least frequent vowel in many of the samples. 
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7.SP.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Analyze Means of Multiple Samples 

Objective 

Students will understand that, by analyzing the means of multiple 

samples, they can gain more insight into the true mean of the population. 

Teaching the Mathematical Practices 

6 Attend to Precision A s students discuss the Talk About It! 

question on Slide 1, encourage them to be able to clearly and 

precisely explain how to find the mean of a set of data. 

7 Look For and Make Use of Structure As students discuss the 

Talk About It! questions, be sure they understand the difference 

between using multiple samples as opposed to one sample when 

making inferences. 

MPMP

Teaching Notes 
SLIDES 1-2 

Be sure students understand the difference between a sample mean 

and a population mean. A sample mean is the mean of one sample. The 

population mean is the mean of the entire population being studied. This 

is sometimes called the true mean or the actual mean. Just because a 

sample was collected using a valid sampling method, the sample mean is 

rarely equal to the population mean, but it should be close. 

Have students watch the animation to see how collecting multiple 

samples of a given size can help them determine how “far off” a sample 

mean might be from the actual, population mean. Be sure to stress that 

each data value in the graph represents the mean of one sample. The 

first sample that was collected had a mean of 5.3 letters per word. After 

collecting multiple samples, the population mean is around 4.8 letters 

per word. Be sure students understand that collecting multiple samples 

helps them to see that their first sample mean was not very close to 

the population mean. The point of taking multiple samples is to assess 

the variation, so that you know how “far off” the mean of a sample you 

collected might be. 

Go Online Have students watch the animation on Slide 2. The 

animation illustrates how collecting multiple samples of a given size can 

help them determine how “far off” a sample mean might be from the 

actual population mean. 

Talk About It! 
SLIDE 1 

Mathematical Discourse 

Explain to a partner how to find the mean of a set of data. You learned 

about the mean in a previous grade. Sample answer: To find the mean, 

find the sum of the data values. Then divide by the number of data 

values. The mean is also called the average. 

(continued on next page) 

Interactive Presentation 

Learn, Analyze Means of Multiple Samples, Slide 1 of 9 

WATCH 

On Slide 2, students watch an animation 

that explains how to analyze the means 

of multiple samples. 
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2 EXPLORE AND DEVELOP 7.SP.A.2 

Interactive Presentation 

Learn, Analyze Means of Multiple Samples, Slide 2 of 9 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Analyze Means of Multiple Samples 

(continued) 

Talk About It! 
SLIDE 3 

Mathematical Discourse 

Why can you be more confident in making inferences about a population 

when you use multiple samples, as opposed to one? Sample answer: 

Using more than one sample means that it is less likely that a conclusion 

was made using a sample that, by chance, had a mean significantly 

different than that of the overall population. 

(continued on next page) 

DIFFERENTIATE 

Enrichment Activity BL 

Have students work with a partner to study the distribution from the 

animation. Even though the population mean is around 4.8 letters 

per word, it is not uncommon to see sample means as low as 4.4 

letters per word or as high as 5.1 letters per word. The data are largely 

clustered between 4.4 and 5.1 letters per word. Ask them to work 

together to respond to these questions. 

• How “far off” are the sample means of 4.4 letters per word? How did 

you determine this? 0.4 letters per word; Find the distance from 4.4 

to 4.8. 

• How “far off” are the sample means of 5.1 letters per word? How did 

you determine this? 0.3 letters per word; Find the distance from 5.1 

to 4.8. 

• Suppose you collected an additional random sample of the same 

size. Describe the mean of that sample that you should be able to 

expect. Construct an argument to justify your response. Sample 

answer: I would expect the mean of that sample to be within 0.3-0.4 

letters per word of 4.8 letters per word, so somewhere between 4.4 

and 5.1 letters per word. 
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7.SP.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Analyze Means of Multiple Samples 

(continued)

Teaching Notes 
SLIDES 4-5 

Students will learn the term variability and view examples of distributions 

showing high, low, and no variability. Point out to students that there is 

usually variability in samples, even if the samples are random. Another 

term for variability that is often used is spread, such as the spread of 

the data. 

Students may have trouble remembering that each data point on a graph 

of multiple samples represents the mean of each sample taken. You may 

wish to use one of the dot plots shown and have a volunteer point to 

each data point (dot) and say aloud “This point represents the mean of 

one of the samples.” Repeat for other data points. 

You may wish to ask students if they can make any inferences about 

the variability of a single sample, if the graph shows a distribution of 

multiple samples. They should note that if the graph shows a distribution 

of multiple samples, they can only make inferences about the variability 

of the means of the samples. They do not know the variability of the data 

within each sample. 

Talk About  It! 
SLIDE 6 

Mathematical Discourse 

How can you know the mean is 25 without calculating it? How can you 

know the mean absolute deviation is 0 without calculating it? Sample 

answer: Each data value is the same, so the mean value will be the 

same as each data value. Because the data do not vary at all, there is no 

variability. This means the MAD is 0. 

(continued on next page) 

In teractive Presentation 

Learn, Analyze Means of Multiple Samples, Slide 5 of 9 

TYPE

On Slide 7, students determine the mean of the samples. 

a

Lesson 10-3 • Generate Multiple Samples 647

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page0933.xhtml


2 EXPLORE AND DEVELOP 7.SP.A.2 

Interactive Presentation 

Learn, Analyze Means of Multiple Samples, Slide 9 of 9 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Analyze Means of Multiple Samples 

(continued)

Teaching Notes 
SLIDE 7 

In Distribution 2, encourage students to notice how varied the data 

are. The data values are spread out over a wide range of values. By 

finding the mean absolute deviation, students should see that variability 

represented by a greater MAD value than Distribution 1. The greater the 

mean absolute deviation, the greater the variability of the sample. 

SLIDE 9 

The values in Distribution 3 are not as spread out as Distribution 2. After 

calculating the mean and mean absolute deviation, help students to 

analyze the values and compare them to Distributions 1 and 2. Distribution 

3 has a greater variability (and MAD) than Distribution 1, but a lesser 

variability (and MAD) than Distribution 3. 

Talk About It! 
SLIDE 8 

Mathematical Discourse 

Without calculating the mean absolute deviation, how do you know that 

Distribution 2 has a greater variability than Distribution 1? Sample answer: 

The dot plot visually shows that the data in Distribution 2 vary more than 

the data in Distribution 1. 

648 Module 10 • Sampling and Statistics

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page0934.xhtml


7.SP.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Analyze Means of Multiple 
Samples 

Objective 

Students will analyze the means of multiple samples of data to predict the 

population mean, and describe the variability of the distribution. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively S tudents should use 

reasoning about where the highest concentration of data points 

lie in order to find the value that best represents the data. 

As students discuss the Talk About It! question on Slide 4, 

encourage them to justify their response using sound reasoning 

and mathematical terminology. 

7 Look For and Make Use of Structure Encourage students to 

study the structure of the graph in order to make sense that each 

data point represents the mean of one of the samples. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL Study the structure of the distribution. What does each data point

represent? Each data point represents the mean of each sample. 

There were 24 samples taken, and 24 data points. 

AL What does the single data point above the number 8 mean? The

mean of this sample of 20 runners is 8 minutes. 

AL What do the two data points above the number 8.5 mean? There

were two samples that each had a mean of 8.5 minutes. 

OL Describe an inference that you cannot make based on this

distribution. Explain. Sample answer: The lowest time to run a mile 

was 5 minutes. I cannot make this inference because the graph 

only shows the means of each sample, not the individual data 

values within each sample. 

BL If each sample consists of 20 distinct students, how many students

overall are represented to some degree in this dot plot? Explain. 

480; Sample answer: There are 24 samples. If each sample consists 

of 20 distinct students, then there are 24(20), or 480 students 

represented to some degree in the dot plot. 

(continued on next page) 

Interactive Presentation 

Example 1, Analyze Means of Multiple Samples, Slide 2 of 5 

CLICK

On Slide 2, students find the value that 

best represents the mean in the 

population. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 7.SP.A.2 

Interactive Presentation 

Example 1, Analyze Means of Multiple Samples, Slide 3 of 5 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Analyze Means of Multiple 
Samples (continued) 

Questions for Mathematical Discourse 
SLIDE 3 

AL When we say the data vary as low as 5, does this mean the

shortest time was 5 minutes? Explain. no; Sample answer: Each 

data point represents the mean of one sample. When we say 

the data vary as low as 5, this means that 5 minutes was the 

least mean of all of the samples. It does not mean that the least 

individual running time was 5 minutes. 

OL Why do you use the absolute value when finding the variability

from the center? Sample answer: I need to find the distance from 

the center to each extreme, and distance is never negative. 

OL Suppose each sample consisted of 50 runners’ times. Predict how

the dot plot would change. Sample answer: The dots that represent 

the sample means would cluster closer to the population mean, but 

maybe not exactly at the population mean. 

BL Why is finding the variability from the center helpful? Sample

answer: It is one way to describe variability. Knowing that the 

distance from the center is similar on both sides of the center 

indicates that the data is roughly symmetrical. 

BL Suppose each sample consisted of 50 runners’ times. Would you

expect your estimate for the population mean to be closer, or 

further away, than the estimate using samples of size 20? Explain. 

Sample answer: The greater the sample size, the greater the 

confidence that the estimate of the population mean is close to the 

true mean. 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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2 EXPLORE AND DEVELOP 7.SP.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Sample Size in Multiple Samples 

Objective 

Students will use Web Sketchpad to explore how increasing the sample 

size allows you to mak e more accurate predictions. 

Ideas for Use 

Recommended Use Pr esent the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the Talk 

About It! questions. Monitor student progress during the activity. Upon 

completion of the Explore activity, have student volunteers share their 

responses to the Inquiry Question. 

What if my students don’t have devices? You may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of Activity 

Students will use a random number generator in Web Sketchpad to 

generate different-sized samples of random numbers. Throughout this 

activity , students will observe how increasing the sample size is likely to 

reduce the amount of variability among the samples. 

Inquiry Question 

How does increasing the sample size allow you to make more accurate 

predictions? Sample answer: As the sample size within samples 

increases the amount of variability between the results of those samples 

is expected to decrease. This will allow you to make better predictions 

about a population if you use a large sample size. 

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. Sample responses for the Talk About It! 

questions on Slide 3 are shown. 

Talk About It! 
SLIDE 3 

Mathematical Discourse 

How did the total number of values in these samples change from the 

total number of values in the first set of samples? Sample answer: The 

mean of each sample is now the mean from 20 randomly selected values 

rather than the mean of 5 randomly selected values as in the first set of 

samples. 

What do you notice about the MAD of these samples, compared to the 

MAD of the first set of samples? What does this mean? Sample answer: 

The MAD of these samples is less than the MAD of the first set of 

samples. It likely means that the variability has decreased. 

(continued on next page) 

Interactive Presentation 

Explore, Slide 1 of 6 

Explore, Slide 3 of 6 

WEB SKETCHPAD 

Throughout the Explore, students use Web Sketchpad to explore 

how increasing the sample size allows you to make better 

predictions. 
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2 EXPLORE AND DEVELOP 7.SP.A.2 

Interactive Presentation 

Explore, Slide 4 of 6 

TYPE 

On Slide 5, students complete a table to record the results 

a of experiments. 

CLICK 

On Slide 5, students select from a drop-down menu to indicate 

which sample size best represents the mean and MAD of the 

population. 

TYPE 

On Slide 6, students respond to the Inquiry Question and view a 

a sample answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Sample Size in Multiple Samples 
(continued)

Teaching the Mathematical Practices 

5 Use Appropriate Tools Strategically S tudents will use the 

Web Sketchpad random number generator to generate samples 

of randomly selected numbers and calculate the mean of the 

samples. 

8 Look For and Express Regularity in Repeated Reasoning 

Encourage students to look for any patterns in these values based 

on the sample size. 

MPMP

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. Sample responses for the Talk About It! 

questions on Slide 4 are shown. 

Talk About It! 
SLIDE 4 

Mathematical Discourse 

How did the total number of values in these samples change from the 

previous samples? Do you think the mean of each sample is more, or less, 

representative of the total population of numbers than the previous sets 

of numbers? Explain. Sample answer: The mean of each sample contains 

50 randomly generated values, a greater number of values than previous 

sets. The mean of the sample should be more representative of the mean 

of the population than previous sets. When the sample contains fewer 

values it is more likely to be affected by values that are much lower or 

higher than the true mean. 

What do you notice about the MAD of these samples, compared to when 

the sample size was 5 or 20 numbers? What does this mean? Sample 

answer: The MAD of these samples is less than the MADs of the first two 

sets of samples. It likely means that the variability has decreased. 

651b Module 10 • Sampling and Statistics 

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page0938.xhtml


7.SP.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Animal Science 

Objective 

Students will come up with their own strategy to solve an application 

problem involving how to infer manatee weights given data. 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them, 

4 M odel with Mathematics Students will be presented with 

a task. They will first seek to understand the task, and then 

determine possible entry points to solving it. As students come up 

with their own strategies, they may propose mathematical models 

to aid them. As they work to solve the problem, encourage them 

to evaluate their model and/or progress, and change directions, 

if necessary. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others As students respond to the Write About It! prompt, 

have them make sure their argument uses correct mathematical 

reasoning. If you choose to have them share their responses with 

others, encourage the listeners to ask clarifying questions to 

verify that the reasoning is correct. 

MPMP

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

the task, or have a volunteer read it aloud. Then allow students the time 

to mak e sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them 

on a particular strategy, encourage them to use their own strategies to 

solve the problem and to evaluate their progress along the way. They 

may or may not find that they need to change direction or try out several 

strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustration, or disengagement, intervene to encourage 

them to think of alternate approaches to the problem. Some sample 

questions are shown. 

• What is the mean weight from 10 years ago? 

• How can you find the variation for each set of samples? 

• What do you notice about the means of each set of samples? 

Write About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

Interactive Presentation 

Apply, Animal Science 

CHECK 

Students complete the Check exercise 

online to determine if they are ready 

to move on. 
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3 REFLECT AND PRACTICE 7.SP.A.2

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Essential Question Follow-Up 

How can you use a sample to gain information about a population? 

In this lesson, students learned how taking multiple samples can help 

them mak e more accurate inferences about a population. Encourage 

them to discuss with a partner how both the number of samples that 

are taken, and the size of each sample, can affect the accuracy of the 

inferences they may be able to make about a population. 

Exit Ticket 

Refer to the Exit Ticket slide. A statewide survey found that 25% of 

students who are online gamers will pay to play them. You randomly 

select 50 gamers at your school. Your data showed that 35% of the 

gamers you surveyed pay to play online games. Describe at least one 

reason that might explain why these percents are different. Which 

percent might you trust more? Write a mathematical argument that can 

be used to defend your solution. Sample answer: The gamers at your 

school may be more interested in online gaming in general than students 

statewide. I might trust the statewide percent more because it likely took 

into consideration multiple schools in the state, not just one school. 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, 

THEN assign: 

• Practice, Exercises 1, 3, 5–7 

• Graphs of Data, Measures of Variation 

BL 

IF students score 66-89% on the Checks, 

THEN assign: 

• Practice, Exercises 1–4, 6 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1 and 2 

• Mean, Median, and Mode 

OL 

IF students score 65% or below on the Checks, 

THEN assign: 

• Remediation: Review Resources 

• Take Another Look 

• Mean, Median, and Mode 

AL 
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7.SP.A.2

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive Student 

Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B
OL Practice Form A
BL Practice Form C

Suggested Assignments 

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T opic Exercises 

2 analyze multiple samples of data involving means of

samples to gauge variation and make predictions 

1 

2 extend concepts learned in class to apply them in new

contexts 

2 

3 solve application problems involving generating

multiple samples 

3 

3 higher-order and critical thinking skills 4, 5 

Common Misconception 

Some students may describe the variability of a distribution using only 

the range of values. In Ex ercise 1, students may only describe that the 

means range from 2 to 3.5. Encourage students to include how the 

variability of the distribution compares to the center by using the mean 

absolute deviation. 
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3 REFLECT AND PRACTICE 7.SP.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teaching the Mathematical Practices 

3 Construct Viable Arguments and Critique the Reasoning of 

Ot hers In Exercise 4, students find and correct a student’s error. 

MPMP

Collaborative Practice 

Have students work in pairs or small groups to complete the following 

e xercises. 

Clearly explain your strategy. 

Use with Exercise 3 Have students work in pairs. Give students 

1–2 minutes to individually consider the problem and formulate their 

strategy. Then ask them to clearly explain their strategy to their partner 

how they would solve the problem, without actually solving it. Have each 

student use their partner’s strategy to solve the problem. Have them 

compare and contrast strategies to determine if one or both strategies 

were viable, and discuss and resolve any differences. 

Be sure everyone understands. 

Use with Exercise 4 Have students work in groups of 3–4 to solve the 

problem in Exercise 4. Assign each student in the group a number. 

The entire group is responsible to ensure that every group member 

understands how to solve the problem. Group members should ask each 

other clarifying questions and check each other’s understanding. Call 

on a randomly numbered student from one group to share their group’s 

solution to the class. 
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Lesson 10-4 

Compare Two Populations 
7.SP.B.4 

LESSON GOAL 

Students will make comparative inferences about two populations 

based on the data from random samples. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Learn: Shape of Data Distributions 

Learn: Compare Two Populations 

Example 1: Compare Two Populations 

Example 2: Compare Two Populations 

Explore: Compare Means of Two Populations 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

Formative Assessment Math Probe 

DIFFERENTIATE 

View reports of the Checks to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Take Another Look ● 

Extension: Select an Appropriate Display, 

Standard Deviation 
● ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 61 of the Language Development 

Handbook to help your students build 

mathematical language related to comparing 

populations. 

ELL You can use the tips and suggestions on 

page T61 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 1 day 
45 min 2 days 

Focus 
Domain: Statistics and Probability 

Additional Cluster(s): In this lesson, students address the additional 

cluster 7 .SP.B by comparing two populations based on the data from two 

random samples. 

Standards for Mathematical Content: 7 .SP.B.4 

Standards for Mathematical Practice: MP 2, MP3, MP5, MP6, MP7 

Coherence 

Vertical Alignment 

Previous 

Students understood that taking multiple samples can help them gauge the 

variation in their predictions. 

7 .SP.A.2 

Now

Students make comparative inferences about two populations based on the 

data from random samples. 

7.SP.B.4 

Next 

Students will informally assess the degree of visual overlap between two 

distributions. 

7.SP.B.3 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students develop 

understanding of how the shape of a data distribution, including 

symmetry, indicates which measure of center and variation to use to 

describe the data. They build fluency in calculating these measures 

and apply their knowledge and skills to make comparative inferences 

about two populations based on sample data. 

Mathematical Background 
Go Online to find the mathematical background for the topics that 

are covered in this lesson. 

Lesson 10-4 • Compare Two Populations 655a

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page0943.xhtml


1 LAUNCH 7.SP.B.4

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Learn? 

Warm Up 

Prerequisite Skills 

The Warm-Up exercises address the following prerequisite skill for 

this lesson: 

• dividing decimals (Exercises 1–5) 

Answers

1. 0.625

2. 3.1

3. 0.15

4. 7.5

5. 1,032

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about comparing two samples of 

movie running times. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer 

read aloud How can I meet these standards? and How can I use these 

practices?, and connect these to the standards. 

What Vocabulary Will You Learn? 
Use the following questions to engage students and facilitate a class 

discussion. Additional questions are available online. 

Ask:

• What does the prefix a- mean? What do you think asymmetric means? 

Sample answer: The prefix a- means "not". Asymmetric means not 

having symmetry. 

• What does it mean to distribute something? Sample answer: to give, 

share, or deal out 

• Based on the meaning of the word double, what do you think a double 

box plot might be? Sample answer: Two box plots represented on one 

number line 

• Based on the meaning of the word double, what do you think a double 

dot plot might be? Sample answer: Two dot plots represented on one 

number line 

L
o
o
p
A
ll/S

h
u
ttersto

ck

655b Module 10 • Sampling and Statistics 

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page0944.xhtml


2 EXPLORE AND DEVELOP 7.SP.B.4 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Shape of Data Distributions 

Objective 

Students will understand which measures of center and variability best 

represent asymmetric and symmetric distributions of data. 

Teaching the Mathematical Practices 

6 Attend to Precision A s students discuss the Talk About It! 

question on Slide 3, encourage them to use precise mathematical 

language, such as distance and absolute value to explain how to 

calculate these measures. Have them explain to a partner while 

the partner listens and asks clarifying questions. 

MPMP

Teaching Notes 
SLIDES 1–2 

Point out that the shape of a graph representing data is called a 

distribution, because it visually shows how the data are distributed. 

Present the terms symmetric and asymmetric, as they relate to 

distributions. Students may or may not be familiar with the term 

symmetry. You may wish to have them use a dictionary or the Internet to 

look up the term. Ask them if they have seen examples of objects that 

display symmetry – such as the face of a person or animal, or a tire 

on a car. 

Have students work with a partner to study the examples of box plots 

and dot plots (both symmetric and asymmetric) presented in the Learn. 

Have them discuss how a box plot displaying symmetry is different from a 

dot plot displaying symmetry. Encourage students to reason about what 

the lengths of the boxes and whiskers indicate about the data. A longer 

box or whisker indicates the data are more spread out. If the boxes and 

whiskers are not all the same length, the data are not evenly distributed. 

Thus, the distribution is not symmetric. 

(continued on next page) 

DIFFERENTIATE 

Reteaching Activity AL 

To help students better understand shapes of distributions, explain that 

they can first identify the center of the distribution. If the data on either 

side of the center match, the distribution is symmetric. Have students 

graph the following data sets on a number line and determine if each 

distribution is symmetric or asymmetric. 

2, 3, 5, 3, 4, 4, 2, 1, 3 symmetric 

1, 1, 3, 2, 1, 4, 2, 1 asymmetric 

15, 11, 11, 9, 13, 7 symmetric 

12, 12, 12, 8, 10, 12, 6, 10 asymmetric 

Interactive Presentation 

Learn, Shape of Data Distributions, Slide 1 of 4 

CLICK 

On Slide 1, students compare symmetric 

distributions in box plots and dot plots. 
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2 EXPLORE AND DEVELOP 7.SP.B.4 

Interactive Presentation 

Learn, Shape of Data Distributions, Slide 3 of 4 

CLICK 

On Slide 4, students select the best 

measure of center and variability based 

on the shape of each distribution. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Shape of Data Distributions 

(continued) 

Teaching Notes 
SLIDES 3–4 

Present the asymmetric dot plot with the five data values of 0. To support 

students’ procedural skill and fluency, you may wish to have them 

calculate the mean and median of the data set. Ask them why the mean is 

less than the median. 

Be sure students understand how analyzing a distribution’s symmetry 

indicates which measure of center and variation should be used to 

describe the data. You may wish to have them create a graphic organizer 

or table to help them organize their understanding. A sample table 

is shown. Have them explain why they should use the median and 

interquartile range for symmetric box plots – students should be able to 

reason that box plots are constructed using those values. 

Measure of

Center 

Measure of 

Variation 

Symmetric Dot Plots mean mean absolute deviation 

Symmetric Box Plots median interquartile range 

Asymmetric Dot Plots median interquartile range 

Asymmetric Box Plots median interquartile range 

Talk About It! 
SLIDE 3 

Mathematical Discourse 

Explain to a partner how to find the mean absolute deviation and 

interquartile range of a set of data. You learned these measures of 

center in a previous grade. Sample answer: To find the mean absolute 

deviation, find the average (mean) distance each data value is from the 

mean. Remember that distance is never negative, so use the absolute 

value of each difference from each data value to the mean. To find the 

interquartile range, find the distance between the third quartile and the 

first quartile. 
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7.SP.B.4 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Compare Two Populations 

Objective 

Students will understand that they can make comparative inferences 

about two populations by comparing their centers and variations. 

Teaching Notes 
SLIDE 1 

Students have previously learned how to analyze data presented in a box 

plot or dot plot. If necessary, remind students that a box plot uses five 

values to show the distribution of data (minimum, lower quartile, median, 

upper quartile, and maximum) and a dot plot shows the frequency of 

the values in a data set. Present the sample double box plot and sample 

double dot plot. Ask students if they can make any inferences about the 

two distributions shown in each double plot. For example, one student 

might say that the median in the top box plot is greater than the median 

in the bottom box plot. Another student might say that the data are more 

spread out in the bottom box plot because the whiskers are longer. 

SLIDE 2 

Have students explore the interactive tool to show which measure of 

center and variation to use when both data sets are symmetric, when 

neither data set is symmetric, or when only one data set is symmetric.  

DIFFERENTIATE 

Language Development Activity ELL 

Encourage student’s vocabulary development by consistently using 

precise and correct mathematical terminology, such as symmetric, 

asymmetric, measures of center, and measures of variation. When 

explaining symmetry, you can ask students if the left side of the data 

distribution looks like the right side – but then encourage them to 

use the correct terminology, symmetric or asymmetric to describe the 

distribution. You may wish to provide these collaborative conversation 

starters to support all students as they use symmetry to determine the 

appropriate measure of center and variation to use. Have students 

use these questions to engage in conversation with a partner when 

presented with a double box plot or double dot plot. 

• How many sets of data are symmetric? How can you tell? 

• What does this tell you about which measure of center(s) are 

appropriate to use? measure(s) of variation? Why? 

Interactive Presentation 

Learn, Compare Two Populations, Slide 2 of 4 

CLICK 

On Slide 2, students select the symmetry 

type and graph type to view an example 

of each. 
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2 EXPLORE AND DEVELOP 7.SP.B.4 

Interactive Presentation 

Example 1, Compare Two Populations, Slide 1 of 5 

CLICK 

On Slide 2, students move through the 

slides to analyze the distributions. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Compare Two Populations 

Objective 

Students will make informal comparative inferences about two 

populations using a double dot plot with symmetric distributions. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively S tudents will reason 

about symmetry and appropriate measures of center and variation 

to compare the data within the double dot plot. 

As students discuss the Talk About It! question on Slide 4, 

encourage them to study the samples in order to make some 

other inferences about the heights of students in Imani’s grade. 

7 Look For and Make Use of Structure Encourage students to 

study the structure of the double dot plot in order to determine 

that both distributions are symmetric. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL Describe the symmetry or asymmetry of the two dot plots, in your 

own words. Sample answer: Both dot plots are symmetric. 

OL Compare the mean heights of the samples. Sample answer: The 

mean height for girls, 62 inches, is 4 inches less than the mean 

height for boys, 66 inches. 

OL Compare the variabilities of the samples. Sample answer: The MAD 

for girls, about 0.83 inch, is 0.55 inch less than the MAD for boys, 

about 1.38 inches. 

BL Are any girls taller than any boys in the sample? Explain. yes; One 

of the girls had a height of 64 inches, which is taller than the boy 

with the least height, 63 inches. 

(continued on next page) 
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7.SP.B.4 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Compare Two Populations 
(continued) 

Questions for Mathematical Discourse 
SLIDE 3 

AL Does this inference mean that there are no girls that are taller than

boys in Imani’s grade at her school? Explain. no; Sample answer: 

These samples show that boys are generally taller than girls, but 

that does not mean that every boy is taller than every girl. 

OL Why is it important to say that your inference is based on these

samples? Sample answer: Different samples may lead to different 

inferences about the entire population. 

BL A classmate stated that these samples show that the girls’ heights

are more consistent with each other than the boys’ heights. How 

would you respond to this claim? Sample answer: Based on these 

samples alone, that claim seems reasonable because there is less 

variability in the data for the girls’ heights. However, that is just 

based on looking at these samples. 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 1, Compare Two Populations, Slide 3 of 5 
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2 EXPLORE AND DEVELOP 7.SP.B.4 

Interactive Presentation 

Example 2, Compare Two Populations, Slide 1 of 5 

CLICK 

On Slide 2, students select markers to 

compare the measures and variability of 

the samples. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Compare Two Populations 

Objective 

Students will make informal comparative inferences about two 

populations using a double bo x plot with asymmetric distributions. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively S tudents will reason 

about symmetry and appropriate measures of center and variation 

to compare the data within the double box plot. 

7 Look For and Make Use of Structure Encourage students to 

study the structure of the double box plot in order to determine 

the symmetry of each distribution. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL How can you tell if a plot is symmetric? The plot is symmetric if the 

length of the box and whiskers on either side of the median are 

similar. 

AL Which data distribution is symmetric? Whitewater Tours 

OL What do the medians tell you about the data? Sample answer: 

Rapid Adventures has a greater number of daily participants 

overall, as a measure of center. 

OL What do the interquartile ranges tell you about the data? Sample 

answer: Rapid Adventures has a greater spread, or variation. It is 

more difficult to predict how many participants they may have 

each day. 

BL What does the asterisk (*) mean? It is an outlier. 

BL How does an outlier affect data? By including it in calculations, it 

will affect the mean. In this case it will increase the mean. 

BL Can you determine the mean of either data set? Explain. Sample 

answer: I cannot determine the mean of the data for Rapid 

Adventures, because the data are not symmetric. I can assume the 

mean of the data for Whitewater Tours is the same as the median, 

because the data are symmetric. 

(continued on next page) 
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7.SP.B.4 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Compare Two Populations 
(continued)

Questions for Mathematical Discourse 
SLIDE 3 

AL Does this inference mean that Rapid Adventures will always have

more participants on any randomly selected day? Explain. no; 

Sample answer: These samples show that it is likely that Rapid 

Adventures will have a greater number of participants. However, 

because Whitewater Tours is likely to be more consistent, Rapid 

Adventures could also have a lesser number of participants. 

OL Why is it important to say that your inference is based on these

samples? Sample answer: Different samples may lead to different 

inferences about the entire population. 

OL If you were to financially support one of these adventure

companies, which would you choose, and why? See students’ 

responses. Some students may choose Rapid Adventures because 

of the higher median, while others may choose Whitewater Tours 

because the data are more consistent. Students should support 

their preference using logical reasoning. 

BL Why do you think the right whisker on the box plot for Rapid

Adventures does not extend all the way to the asterisk? Sample 

answer: The right whisker represents 25% of the data. If the right 

whisker extended to the asterisk, then 25% of  the data would have 

to be between 80 and 125 participants. The asterisk indicates the 

data point 125 is an outlier. 

Go Online 

• Find additional teaching notes and discussion questions to promote 

mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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2 EXPLORE AND DEVELOP 7.SP.B.4 

Interactive Presentation 

Explore, Slide 1 of 8 

Explore, Slide 4 of 8 

WEB SKETCHPAD 

Throughout the Explore, students use Web Sketchpad to explore 

how to determine if two samples are drawn from populations with 

similar means. 

TYPE 

On Slide 4, students make a prediction for the means of each 

population using Samples 1 and 2. a 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Compare Means of Two 
Populations 

Objective 

Students will use Web Sketchpad to explore whether samples drawn from 

different populations have similar means. 

Ideas for Use 

Recommended Use Present the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. P airs should discuss each of the Talk 

About It! questions. Monitor student progress during the activity. Upon 

completion of the Explore activity, have student volunteers share their 

responses to the Inquiry Question. 

What if my students don’t have devices? Y ou may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of Activity 

Students will use a random number generator to generate two samples. 

They will compare the means of the samples and use them to predict 

the means of the corresponding populations. Throughout this activity , 

students will repeat the sampling with greater sample sizes. 

Inquiry Question 

How can you determine if two samples are drawn from populations with 

similar means? Sample answer: If the means of the samples are similar, 

it is likely that the means of the populations will be similar. The lesser 

the difference between the two means in the samples, the greater the 

likelihood that the means in the population are similar. 

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. A sample response for the Talk About It! 

question on Slide 4 is shown. 

Talk About It! 
SLIDE 4 

Mathematical Discourse 

Do you think that the mean of each sample is similar to the mean of the 

population of numbers that they are being drawn from? Explain your 

reasoning. Yes; Sample answer: Since the sample is randomly drawn from 

the population there should be a relationship between their means. 

(continued on next page) 
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7.SP.B.4 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Compare Means of Two 
Populations (continued) 

Teaching the Mathematical Practices 

5 Use Appropriate Tools Strategically S tudents will use the Web 

Sketchpad random number generator to generate two samples, 

compare them, and use the comparisons to make predictions. 

7 Look For and Make Use of Structure Encourage students to 

look for any patterns in these values based on the sample size. 

MPMP

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. A sample response for the Talk About It! 

question on Slide 7 is shown. 

Talk About It! 
SLIDE 7 

Mathematical Discourse 

Do the samples appear to be coming from populations with similar 

means? Justify your reasoning. Answers will vary. Students should notice 

that means from the samples of middle school students appear to be 

lesser than the means from the samples of high school students as the 

sample size increases. 

Interactive Presentation 

Explore, Slide 6 of 8 

TYPE

On Slide 5, students explain if their predictions have changed after 

a observing a sample of size 10. 

TYPE

On Slide 6, students write a final prediction for the mean of each 

a population. 

TYPE

On Slide 8, students respond to the Inquiry Question and view a 

a sample answer. 
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3 REFLECT AND PRACTICE 7.SP.B.4

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Essential Question Follow-Up 

How can you use a sample to gain information about a population? 

In this lesson, students learned how to compare two populations by 

analyzing sample data of each. Encourage them to discuss with a partner 

how the symmetry of two sample distributions can help them mak e 

inferences comparing the two populations. 

Exit Ticket 

Refer to the Exit Ticket slide. Sketch a double box plot of the data for each 

movie genre. Compare the two populations of movie running times. What 

inferences can you make based on the double box plot? See students’ 

double box plots. Sample answer: The median for the comedy movies is 

96.5 minutes with an IQR of 13 minutes. The median for the action movies 

is 123.5 minutes with an IQR of 20 minutes. The data for the comedy 

movies varies less than the data for the action movies. Based on these 

samples, the running time for comedies is generally less than the running 

time for action movies. 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, 

THEN assign: 

• Practice, Exercises 2–7 

• Extension: Select an Appropriate Display, Standard Deviation 

• Graphs of Data, Measures of Variation 

BL 

IF students score 66–89% on the Checks, 

THEN assign: 

• Practice, Exercises 1–4, 5 

• Extension: Select an Appropriate Display, Standard Deviation 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1–4 

• Mean, Median, and Mode 

OL 

IF students score 65% or below on the Checks, 

THEN assign: 

• Remediation: Review Resources 

• Take Another Look 

• Mean, Median, and Mode 

AL 
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7.SP.B.4

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Independent Practice pages are meant to be used as a homework 

assignment. Students can complete the practice exercises in their 

Interactive Student Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B
OL Practice Form A
BL Practice Form C

Suggested Assignments 

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T opic Exercises 

2 make informal inferences about two populations using

a double dot plot with symmetric distributions 

1 

2 make informal inferences about two populations using

a double box plot with asymmetric distributions 

2 

2 extend concepts learned in class to apply them in new

contexts 

3 

3 solve application problems involving comparing

populations 

4, 5 

3 higher-order and critical thinking skills 6–8 

Common Misconception 

Some students may continue to carry a common misconception about the 

shape of bo x plots in that they mistakenly think a longer box or whisker 

indicates there are more data values within that interval  than in a shorter 

box or whisker. For example, in Exercise 2, students may think that there 

are more data values that are between 125–200 than there are between 

25–50. They may make correct comparative inferences in this particular 

exercise, but still carry the misconception. Encourage students to use 

reasoning that each box and each whisker represents 25% of the data. 

Each box and each whisker contain the same number of data values. 

Shorter boxes and whiskers indicate the data have less variation in those 

intervals, while longer boxes and whiskers indicate the data are more 

spread out. 
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3 REFLECT AND PRACTICE 7.SP.B.4 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teaching the Mathematical Practices 

3 Construct Viable Arguments and Critique the Reasoning 

of O thers In Exercise 6, students find the error in a student's 

reasoning about the structure of a box plot and correct it. 

MPMP

Collaborative Practice 

Have students work in pairs or small groups to complete the following 

e xercises. 

Interview a student. 

Use with Exercise 4 Have pairs of students interview each other as 

they complete this application problem. Students take turns being the 

interviewer and interviewee for each problem. Interview questions should 

include asking the interviewee to think aloud through their solution 

process. An example of a good interview question for Exercise 4 might be 

“How can you use asymmetry to determine which measure of center to 

analyze?” 

Clearly and precisely explain. 

Use with Exercise 6 Have pairs of students prepare their explanations, 

making sure that their reasoning is clear and precise. Then call on 

one pair of students to explain their reasoning to the class. Encourage 

students to come up with a variety of responses, such as giving examples 

of data sets. 
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Lesson 10-5 

Assess Visual Overlap 
7.SP.B.3 

LESSON GOAL 

Students will informally assess the degree of visual overlap 

between two distributions. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Learn: Interpret Visual Overlap 

Example 1: Measure Variability Between Populations 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress of the Checks after each example 

to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Take Another Look ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 62 of the Language Development 

Handbook to help your students build 

mathematical language related to assessing 

visual overlap between two populations. 

ELL You can use the tips and suggestions on 

page T62 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 
45 min 1 day 

Focus 
Domain: Statistics and Probability 

Additional Cluster(s): In this lesson, students address additional cluster 

7 .SP.B by making inferences about the distribution of data in a sample. 

Standards for Mathematical Content: 7 .SP.B.3 

Standards for Mathematical Practice: MP 2, MP3, MP7 

Coherence 

Vertical Alignment 

Previous

Students made comparative inferences about two populations based on the 

data from random samples. 7 .SP.B.4 

Now

Students informally assess the degree of visual overlap between two 

distributions. 7.SP.B.3 

Next

Students will make inferences and justify conclusions from sample 

experiments. HSS.IC.B.3, HSS.IC.B.4, HSS.IC.B.5, HSS.IC.B.6 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students develop 

understanding of the visual overlap between two distributions with 

similar variability and how this can be informally measured using a 

ratio comparing the difference in the means of the samples to the 

variability. They build fluency in calculating this ratio and apply their 

understanding of its meaning to make inferences as to how likely the 

population means are similar or different. 

Mathematical Background 
When two sample distributions have similar variability and graphed 

on the same number line, you can informally assess the visual overlap 

between them to make an inference as to how likely the means 

of the two populations are similar or different. In this lesson, the 
_ di _ ff _ e _ re _ n _ c _ e _ _ in _ m __ e _ an __ s 

ratio is used to assess the overlap. 
MAD 
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1 LAUNCH 7.SP.B.3

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Learn? 

Warm Up 

Prerequisite Skills 

The Warm-Up exercises address the following prerequisite skill for 

this lesson: 

• writing ratios (fractions) as decimals (Exercises 1–5) 

Answers

1. 4
2. 3.53

3. 7.75

4. 2.24

5. 2.94

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about comparing two samples of 

heights of Olympic athletes. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer 

read aloud How can I meet these standards? and How can I use these 

practices?, and connect these to the standards. 

What Vocabulary Will You Learn? 
Use the following question to engage students and facilitate a class 

discussion. 

Ask:

• What are some synonyms of the word overlap? Sample answers: 

intersection, connection, cover, coincide 
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2 EXPLORE AND DEVELOP 7.SP.B.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Interpret Visual Overlap 

Objective 

Students will learn how they can use a ratio to assess the degree of visual 

overlap between two samples in order to mak e an inference as to how 

likely the population means are similar or different. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively A s students discuss 

the Talk About It! question on Slide 1, they should be able to use 

reasoning to explain that the greater the visual overlap, the more 

likely it is that the populations could have the same mean or 

similar means. 

MPMP

Teaching Notes 
SLIDES 1–5 

Present students with the double dot plot comparing the weights of 

male and female adult dogs. Be sure students understand that these 

distributions represent samples of the two populations. 

Before introducing the ratio, have students make inferences based on the 

visual overlap shown on the double dot plot. Some students may say that 

it is likely the population means are different (for example, male adult dogs 

will have a greater mean weight than female adult dogs) because more 

data values are greater for the sample representing males than are for 

the sample representing females. Some students may say that it is likely 

the population means are similar, because the data overlap. Encourage 

students to wrestle with these questions and ask them which measure(s) 

they can use to help them make these comparative inferences. 

_ di _ ff _ e _ re _ n _ c _ e _ _ in _ m __ e _ a _ n _ s 
Present students with the ratio . Point out that 

MAD 

calculating the mean alone of the two samples only gives an indication 

of the centers. By using this ratio, the variability among the samples is 

also considered. The difference in the mean weights of the samples is 3 

pounds. But this does not tell you whether the variability is low or high. 

Because the MAD is about 1 pound, the variability among the samples is 

relatively low. You can have a higher confidence in making an inference 

that the population means are likely to be different – because the sample 

means are different and the variability is low. 

Provide students with the conventions they will use in the lesson in 

d _ i _ ff _ e _ re _ n _ c _ e _ _ in _ m __ e _ a _ ns _ interpreting the ratio . 
MAD 

Talk About It! 
SLIDE 1 

Mathematical Discourse 

Just by looking at the samples in the double dot plot, how likely do 

you think it is that the population means are different? Explain. Sample 

answer: I think it is likely that the population means are different because 

both sets of data appear to have low variability, and the data overlap. 

(continued on next page) 

Interactive Presentation 

Learn, Interpret Visual Overlap, Slide 1 of 6 

FLASHCARDS

On Slide 3, students use flashcards to find 

the means and MADs. 
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2 EXPLORE AND DEVELOP 7.SP.B.3 

Interactive Presentation 

Learn, Interpret Visual Overlap, Slide 4 of 5 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Interpret Visual Overlap (continued) 

Talk About It! 

SLIDE 3 

Mathematical Discourse 

The MADs were not exactly the same. Provide an argument for why they 

can be viewed as similar. Sample answer: There are no outliers and each 

set of data is clustered around the mean. The range is low for each data 

set, and both 0.92 and 1.08 round to 1 when rounding to the nearest 

whole. 

SLIDE 4 

Mathematical Discourse 

Make sense of the phrase the means are separated by about 3 MADs. 

Describe this in your own words. Sample answer: The means are 62 

pounds and 65 pounds. They are separated by 65 - 62, or 3 pounds. 

The MAD is 1 pound. So, the means are separated by 3 MADs. 

SLIDE 6 

Mathematical Discourse 

Draw a double dot plot in which both data sets are symmetric, have 

similar variability, and a noticeable separation between the samples. See 

students’ double dot plots. 

DIFFERENTIATE 

Language Development Activity ELL 

To support students’ use of precise mathematical language, have them 

work with a partner to discuss the Talk About It! question Make sense 

of the phrase the means are separated by about 3 MADs. Describe this 

in your own words. You may wish to provide them with these sentence 

frames to help get them started. Some students may benefit from a 

discussion of the term separated as it is used in this mathematical 

context. On the number line, the means 65 pounds and 62 pounds are 

3 pounds apart. Because the distance between them is 3 pounds, they 

are separated by 3 pounds. 

The means of each sample are _______ and ______. They are 

separated by _______. 

Because the MAD is _______, the means are separated 

by ______ MADs. 
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7.SP.B.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Measure Variability Between 
Populations 

Objective 

Students will find the number of measures of variability that separate 

the means of two samples with similar variability , and make an inference 

about the population means. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively In Par t A, students 

should use reasoning to explain how this ratio can help them 

make an inference comparing the two population means. 

3 Construct Viable Arguments and Critique the Reasoning of 

Others As students discuss the Talk About It! question on Slide 4, 

encourage them to create a plausible argument for the possibility 

that two population means are different, even if their dot plots 

overlap. 

7 Look For and Make Use of Structure Encourage students to 

study the structure of the sample distributions in order to be 

able to informally assess the degree of visual overlap. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL Just by looking at the graphs, how would you describe the degree 

of visual overlap between the two data sets? Sample answer: There 

is a large amount of visual overlap. 

AL What is true about the variability for each city? Sample answer: The 

variabilities are the same, about 1.4. 

OL Describe what the variability means, in your own words. Sample 

answer: The average distance each data value is from the mean 

temperature is about 1.4 degrees Fahrenheit. 

OL Describe what the value 1.43 means, in your own words. Sample 

answer: The means are separated by about 1.43 measures of 

variability. Because this value is less than 2, it is likely that the 

population means are similar, or the same. 

BL If the two sample distributions were separated farther apart, yet 

retained the same variability, how would this affect the ratio of 

the difference in means to the MAD? The ratio would increase. It 

would mean that the sample means are farther apart, because 

the variability would remain the same. The numerator of the ratio 

would increase, while the denominator would stay the same. 

(continued on next page) 

Interactive Presentation 

Example 1, Measure Variability Between Populations, Slide 2 of 5 

CLICK 

On Slide 3, students select from a 

drop-down menu the likelihood that the 

average high temperature in July is the 

same for each city. 
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2 EXPLORE AND DEVELOP 7.SP.B.3 

Interactive Presentation 

Example 1, Measure Variability Between Populations, Slide 3 of 5 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Measure Variability Between 
Populations (continued) 

Questions for Mathematical Discourse 
SLIDE 3 

AL Compare the ratio you found, about 1.43, to the conventions we 

are using throughout this lesson. What do you notice? Sample 

answer: The ratio I found, about 1.43, is less than the ratio 2. This 

means that it is likely the means of the populations are similar. 

OL How does the degree of visual overlap on the two dot plots 

compare to the claim that the population means are likely similar? 

Sample answer: There is a large amount of visual overlap. This 

supports the claim that the population means are likely similar. 

BL Describe what the visual overlap might look like if the ratio of the 

difference in means to the MAD for two data distributions was 5. 

Then explain what inference you could make about the population 

means. Sample answer: If the ratio was 5, then the amount of 

visual overlap would be small, or non-existent. It is likely that the 

population means would be significantly different. 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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3 REFLECT AND PRACTICE 7.SP.B.3

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Independent Practice pages are meant to be used as a homework 

assignment. Students can complete the practice exercises in their 

Interactive Student Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Assignments 

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T opic Exercises 

2 make informal inferences about two populations

based on their visual overlap 

1 

2 extend concepts learned in class to apply them in new

contexts 

2 

3 solve application problems involving visual overlap 3, 4 

3 higher-order and critical thinking skills 5–7 

Common Misconception 

Students may confuse the mean and mean absolute deviation when 

assessing the degree of visual overlap . For example, in Exercise 

2, students may incorrectly select the last statement because they 

believe that since both distributions are symmetric and have the same 

variability, then the means are also the same. Remind them that the 

mean is a measure of center, not variability. Encourage them to adhere 

to the precise definitions and terminology for mean and mean absolute 

deviation. The term deviation in mean absolute deviation should help 

them understand that the MAD is a measure of deviation, or variance. 

Exit Ticket 

Refer to the Exit Ticket slide. Sketch a double dot plot that might show 

significant visual overlap between these two samples. Explain what this 

might indicate about the two populations. Then sketch a double dot plot 

that might show little, or no, overlap between the two samples. Explain 

what this might indicate about the two populations. See students’ double 

dot plots and explanations; For the double dot plot with significant visual 

overlap, students’ sketches should clearly show several data values that 

overlap. Students’ responses should indicate that it is likely the mean 

ages of the two populations are similar. For the double dot plot with little, 

or no overlap, students’ sketches should show few or no data values that 

overlap. Students’ responses should indicate that it is likely the mean 

ages of the two populations are different. 

Interactive Presentation 

Exit Ticket 
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3 REFLECT AND PRACTICE 7.SP.B.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively In E xercise 5, students 

explain what the ratio of two measures of variability means. 

3 Construct Viable Arguments and Critique the Reasoning of 

Others In Exercise 6, students determine if a statement is true 

or false about the ratio of difference in centers to variability, and 

justify their conclusion. 

MPMP

Collaborative Practice 

Have students work in pairs or small groups to complete the following 

e xercise. 

Create your own application problem. 

Use with Exercise 3 After completing the application problems, have 

students write their own real-world application problem that involves the 

concepts from this lesson. Have them trade their problems with a partner 

and solve them. Then have them check each other’s work, and discuss 

and resolve any differences. 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, 

THEN assign: 

• Practice, Exercises 2–7 

• Graphs of Data, Measures of Variation 

BL 

IF students score 66–89% on the Checks, 

THEN assign: 

• Practice, Exercises 1, 2, 4, 6 

• Remediate: Review Resources 

• Personal Tutor 

• Extra Example 1 

• Mean, Median, and Mode 

OL 

IF students score 65% or below on the Checks, 

THEN assign: 

• Remediation: Review Resources 

• Take Another Look 

• Mean, Median, and Mode 

AL 
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Module 10 • Sampling and Statistics 

Review 

ELL A completed Foldable for this module should include a review of 

biased and unbiased samples, with examples of each. Have students share 

their completed Foldables with a partner, comparing the similarities and 

differences in the examples recorded. Students can use their completed 

Foldables to study for the module assessment. 

Rate Yourself! 

Have students return to the Module Opener to rate their understanding 

of the concepts presented in this module. They should see that their 

knowledge and skills have increased. After completing the chart, have them 

respond to the prompts in their Interactive Student Edition and share their 

responses with a partner. 

Review and Assessment Options 

The following online review and assessment resources are available for you 

to assign to your students. These resources include technology-enhanced 

questions that are auto-scored, as well as essay questions. 

Review Resources 

Vocabulary Activity 

Module R eview 

Assessment Resources 

Put It All Together: Lessons 10-1, 10-2, and 10-3 

V ocabulary Test 

AL Module Test Form B 

OL Module Test Form A 

BL Module Test Form C 

Performance Task* 

*The module-level performance task is available online as a printable and editable 

document. A scoring rubric is included. 

LearnSmart Use LearnSmart as part of your test preparation plan 

to measure student topic retention. You can create a student assignment 

in LearnSmart for additional practice with these topics for Statistics and 

Probability. 

• Statistics 

• Compare Populations 
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Essential Question 

ELL Have students complete the graphic organizer to organize their 

thoughts related to the Essential Question. You may wish to have 

students work in pairs or groups to answer the Essential Question, 

or facilitate a whole class discussion. You may wish to have students 

watch the Launch the Module video again in which the module Essential 

Question was first presented. 

How can you use a sample to gain information about a population? 

See students’ graphic organizers. 
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Test Practice 

You can use these pages to help your students review module content 

and prepare for online assessments. Exercises 1–8 mirror the types of 

questions your students will see on the online assessments. 

Question Type Description Exercise(s) 

Multiple Choice Students select one correct answer. 4, 6, 7 

Equation Editor Students use an online equation 

editor to construct their response, 

often using math notation and 

symbols. 

3 

Table Item Students complete a table. 8 

Open Response Students construct their own

response in the area provided. 

To ensure that students understand the standards, check students’ 

success on individual exercises. 

Standard(s) Lesson(s) Exercise(s) 

7.SP.A.1 10-1 1, 2 

7 .SP.A.2 10-1, 10-2, 10-3 2–6 

7.SP.B.3 10-5 7 

7.SP.B.4 10-4 8 
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Module 11 

Geometric Figures 

Module Goal

Draw, describe, and solve problems involving geometric figures. 

Focus 

Domain: Geometry 

Additional Cluster(s): 

7.G.A D raw, construct and describe geometrical figures and describe 

the relationships between them. 

7.G.B Solve real-life and mathematical problems involving angle 

measure, area, surface area, and volume. 

Standards for Mathematical Content: 

7.G.B.5 Use fac ts about supplementary, complementary, vertical, 

and adjacent angles in a multi-step problem to write and solve simple 

equations for an unknown angle in a figure. 

Also addresses 7.G.A.1, 8.G.A.5. 

Standards for Mathematical Practice: MP1, MP2, MP3, MP4, MP5, MP6, 

MP7 , MP8 

Be Sure to Cover 

Students need to have a thorough understanding of the prerequisite skills 

required for this module. 

• use a protractor to draw an angle of a specified measure 

• solve one-step and two-step equations 

• convert measurement units within the customary and metric systems 

Use the Module Pretest to diagnose readiness. You may wish to spend 

more time on the Warm Up for each lesson to fully review these concepts. 

Coherence 

Vertical Alignment 

Previous

Students solved real-world and mathematical problems involving area, 

surface area, and volume. 

6.G.A.1, 6.G.A.2, 6.G.A.3, 6.G.A.4 

Now

Students draw, describe, and solve problems involving geometric figures. 

7.G.A.1, 7.G.A.2, 7.G.A.3, 7.G.B.5, 8.G.A.5 

Next

Students will find the circumference and area of circles. 

7.G.B.4 

Rigor 

The Three Pillars of Rigor 

In this module, students will draw on their knowledge of lines and angles, 

equivalent ratios, and three-dimensional figures to gain understanding 

of angles, parallel lines, triangles, and scale drawings. They will use this 

understanding to develop fluency with vertical, adjacent, complementary 

and supplementary angles, angle relationships and triangles, classifying 

and drawing triangles, scale drawings and three-dimensional figures. 

They will apply their fluency to solve real-world problems. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

EXPLORE LEARN EXAMPLE & PRACTICE 

Suggested Pacing 

Lesson Standard(s) 45-min classes 90-min classes 

Module Pretest and Launch the Module Video 1 0.5 

11-1 V ertical and Adjacent Angles 7.G.B.5, Also addresses 7.EE.B.3, 7.EE.B.4.A 1 0.5 

11-2 Complementary and Supplementary Angles 7.G.B.5, Also addresses 7.EE.B.3, 7.EE.B.4.A 1 0.5 

Put It All Together 1: Lessons 11-1 and 11-2 0.5 0.25 

11-3 Angle Relationships and Parallel Lines 8.G.A.5 2 1 

11-4 Triangles 7.G.A.2 2 1 

11-5 Angle Relationships and Triangles 8.G.A.5 2 1 

Put It All Together 2: L essons 11-3 through 11-5 0.5 0.25 

11-6 Scale Drawings 7.G.A.1, Also addresses 7.RP.A.2, 7.RP.A.2.B,

7.RP.A.3, 7.NS.A.3, 7.EE.B.3 

1 0.5 

11-7 Three-Dimensional Figures 7.G.A.3 1 0.5 

Module Review 1 0 .5 

Module Assessment 1 0.5 

Total Days 14 7 
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CHERYL TOBEY 

MATH 
PROBES 

Formative Assessment Math Probe 

Angle Relationships 

Analyze the Probe 
Review the probe prior to assigning it to your students. 

In this probe, students will classify selected pairs of angles, and explain their choices. 

Targeted Concept Understand the terms complementary, supplementary, vertical, 

congruent, and adjacent and use reasoning about angles to analyze relationships. 

Targeted Misconceptions 

• Students may use intuitive rules to incorrectly assume congruency. 

• Students may have inaccurate notions about the relationships of angles and their 

measurements. 

Assign the probe after Lesson 2. 

Correct Answers: 1. a, e; 2. b, e; 

3. c, d; 4. e; 5. f Collect and Assess Student Work 

If the student selects... Then the student likely... 

1. an answer other than a did not recognize ∠C and ∠D as forming a 90-degree angle. 

1. an answer other than e used intuitive rules based on what the angles look like, answered based on a 

perception of the measures instead of what is actually known. 

5. c viewed vertical as “across from.” 

Various incorrect

responses 

confused the meanings of the various terms. 

Take Action 
After the Probe Design a plan to address any possible misconceptions. You may wish to 

assign the following resources. 

• Angles, Lines, and Polygons 

• Lesson 1, Examples 1–5 

• Lesson 2, Examples 1–4 

Revisit the probe at the end of the module to be sure your students no longer carry these 

misconceptions. 
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The Ignite! activities, created by Dr. Raj Shah, cultivate curiosity and 

engage and challenge students. Use these open-ended, collaborative 

activities, located online in the module L aunch section, to encourage your 

students to develop a growth mindset towards mathematics and problem 

solving. Use the teacher notes for implementation suggestions and 

support for encouraging productive struggle. 

Essential Question 

At the end of this module, students will complete a graphic organizer to 

help them answer the Essential Question. 

How does geometry help to describe objects? See students’ graphic 

organizers. 

What Will You Learn? 

Prior to beginning this module, have your students rate their knowledge 

of each item listed. At the end of the module, you will be reminded to 

have your students return to these pages to rate their knowledge again. 

They should see that their knowledge and skills have increased. 

Foldables are three-dimensional graphic organizers that help students 

create study guides for each module. 

Step 1 Have students locate the module Foldable at the back of the 

Interactive Student Edition. They should follow the cutting and assembly 

instructions at the top of the page. 

Step 2 Have students attach their Foldable to the first page of the 

Module Review, by matching up the tabs. Dotted tabs indicate where to 

place the Foldable. Striped tabs indicate where to tape the Foldable. 

When to Use It Students add information to their Foldables as they 

complete selected lessons. Once they’ve completed their Foldable, they 

can use it to help them study for the module assessment. 

Launch the Module 

The Launch the Module video uses the topics of bridges, roof trusses, 

boxes, and paint containers to introduce the idea of geometric figures. 

Use the video to engage students before starting the module. 

Pause and Reflect 

Encourage your students to engage in the habit of reflection. As they 

progress through the module, they will be encouraged to pause and think 

about what they just learned. These moments of reflection are indicated 

by the Pause and Reflect questions that appear in the Interactive Student 

Edition. You may wish to have your students share their responses with a 

partner or use these questions to facilitate a whole-class discussion. 

Interactive Presentation 
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What Vocabulary Will You Learn? 

ELL As you proceed through the module, introduce each vocabulary 

term using the following routine. Ask the students to say each term aloud 

after you say it. 

Define Supplementary angles are two angles with measures that have 

a sum of 180°. 

Example Suppose m A∠  = 120° and m B∠  = 60°. Because the sum of 

their angle measures is 180°, they are supplementary angles. 

Ask What is the measure of an angle supplementary to an angle with a 

measure of 56°? 124° 

Are You Ready? 

Students may need to review the following prerequisite skills to succeed 

in this module. 

• drawing angles 

• drawing line segments 

• converting measures of length 

• identifying two-dimensional figures 

ALEKS is an adaptive, personalized learning environment that identifies 

precisely what each student knows and is ready to learn, ensuring 

student success at all levels. 

You can use the ALEKS pie report to see which students know the 

concepts in the Angles, Lines, and Polygons topic – who is ready to 

learn these concepts and who isn’t quite ready to learn them yet – in 

order to adjust your instruction as appropriate. 

Mindset Matters 

Promote Process Over Results 

The process that a student takes as he or she encounters a new problem 

is just as important—if not more important—than the results achieved. 

How Can I Apply It? 

Encourage students to consider the Think About It! prompts that precede 

many of the Examples. These prompts often ask students how they might 

begin to solve the problem, or have them digest the information they are 

given in attempts to understand what they might do ne xt. Have students 

discuss their strategies with a partner and/or engage students in a whole- 

class discussion. Be sure to support the process and reward student 

effort as they explore and work through problems instead of merely 

rewarding the correct answer. 
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Lesson 11-1 

Vertical and Adjacent Angles 
7.G.B.5 

LESSON GOAL 

Students will identify vertical and adjacent angles and use what 

they know to find missing values. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Learn: Angles 

Learn: Name Angles 

Example 1: Name Angles 

Explore: Vertical and Adjacent Angle Pairs 

Learn: Identify Vertical Angles 

Example 2: Identify Vertical Angles 

Learn: Use Vertical Angles to Find Missing Values 

Example 3: Use Vertical Angles to Find Missing Values 

Learn: Identify Adjacent Angles 

Example 4: Identify Adjacent Angles 

Learn: Use Adjacent Angles to Find Missing Values 

Example 5: Use Adjacent Angles to Find Missing Values 

Apply: Art 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of the Checks to differentiate instruction. 

Resources AL OL BL 

Take Another Look ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 63 of the Language Development 

Handbook to help your students build 

mathematical language related to vertical and 

adjacent angles. 

ELL You can use the tips and suggestions on 

page T63 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 
45 min 1 day 

Focus 
Domain: Geometry 

Additional Cluster(s): In this lesson, students address additional cluster 

7. G.B by identifying vertical and adjacent angles and finding missing 

values. 

Standards for Mathematical Content: 7. G.B.5, Also addresses 7.EE.B.3, 

7.EE.B.4.A 

Standards for Mathematical Practice: MP 1, MP2, MP3, MP4, 

MP5, MP6 

Coherence 

Vertical Alignment 

Previous 

Students solved real-world and mathematical problems involving area, 

surface area, and volume. 

6.G.A. 1, 6.G.A.2, 6.G.A.3, 6.G.A.4 

Now

Students identify vertical and adjacent angles and write and solve equations 

to find missing values. 

7.G.B.5 

Next 

Students will identify complementary and supplementary angles and write 

and solve equations to find missing values. 

7.G.B.5 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students draw on their 

knowledge of lines and angles to develop understanding of naming 

angles, identifying vertical angles, and identifying adjacent angles. 

They use this understanding to build fluency in naming angles, using 

vertical angles, and using adjacent angles. 

Mathematical Background 
Go Online to find the mathematical background for the topics that 

are covered in this lesson. 
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1 LAUNCH 7.G.B.5 

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Learn? 

Warm Up 

Prerequisite Skills 

The Warm-Up exercises address the following prerequisite skill for this 

lesson: 

• drawing angles (Exercises 1–5) 

Answers 

1–5. See students’ responses. 

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about engineers using different 

combinations of vertical and adjacent angles to ensure the safety of roller 

coasters. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer read 

aloud How can I meet this standard? and How can I use these practices?, 

and connect these to the standards. 

What Vocabulary Will You Learn? 
Use the following questions to engage students and facilitate class 

discussion. Additional questions are available online. 

Ask: 

• Y ou have previously learned the term acute angle. Describe an acute 

angle in your own words. Sample answer: An acute angle has a 

measure that is greater than 0 degrees, but less than 90 degrees. 

• Use the meaning of the term adjacent to make a conjecture as to what 

adjacent angles might be. Sample answer: Adjacent means next to, so 

adjacent angles may be angles that are next to one another. 

• The term congruent comes from the Latin congruere which means 

to be in agreement, or in harmony. What do you think it might mean 

for two angles to be congruent? Sample answer: Two angles that are 

congruent may agree on the size and shape, which means they may 

have the same size and shape. 
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2 EXPLORE AND DEVELOP 7.G.B.5 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Angles 

Objective 

Students will understand how to classify angles by their measures. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively A s students discuss the 

Talk About It! question on Slide 2, encourage them to use the face 

of a clock to make sense of what it might mean for an angle to 

have a measure greater than 180°. 

6 Attend to Precision As students complete the drag and drop 

activity on Slide 1, encourage them to learn and appropriately use 

the mathematical terms. 

MPMP

Go Online to find additional teaching notes. 

Talk About It! 
SLIDE 2 

Mathematical Discourse 

Is it possible for an angle to have a measure greater than 180°? Explain. 

yes; Sample answer: At 8:00 on a clock, the angle shown from 12:00 to 

8:00 going clockwise is greater than 180°. 

Learn Name Angles 

Objective 

Students will understand the different ways in which to name angles. 

Teaching the Mathematical Practices 

3 Construct Viable Arguments and Critique the Reasoning of 

Ot hers As students discuss the Talk About It! question on Slide 3, 

encourage them to reference the rules for naming angles in their 

explanation for why the classmate is incorrect. 

MPMP

Go Online to find additional teaching notes. 

Talk About It! 
SLIDE 3 

Mathematical Discourse 

A classmate states that the angle is named ∠RTS. Explain why this is 

incorrect. Sample answer: The letter for the vertex must be the middle 

letter in the name. 

Interactive Presentation 

Learn, Angles, Slide 1 of 2 

DRAG & DROP 

On Slide 1 of Learn, Angles, students drag 

clocks to classify angles formed by the 

hands of the clocks. 

CLICK 

On Slide 1 of Learn, Name Angles, 

students select starting points to see the 

ways an angle can be named. 

CLICK 

On Slide 2 of Learn, Name Angles, 

students select points on the angle to see 

the various ways the angle can be named. 
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2 EXPLORE AND DEVELOP 7.G.B.5 

Interactive Presentation 

Example 1, Name Angles, Slide 2 of 4 

CLICK

On Slide 2, students select the correct 

names for the given angle. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Name Angles 

Objective 

Students will name angles using different notations. 

Teaching the Mathematical Practices 

3 Construct Viable Arguments and Critique the Reasoning of 

Ot hers As students discuss the Talk About It! question on Slide 

3, encourage them to identify and clearly explain why the name is 

not a correct name for the given angle. 

6 Attend to Precision Encourage students to carefully follow the 

naming conventions for angles, and be able to explain why it is 

important to have naming conventions. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL How can you name the angle using a number? Explain. ∠1; Sample

answer: The interior of the angle, near the vertex, is labeled with 

the number 1. 

AL How can you name the angle using only its vertex? ∠Y

OL Make a conjecture as to why we have naming conventions for

angles. Sample answer: If there were no naming conventions, then 

we might not know which angle is being referred to, if there are 

multiple angles in a diagram. 

OL Why is it not correct to name the angle as ∠Z ? Sample answer: Z is

not the vertex of the angle. The only way to name an angle with a 

single letter is by using its vertex. 

BL Suppose there is another point on ray YX, and this point is

labeled P. Give two other possibilities for naming this angle. 

∠PYZ or ∠ZYP

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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2 EXPLORE AND DEVELOP 7.G.B.5 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Vertical and Adjacent Angle Pairs 

Objective 

Students will use Web Sketchpad to explore attributes of vertical and 

adjacent angle pairs. 

Ideas for Use 

Recommended Use Pr esent the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the Talk 

About It! questions. Monitor student progress during the activity. Upon 

completion of the Explore activity, have student volunteers share their 

responses to the Inquiry Question. 

What if my students don’t have devices? You may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of Activity 

Students will be presented with a sketch of two intersecting lines that 

create four angles. Throughout this activity , students will use the sketch 

to compare different angle pairs that are formed and observe similarities 

and differences between the angles. Students will use their observations 

to make conjectures about the relationships between the angle measures 

in each pair. 

Inquiry Question 

What are some relationships between pairs of angles created by two 

intersecting lines ? Sample answer: Vertical angles have the same angle 

measure. Adjacent angles have an angle measure sum of 180°. 

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. A sample response for the Talk About It! 

question on Slide 3 is shown. 

Talk About It! 
SLIDE 3 

Mathematical Discourse 

What similarities and differences do you observe between ∠AEC and 

∠BED? Sample answer: They appear to have the same angle measure

but are on opposite sides of the vertex. 

(continued on next page) 

Interactive Presentation 

Explore, Slide 1 of 8 

Explore, Slide 3 of 8 

WEB SKETCHPAD 

Throughout the Explore, students use Web Sketchpad to explore 

relationships between pairs of angles created by intersecting lines. 

DRAG & DROP 

On Slide 2, students drag angle names to identify angles created 

by intersecting lines. 
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2 EXPLORE AND DEVELOP 7.G.B.5 

Interactive Presentation 

Explore, Slide 7 of 8 

TYPE

On Slides 4 and 6, students make conjectures about angle 

a relationships. 

TYPE

On Slide 8, students respond to the Inquiry Question and view 

a a sample answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Vertical and Adjacent Angle Pairs 
(continued)

Teaching the Mathematical Practices 

5 Use Appropriate Tools Strategically S tudents will use Web 

Sketchpad to explore the relationships between angles that are 

formed by intersecting lines. 

MPMP

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. A sample response for the Talk About It! 

question on Slide 7 is shown. 

Talk About It! 
SLIDE 7 

Mathematical Discourse 

Press the Show Angle Sums button. Drag points C and A to change the 

angle measures. Does your conjecture hold true? Sample answer: Yes, 

the sums of the measures of the adjacent angle pairs are 180°. 
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7.G.B.5 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Identify Vertical Angles 

Objective 

Students will understand the relationship between vertical angles. 

Go Online to find additional teaching notes and Teaching the 

Mathematical Practices. 

Talk About It! 
SLIDE 2 

Mathematical Discourse 

Vertical angles share a common point. How can you name or describe 

that point to a classmate? Sample answer: It is called the vertex. 

Example 2 Identify Vertical Angles 

Objective 

Students will identify vertical angle pairs. 

Questions for Mathematical Discourse 
SLIDE 2 

AL Describe the diagram, in your own words. Sample answer: There 

are three intersecting lines that form six angles. 

AL How can you identify vertical angles? Sample answer: Look for 

angles that are opposite sides of the vertex formed by any two 

intersecting lines. 

OL How many pairs of vertical angles are formed by these three 

intersecting lines? 3 angle pairs 

OL Is it possible to have three angles that are vertical angles? Explain. 

no; Sample answer: Vertical angles are formed when two lines 

intersect. Only two angles can be opposite the same vertex, not 

three. 

BL Will there always be three pairs of vertical angles formed if three 

lines intersect? Explain. no; Sample answer: There will be three 

pairs of vertical angles if the three lines intersect in one point. But 

if they intersect at different points, then there won't necessarily be 

three pairs of vertical angles formed. 

Go Online 

• Find additional teaching notes, Teaching the Mathematical Practices, 

and the Talk About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Learn, Identify Vertical Angles, Slide 1 of 2 

CLICK 

On Slide 1 of the Learn, students select 

buttons to identify and learn more about 

the vertical angles shown in the diagram. 

DRAG & DROP 

On Slide 2 of Example 2, students drag 

angle labels to identify vertical angle 

pairs. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

Lesson 11-1 • Vertical and Adjacent Angles 679

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page0979.xhtml


2 EXPLORE AND DEVELOP 7.G.B.5 

Interactive Presentation 

Learn, Use Vertical Angles to Find Missing Values 

WATCH 

Students watch an animation that explains 

how to find missing values using vertical 

angles. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Use Vertical Angles to Find Missing 

Values 

Objective 

Students will understand how to use the properties of vertical angles to 

find missing values. 

Go Online 

Have students watch the animation on Slide 1. The animation illustrates 

how to find missing values using vertical angles. 

Teaching Notes 
SLIDE 1 

Play the animation for the class. You may wish to pause the animation 

when the notation ∠AEB and ∠CED are vertical angles first appears. 

Ask students what they know about the measures of vertical angles. 

Some students may say that vertical angles are congruent so the 

measures are equal. 

Continue playing the animation. You may wish to pause the animation 

again when the notation m AEB∠  = m CED∠  first appears. Point out to 

students that the first line is a congruency statement and expresses the 

fact that two figures have the same size and shape. The second line 

is an equation and expresses that the measures of the two angles are 

equal. Students commonly mistake writing a congruency statement using 

the equals sign, but a congruency statement must be written using the 

congruence symbol . Students can then use the algebraic expressions 

that represent the congruent angles to write and solve an equation using 

an equals sign. 
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7.G.B.5 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Use Vertical Angles to Find 
Missing Values 

Objective 

Students will use the properties of vertical angles to find missing values. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively Enco urage students to 

make sense of the solution within the context of the diagram. 

6 Attend to Precision Encourage students to apply their 

knowledge of vertical angles to set up and solve a correct 

two-step equation. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What kind of relationship do the two labeled angles have? They are 

vertical angles. 

OL What is true about the measures of vertical angles? They are equal. 

OL What equation can you use to find the value of x? 2x + 2 = 130 

BL What is the measure of each of the other two unlabeled angles? 

Explain. 50°; Because they are also vertical, they are congruent 

to each other. Each one has a measure of 50° because the angle 

labeled 130° and one of the unlabeled angles form a straight angle, 

which has a measure of 180°. 

SLIDE 3 

AL How many steps will it take to solve this equation? Explain. two 

steps; Sample answer: This is a two-step equation. The two 

operations are multiplication and addition. 

OL When solving for x, does it mean that one of the angle measures is 

64°? Explain. no; Sample answer: I need to replace x with 64 in the 

expression (2x + 2)° to find the measure of the angle. 

OL Without solving for x, what is the measure of the angle labeled 

(2x + 2)°? Explain. 130°; Vertical angles are congruent. 

BL Describe how to solve this equation using the Distributive Property. 

Sample answer: Write the equation as 2(x + 1) = 130. Divide each 

side by 2 to obtain the equation x + 1 = 65. Then subtract 1 from 

each side to obtain x = 64. 

Go Online 

• Find additional teaching notes, Teaching the Mathematical Practices, 

and the Talk About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 3, Use Vertical Angles to Find Missing Values, Slide 2 of 5 

DRAG & DROP 

On Slide 2, students drag items to write 

the correct equation. 

TYPE 

On Slide 3, students determine the 

a solution to the equation. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 7.G.B.5 

Interactive Presentation 

Learn, Identify Adjacent Angles, Slide 1 of 3 

CLICK 

On Slide 1 of the Learn, students select 

buttons to identify and learn more about 

the adjacent angles shown in the diagram. 

CLICK 

On Slide 2 of Example 4, students select 

from a drop-down menu the angle that is 

adjacent to a given angle. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Identify Adjacent Angles 

Objective 

Students will understand the relationship between adjacent angles. 

Go Online to find additional teaching notes and T eaching the 

Mathematical Practices. 

Talk About It! 
SLIDE 3 

Mathematical Discourse 

Where have you heard the term adjacent before? How can you remember 

what it means in geometry? Sample answer: The term adjacent means 

next to or adjoining. For example, two rooms that share a common wall 

are adjacent to each other. Two angles that share a common side and 

vertex are adjacent. 

Example 4 Identify Adjacent Angles 

Objective 

Students will identify adjacent angle pairs. 

Teaching the Mathematical Practices 

6 Attend to Precision Enc ourage students to use the precise 

meaning of adjacent angles to identify the adjacent angle pairs in 

the diagram. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What do adjacent angles share? a common side and vertex 

OL Is there more than one angle that shares a common side and vertex 

with ∠1? Explain. yes; ∠2 and 6∠  each share a common side 

with ∠1. 

OL Name two other pairs of adjacent angles in the diagram. Sample 

answer: ∠5 and ∠6 are adjacent angles, and ∠2 and ∠3 are 

adjacent angles. 

BL How many pairs of adjacent angles are in the diagram? 6 angle 

pairs 

Go Online 

• Find additional teaching notes, Teaching the Mathematical Practices, 

and the Talk About It! questions to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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7.G.B.5 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Use Adjacent Angles to Find Missing 

Values 

Objective 

Students will understand how to use the properties of adjacent angles to 

find missing values. 

Teaching Notes 
SLIDE 1 

Point out to students that not every pair of adjacent angles forms a 

straight line. You may wish to ask students to draw their own diagrams 

that illustrate adjacent angles in which pairs of adjacent angles do not 

form straight lines. When a pair of adjacent angles does form a straight 

line, the sum of their angle measures is 180 degrees. Students can then 

use the algebraic expressions from the diagram to write and solve an 

equation. 

Go Online 

Have students watch the animation on Slide 1. The animation illustrates 

how adjacent angles can be used to find a missing value. 

DIFFERENTIATE 

Language Development Activity ELL 

If any of your students are struggling with differentiating between 

the different types of angles they encounter, have them work with 

a partner to create a poster or graphic organizer that illustrates the 

different angles in this lesson. They should include examples of vertical 

angles and adjacent angles. They should include descriptions and/or 

properties of the angles and how to find missing angle measures in a 

diagram. Some sample properties are shown. 

• Vertical angles are formed when two lines intersect. 

• Vertical angles are on opposite sides of the point of intersection. 

• Vertical angles have the same measure. 

• Adjacent angles share a common side and vertex, but do not 

overlap. 

• Adjacent angles may form a straight line, so the sum of their 

measures is 180°. 

Students can add other types of angles to the poster or graphic 

organizer as they move through the module. They can present their 

work to the class, or you can hang the posters or graphic organizers 

around the classroom. 

Interactive Presentation 

Learn, Use Adjacent Angles to Find Missing Values 

WATCH 

Students watch an animation to see how 

to use adjacent angles to find a missing 

value. 
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2 EXPLORE AND DEVELOP 7.G.B.5 

Interactive Presentation 

Example 5, Use Adjacent Angles to Find Missing Values, Slide 2 of 5 

DRAG & DROP 

On Slide 2, students drag items to write 

the correct equation. 

TYPE 

On Slide 3, students determine the 

solution to the equation. a 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 5 Use Adjacent Angles to Find 
Missing Values 

Objective 

Students will use the properties of adjacent angles to find missing values. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively Enco urage students to 

make sense of the solution within the context of the diagram. 

6 Attend to Precision Encourage students to apply their 

knowledge of adjacent angles to set up and solve a correct 

two-step equation. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What type of angles are ∠DBC and ∠ABC? Explain. adjacent 

angles; They share a vertex and a common side. 

OL A classmate states that 5x = 63 because ∠DBC and ∠ABC are 

congruent. Is this correct? Explain. no; ∠DBC and ∠ABC are not 

vertical angles, therefore, they may not be congruent. 

OL What equation can be used to find the value of x? Explain. 

63 + 5x = 128; Sample answer: The diagram indicates that 

m ABD∠  = 128° and m DBC∠  + m ABC∠  = m ABD∠ . 

BL Without solving the equation, what must be true about 5 ?x  Explain. 

5x = 65; Sample answer: The sum of the two adjacent angles is 

128°. So, the angle labeled 5 x must have a measure of 128° – 63°, 

or 65°. 

SLIDE 3 

AL Explain how to solve the equation. Subtract 63 from each side. 

Then divide each side by 5. 

OL How can you check your solution? Sample answer: Replace x with 

13 in the equation 5x + 63 = 128 to verify it is a true statement. 

OL Once you know that x = 13, does this mean that m ABC∠  = 13°? 

Explain. no; Sample answer: m ABC∠  = 5 ,x°  not x°. To find m ABC,∠  

evaluate the e xpression 5x when x = 13; m ABC∠  = 65°. 

BL A classmate wrote the equation 63 = 128 – 5x. Is this equation 

correct? Explain. yes; Sample answer: m DBC∠  is equal to m ABD∠  

minus m ABC∠ . 

Go Online 

• Find additional teaching notes, Teaching the Mathematical Practices, 

and Talk About It! questions to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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7.G.B.5 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Art 

Objective 

Students will come up with their own strategy to solve an application 

problem involving vertical and adjacent angles. 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them, 

4 M odel with Mathematics Students will be presented with 

a task. They will first seek to understand the task, and then 

determine possible entry points to solving it. As students come up 

with their own strategies, they may propose mathematical models 

to aid them. As they work to solve the problem, encourage them 

to evaluate their model and/or progress, and change directions, 

if necessary. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others As students respond to the Write About It! prompt, 

have them make sure their argument uses correct mathematical 

reasoning. If you choose to have them share their responses with 

others, encourage the listeners to ask clarifying questions to verify 

that the reasoning is correct. 

MPMP

Recommended Use 

Have students work in pairs or small groups. You may wish to present the 

task, or have a volunteer read it aloud. Then allow students time to mak e 

sure they understand the task, think of possible strategies, and work to 

solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them 

on a particular strategy, encourage them to use their own strategies to 

solve the problem and to evaluate their progress along the way. They 

may or may not find that they need to change direction or try out several 

strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustration, or disengagement, intervene to encourage 

them to think of alternate approaches to the problem. Some sample 

questions are shown. 

• What is the relationship between ∠A and ∠B? 

• What is the relationship between the 42° angle and ∠B? 

Write About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they used to defend their solution. 

Interactive Presentation 

Apply, Art 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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3 REFLECT AND PRACTICE 7.G.B.5 

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Foldables 

Have students update their Foldables based on what they learned in this 

lesson. For this lesson, students can record information about different 

types of angles. You may wish to have students share their Foldables 

with a partner to compare the information they recorded, discussing and 

resolving any differences. 

Essential Question Follow-Up 

How does geometry help to describe objects? 

In this lesson, students learned how to classify vertical and adjacent 

angles. Encourage them to discuss with a partner how they can use this 

terminology to describe real-world objects. For e xample, they may state 

that the angle pairs formed by two intersecting roads can be described as 

vertical and adjacent. 

Exit Ticket 

Refer to the Exit Ticket slide. Explain the difference between vertical 

angles and adjacent angles. Sample answer: Vertical angles are opposite 

angles formed by the intersection of two lines. Adjacent angles share a 

common vertex, a common side, and do not overlap. 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or more on the Checks, 

THEN assign: 

• Practice, Exercises 9, 11–14 

• Angle Relationships 

BL 

IF students score 66–89% on the Checks, 

THEN assign: 

• Practice, Exercises 1–8, 10, 13 

• Personal Tutor 

• Extra Examples 1–5 

• Classifying and Measuring Angles 

OL 

IF students score 65% or below on the Checks, 

THEN assign: 

• Take Another Look 

• Classifying and Measuring Angles 

AL 
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7.G.B.5 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive Student 

Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Assignments 

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T opic Exercises 

1 name angles 1, 2 

1 identify vertical and adjacent angle pairs 3, 4 

1 use vertical angles to find missing values 5, 6 

1 use adjacent angles to find missing values 7 

2 extend concepts learned in class to apply them in new

contexts 

8 

3 solve application problems involving adjacent angles 9, 10 

3 higher-order and critical thinking skills 11–14 

Common Misconception 

Some students may identify vertical angles incorrectly by finding 

non-adjacent angles located on opposite sides of a line. In Ex ercise 4, 

students may identify ∠2 and ∠4 as vertical angles. Explain to students 

that vertical angles are formed by the same two intersecting lines. 
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3 REFLECT AND PRACTICE 7.G.B.5 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teaching the Mathematical Practices 

3 Construct Viable Arguments and Critique the Reasoning of 

Ot hers In Exercise 12, students find and correct another student’s 

mistake. 

6 Attend to Precision In Exercise 13, students use their 

knowledge of adjacent angles to explain why they may or may not 

have a sum of 180 degrees. 

2 Reason Abstractly and Quantitatively In Exercise 14, students 

determine if a statement is true or false and support their 

reasoning. 

MPMP

Collaborative Practice 

Have students work in pairs or small groups to complete the following 

e xercises. 

Make sense of the problem. 

Use with Exercise 10 Have students work together to prepare a brief 

demonstration that illustrates how they solved the problem. For example, 

before they can determine the measure of the angle, they must first write 

and solve an equation to find the value of x. Have each pair or group of 

students present their response to the class. 

Be sure everyone understands. 

Use with Exercises 13–14 Have students work in groups of 3–4 to solve 

the problem in Exercise 13. Assign each student in the group a number. 

The entire group is responsible to ensure that every group member 

understands how to solve the problem. Group members should ask each 

other clarifying questions and check each other's understanding. Call 

on a randomly numbered student from one group to share their group's 

solution with the class. Repeat the process for Exercise 14. 
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Lesson 11-2 

Complementary and Supplementary Angles 
7.G.B.5 

LESSON GOAL 

Students will identify complementary and supplementary angles 

and use what they know to find missing values. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Complementary and Supplementary Angle Pairs 

Learn: Identify Complementary Angles 

Example 1: Identify Complementary Angles 

Learn: Use Complementary Angles to Find Missing Values 

Example 2: Use Complementary Angles to Find Missing Values 

Learn: Identify Supplementary Angles 

Example 3: Identify Supplementary Angles 

Learn: Use Supplementary Angles to Find Missing Values 

Example 4: Use Supplementary Angles to Find Missing Values 

Apply: Engineering 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

Formative Assessment Math Probe 

DIFFERENTIATE 

View reports of the Checks to differentiate instruction. 

Resources AL OL BL 

Take Another Look ● 

Extension: Solve Complementary and 

Supplementary Angle Problems 
● ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 64 of the Language Development 

Handbook to help your students build 

mathematical language related to 

complementary and supplementary angles. 

ELL You can use the tips and suggestions on 

page T64 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 
45 min 1 day 

Focus 
Domain: Geometry 

Additional Cluster(s): In this lesson, students address additional cluster 

7. G.B by identifying complementary and supplementary angles and 

finding missing values. 

Standards for Mathematical Content: 7. G.B.5, Also addresses 7.EE.B.3, 

7.EE.B.4.A 

Standards for Mathematical Practice: MP 1, MP2, MP3, MP4, MP5, 

MP6 

Coherence 

Vertical Alignment 

Previous

Students identified vertical and adjacent angles and wrote and solved 

equations to find missing values. 

7 .G.B.5 

Now

Students identify complementary and supplementary angles and write and 

solve equations to find missing values. 

7.G.B.5 

Next

Students will examine relationships of angles formed by parallel lines cut by 

a transversal. 

8.G.A.5 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students draw on their 

knowledge of lines and angles to develop understanding of 

complementary and supplementary angles. They use this 

understanding to build fluency in using complementary and 

supplementary angles. They apply their fluency to solve real-world 

problems dealing with complementary and supplementary angles. 

Mathematical Background 
Complementary angles are two angles in which the sum of their 

measures is 90°. 

Supplementary angles are two angles in which the sum of their measures 

is 180°. 
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1 LAUNCH 7.G.B.5 

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Learn? 

Warm Up 

Prerequisite Skills 

The Warm-Up exercises address the following prerequisite skill for this 

lesson: 

• classifying angles (Exercises 1–3) 

Answers 

1. acute 

2. straight 

3. obtuse 

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about different angle measures used 

in the construction of a bridge, affecting the load that a bridge can 

support. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer read 

aloud How can I meet this standard? and How can I use these practices?, 

and connect these to the standards. 

What Vocabulary Will You Learn? 
Use the following questions to engage students and facilitate class 

discussion. 

Ask: 

• How have you used the term complement in everyday life? Sample 

answer: Two colors or hues may complement each other in clothing or 

paint samples. 

• How have you used the terms supplement or supplemental in everyday 

life? Sample answer: I supplement my diet with vitamins, my part-time 

job provides me with supplemental income. 
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2 EXPLORE AND DEVELOP 7.G.B.5 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Complementary and Supplementary 
Angle Pairs 

Objective 

Students will use Web Sketchpad to explore the properties of 

complementary and supplementary angle pairs. 

Ideas for Use 

Recommended Use Pr esent the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the 

Talk About It! questions. Monitor student progress during the activity. 

Upon completion of the Explore activity, have student volunteers share 

their responses to the Inquiry Question. 

What if my students don’t have devices? You may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of Activity 

Students will be presented with sketches of lines and rays that intersect 

to form different angles. Throughout this activity , students will use Web 

Sketchpad to investigate and make conjectures about the sums of the 

measures of angles that are complementary and of angles that are 

supplementary. 

Inquiry Question 

What does it mean for angle pairs to be complementary or 

supplementary ? Sample answer: Two angles are complementary if the 

sum of their angle measures is 90°; two angles are supplementary if the 

sum of their angle measures is 180°. 

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. Sample responses for the Talk About It! 

question on Slide 2 are shown. 

Talk About It! 
SLIDE 2 

Mathematical Discourse 

Press the Show Angle Measurements button to test your conjecture. 

Experiment with dragging point D to test your conjecture. Does your 

conjecture hold true? 

Sample answer: Yes, the sum of the angle measures is always 90°. 

(continued on next page) 

Interactive Presentation 

Explore, Slide 1 of 6 

Explore, Slide 2 of 7 

WEBSKETCH PAD 

Throughout the Explore, students use Web Sketchpad to explore 

complementary and supplementary angles. 

TYPE 

On Slide 2, students make a conjecture about an angle measure. 

a 

TYPE 

On Slide 3, students use another resource to look up the term 

a complementary, and then connect that definition to this activity. 
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2 EXPLORE AND DEVELOP 7.G.B.5 

Interactive Presentation 

Explore, Slide 4 of 6 

TYPE

On Slide 4, students make a conjecture about the sum of two 

a angle measures. 

TYPE

On Slide 6, students respond to the Inquiry Question and view a 

a sample answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Complementary and Supplementary 
Angle Pairs (continued) 

Teaching the Mathematical Practices 

5 Use Appropriate Tools Strategically Enc ourage students 

to use Web Sketchpad to explore the relationships between 

complementary and supplementary angles. 

MPMP

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. A sample response for the Talk About It! 

question on Slide 4 is shown. 

Talk About It! 
SLIDE 4 

Mathematical Discourse 

Press the Show Angle Measurements button. Experiment with dragging 

points C and D, separately, to test your conjecture. Does your conjecture 

hold true? Sample answer: Yes, the sum of the angle measures is 

always 180°. 
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7.G.B.5 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Identify Complementary Angles 

Objective 

Students will understand the properties of complementary angles. 

Teaching Notes 
SLIDE 1 

Have students select the Words and Symbols buttons to illustrate the 

relationship between two complementary angles using words and 

symbols. Ask students to discuss with a partner why the sum of 90° is 

significant, and if complementary angles must be adjacent in order to 

be complementary. Some students may say that the definition does not 

require that they are adjacent. You may wish to have students draw and 

label other examples of complementary angles that are not adjacent in 

order to demonstrate that the angles do not need to be adjacent to be 

complementary. 

Example 1 Identify Complementary Angles 

Objective 

Students will identify complementary angle pairs. 

Questions for Mathematical Discourse 
SLIDE 2 

AL What is true about two complementary angles? The sum of their 

angle measures is 90°. 

AL What is the measure of the given angle? 60° 

OL Explain why the equation 60 + x = 90 can be used to find x, the 

measure of the angle complementary to the given angle. Sample 

answer: The sum of the measures of the given angle,  60 degrees, 

and the angle complementary to this angle, x degrees, is 90 

degrees. 

OL In this case, does the value of x represent the measure of the angle 

you need to find? Explain. yes; Sample answer: x represents the 

measure of the complementary angle 

BL Suppose two angles are complementary. The measure of one 

angle is represented by the expression 15 + y. Write and 

simplify an expression that represents the measure of the angle 

complementary to this angle. Sample answer: 90 – (15 + y), or 

75 – y 

Go Online 

• Find additional teaching notes, Teaching the Mathematical Practices, 

and the Talk About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Learn, Identify Complementary Angles 

CLICK 

On Slide 1 of the Learn, students select 

buttons to learn about complementary 

angles. 

TYPE 

On Slide 2 of Example 1, students 

a determine the sum of the angle measures 

of two complementary angles. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 7.G.B.5 

Interactive Presentation 

Learn, Use Complementary Angles to Find Missing Values 

WATCH 

Students watch an animation that explains 

how to use complementary angles to find 

a missing value. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Use Complementary Angles to Find 

Missing Values 

Objective 

Students will understand how to use the properties of complementary 

angles to find missing values. 

Go Online 

Have students watch the animation on Slide 1. The animation illustrates 

how to use complementary angles to find missing values. 

Teaching Notes 
SLIDE 1 

Play the animation for the class. You may wish to pause the animation 

when the notation Identify complementary angles first appears. Ask 

students to identify the two angles that are complementary and explain 

why they are complementary. 

Continue playing the animation. When the animation has finished, 

you may wish to ask students how they can use the value for x to find 

m BAC∠ . Ask students if there is another way to find m BAC∠ . Some 

students may say that they can write the expression 90 – 36 to find 

m BAC∠ . Point out to students that this expression will give the measure 

of the angle, but not the value for x. 

DIFFERENTIATE 

Enrichment Activity BL 

To challenge students’ reasoning about complementary angles, have 

them solve the following problem. 

Suppose two angles are complementary. One angle is three times the 

measure of the other angle. Write and solve an equation to find the 

measures of the two angles. 

22.5°; 67.5° 
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7.G.B.5 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Use Complementary Angles 
to Find Missing Values 

Objective 

Students will use the properties of complementary angles to find missing 

values. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively, 6 Attend to 

Pre cision Encourage students to adhere to the precise definition 

of complementary angles to represent the given information 

symbolically with a correct two-step equation. They should make 

sense of the solution within the context of the diagram. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL How do you know that these two angles are complementary? 

Sample answer: They form a right angle, indicated by the right 

angle symbol. So, the sum of their angle measures is 90°. 

OL A classmate wrote the equation 2x = 28. Explain the error that 

might have been made. Sample answer: The classmate may have 

thought the angles were vertical angles, and thus congruent. The 

angles are complementary, not vertical. 

OL What kind of equation is 28 + 2x = 90? Explain. Sample answer: 

It is a two-step equation, because the variable x is paired with two 

operations, multiplication and addition. 

BL A classmate reasoned that if 2x + 28 = 90, then x + 14 = 45, 

because each term can be divided by 2. Is this reasoning correct? 

Explain. yes; Sample answer: Dividing each term by 2 is an 

application of the Division Property of Equality. 

Go Online 

• Find additional teaching notes and discussion questions. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 2, Use Complementary Angles to Find Missing Values, Slide 2 of 4 

DRAG & DROP 

On Slide 2, students drag items to write 

the correct equation. 

TYPE 

On Slide 3, students determine the 

a solution to the equation. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 7.G.B.5 

Interactive Presentation 

Learn, Identify Supplementary Angles 

CLICK 

In the Learn, students select buttons to 

learn about supplementary angles. 

TYPE 

On Slide 2 of Example 3, students 

a determine the measure of the 

supplementary angle. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Identify Supplementary Angles 

Objective 

Students will understand the properties of supplementary angles. 

Teaching Notes 
SLIDE 1 

Have students select the Words and Symbols buttons to illustrate the 

relationship between two supplementary angles using words and 

symbols. Ask students to discuss with a partner why the sum of 180° is 

significant, and if supplementary angles must be adjacent in order to 

be supplementary. Some students may say that the definition does not 

require that they are adjacent. You may wish to have students draw and 

label other examples of supplementary angles that are not adjacent in 

order to demonstrate that the angles do not need to be adjacent to be 

supplementary. 

Example 3 Identify Supplementary Angles 

Objective 

Students will identify supplementary angle pairs. 

Questions for Mathematical Discourse 
SLIDE 2 

AL What is true about two supplementary angles? The sum of their 

angle measures is 180°. 

AL What is the measure of the given angle? 135° 

OL Explain why the equation 135 + x = 180 can be used to find x, the 

measure of the angle supplementary to the given angle. Sample 

answer: The sum of the measures of the given angle, 135 degrees, 

and the angle supplementary to this angle, x degrees, is 180 

degrees. 

OL In this case, does the value of x represent the measure of the angle 

you need to find? Explain. yes; Sample answer: x represents the 

measure of the supplementary angle 

BL Suppose two angles are supplementary. The measure of one 

angle is represented by the expression 110 + y. Write and 

simplify an expression that represents the measure of the angle 

supplementary to this angle. Sample answer: 180 – (110 + y), or 

70 – y 

Go Online 

• Find additional teaching notes and Teaching the Mathematical 

Practices. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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7.G.B.5 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Use Supplementary Angles to Find 

Missing Values 

Objective 

Students will understand how to use the properties of supplementary 

angles to find missing values. 

G o Online 

Have students watch the animation on Slide 1. The animation illustrates 

how to use supplementary angles to find missing values. 

Teaching Notes 
SLIDE 1 

Play the animation for the class. You may wish to pause the animation 

when the notation Identify supplementary angles first appears. Ask 

students to identify the two angles that are supplementary and explain 

why they are supplementary. 

Continue playing the animation. When the animation has finished, you 

may wish to ask students how they can find m ADB∠  and to explain their 

reasoning. Some students may say since the sum of the measures of 

two supplementary angles is 180, they can find m ADB∠  by using the 

expression 180° - 108°. Point out to students that this expression will 

give the measure of the angle, but not the value for x. They can solve the 

equation 4x = 72 to find the value of x. 

DIFFERENTIATE 

Reteaching Activity AL 

If any of your students are struggling with finding missing values  when 

complementary and supplementary angles are involved, have them 

create a flow chart or outline that walks through the steps needed 

to find the missing value. They should list all that they know about 

complementary and supplementary angles that will help them write 

and solve the equation. A sample outline is shown. 

1. Complementary angles 

a. Form a right angle shown by the right angle symbol. 

b. The measures of complementary angles add up to 90°. 

c. Write an equation: m∠1 + m∠2 = 90. 

d. Substitute what I know. 

e. Solve the equation. 

2. Supplementary angles 

a. Form a straight line. 

b. The measures of supplementary angles add up to 180°. 

c. Write an equation: m∠1 + m∠2 = 180. 

d. Substitute what I know. 

e. Solve the equation. 

If students created a poster or graphic organizer from Lesson 1 listing 

the properties and characteristics of vertical and adjacent angles, they 

can add information about complementary and supplementary angles 

to the poster. 

Interactive Presentation 

Learn, Use Supplementary Angles to Find Missing Values 

WATCH 

Students watch an animation that explains 

how to use supplementary angles to find 

a missing value. 
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2 EXPLORE AND DEVELOP 7.G.B.5 

Interactive Presentation 

Example 4, Use Supplementary Angles to Find Missing Values, Slide 2 of 5 

DRAG & DROP 

On Slide 2, students drag items to write 

the correct equation. 

TYPE 

On Slide 3, students determine the 

a solution to the equation. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 4 Use Supplementary Angles 
to Find Missing Values 

Objective 

Students will use the properties of supplementary angles to find missing 

values. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively, 6 Attend to Precision 

Enc ourage students to adhere to the precise definition of 

supplementary angles to represent the given information 

symbolically with a correct two-step equation. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL How do you know that these two angles are supplementary? 

Sample answer: They form a straight angle. So, the sum of their 

angle measures is 180°. 

OL A classmate wrote the equation 10x = 80. Explain the error that 

might have been made. Sample answer: The classmate may 

have thought the angles were congruent angles. The angles are 

supplementary, not necessarily congruent. 

OL What kind of equation is 80 + 10x = 180? Explain. Sample answer: 

It is a two-step equation, because the variable x is paired with two 

operations, multiplication and addition. 

BL A classmate reasoned that if 80 + 10x = 180, then 8 + x = 18, 

since each term can be divided by 10. Is this reasoning correct? 

Explain. yes; Sample answer: Dividing each term by 10 is an 

application of the Division Property of Equality. 

SLIDE 3 

AL Describe how to solve the equation. Subtract 80 from each side. 

Then divide each side by 10. 

OL If the value of x is 10, does this mean that one of the angles in the 

diagram has a measure of 10°? Explain. no; Sample answer: One 

angle is known, with an angle measure of 80°. The other angle is 

labeled 10 .x  Replace x with 10 in this expression. Since 10(10) = 

100, the other angle has a measure of 100°. 

BL Explain how to solve the equation by using the Distributive 

Property. Sample answer: Write the equation as 10(x + 8) = 180. 

Divide each side by 10 to obtain the equation x + 8 = 18. Then 

subtract 8 from each side. So , x = 10. 

Go Online 

• Find additional teaching notes, Teaching the Mathematical Practices, 

and the Talk About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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7.G.B.5 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Engineering 

Objective 

Students will come up with their own strategy to solve an application 

problem involving the engineering of a space shuttle scaffold. 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them, 

4 M odel with Mathematics Students will be presented with 

a task. They will first seek to understand the task, and then 

determine possible entry points to solving it. As students come up 

with their own strategies, they may propose mathematical models 

to aid them. As they work to solve the problem, encourage them 

to evaluate their model and/or progress, and change directions, 

if necessary. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others As students respond to the Write About It! prompt, 

have them make sure their argument uses correct mathematical 

reasoning. If you choose to have them share their responses with 

others, encourage the listeners to ask clarifying questions to verify 

that the reasoning is correct. 

MPMP

Recommended Use 

Have students work in pairs or small groups. You may wish to present the 

task, or have a volunteer read it aloud. Then allow students time to mak e 

sure they understand the task, think of possible strategies, and work to 

solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them 

on a particular strategy, encourage them to use their own strategies to 

solve the problem and to evaluate their progress along the way. They 

may or may not find that they need to change direction or try out several 

strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustration, or disengagement, intervene to encourage 

them to think of alternate approaches to the problem. Some sample 

questions are shown. 

• What is the relationship between the 35° angle and the x° angle? 

• How do you find 7% of a number? 

• Once you find 7% of the angle measure, is that the measure of the new 

angle? 

Write About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

Interactive Presentation 

Apply, Engineering 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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3 REFLECT AND PRACTICE 7.G.B.5 

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Foldables 

Have students update their Foldables based on what they learned in 

this lesson. For this lesson, students can record information about pairs 

of angles. You may wish to have students share their Foldables with 

a partner to compare the information they recorded, discussing and 

resolving any differences. 

Essential Question Follow-Up 

How does geometry help to describe objects? 

In this lesson, students learned how to classify complementary and 

supplementary angles. Encourage them to discuss with a partner 

how they can use this terminology to describe real-world objects. For 

e xample, they may describe some of the angles that form the truss of a 

bridge as complementary and/or supplementary. 

Exit Ticket 

Refer to the Exit Ticket slide. Locate a straight angle on the truss of the 

bridge that is formed by two angles. Suppose the measure of one of the 

angles is 45°. What is the measure of the other angle? Write a mathematical 

argument that can be used to defend your solution. 135°; Sample answer: If 

the two angles form a straight angle, then they are supplementary. The sum 

of the measures of two supplementary angles is 180°. 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, 

THEN assign: 

• Practice, Exercises 13, 15–18 

• Extension: Solve Complementary and Supplementary 

Angle Problems 

• Angle Relationships 

BL 

IF students score 66–89% on the Checks, 

THEN assign: 

• Practice, Exercises Exercises 1–12, 14, 16 

• Extension: Solve Complementary and Supplementary 

Angle Problems 

• Personal Tutor 

• Extra Examples 1–4 

• Classifying and Measuring Angles 

OL 

IF students score 65% or below on the Checks, 

THEN assign: 

• Take Another Look 

• Classifying and Measuring Angles 

AL 
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7.G.B.5 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive Student 

Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Assignments 

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T opic Exercises 

1 identify the complement of angles 1–3 

1 identify supplementary angles 4–6 

1 use complementary and supplementary angles to find

missing values 

7–12 

3 solve application problems involving complementary

and supplementary angles 

13, 14 

3 higher-order and critical thinking skills 15–18 

Common Misconception 

In diagrams, students may assume that angles are the same measure if 

they appear to be. For e xample, in Exercise 9, students may incorrectly 

assume that both angles are 43 degrees because they look the same. 

Encourage them to use properties of pairs of angles when determining 

missing measures. 
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3 REFLECT AND PRACTICE 7.G.B.5 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them In 

E xercise 16, students use multiple steps to find missing angle 

measures by writing and solving an equation. 

3 Construct Viable Arguments and Critique the Reasoning of 

Others In Exercise 17, students explain if a pair of complementary 

angles can also be adjacent angles and support their reasoning 

with a drawing. 

MPMP

Collaborative Practice 

Have students work in pairs or small groups to complete the following 

e xercises. 

Interview a student. 

Use with Exercise 13 Have pairs of students interview each other as 

they complete this application problem. Students take turns being the 

interviewer and interviewee for each problem. Interview questions 

should include asking the interviewee to think aloud through their 

solution process. An example of a good interview question for Exercise 13 

might be, “How would you describe the pair of angles that measure 

150 degrees and x degrees in the diagram?” 

Solve the problem another way. 

Use with Exercise 18 Have students work in groups of 3–4. After 

completing Exercise 18, have one student from each group rotate to form 

a different group of students. Each student should share the solution 

method they previously used to solve the problem. Have students 

compare and contrast the different methods for solving the problem, and 

determine if each method is a viable solution. If the solutions were the 

same, have them brainstorm another way to solve the problem. Have one 

group present two viable solution methods to the class, and explain why 

each method is a correct method. 
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Lesson 11-3 

Angle Relationships and Parallel Lines 
8.G.A.5 

LESSON GOAL 

Students will examine relationships of angles formed by parallel 

lines cut by a transversal. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Parallel Lines and Transversals 

Learn: Lines, Angles, and Transversals 

Example 1: Classify Angle Pairs 

Example 2: Classify Angle Pairs 

Learn: Find Missing Angle Measures 

Example 3: Find Missing Angle Measures 

Example 4: Find Missing Angle Measures 

Apply: Construction 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress of the Checks after each example 

to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Take Another Look ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 65 of the Language Development 

Handbook to help your students build 

mathematical language related to angle 

relationships and parallel lines. 

ELL You can use the tips and suggestions on 

page T65 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 1 day 
45 min 2 days 

Focus 
Domain: Geometry 

Major Cluster(s): In this lesson, students address the major cluster 

8. G.A by examining relationships of angles formed by parallel lines cut by 

a transversal. 

Standards for Mathematical Content: 8. G.A.5 

Standards for Mathematical Practice: MP 1, MP2, MP3, MP4, MP5, 

MP6, MP7 

Coherence 

Vertical Alignment 

Previous 

Students identified supplementary and complementary angles and write and 

solve equations to find missing values. 

7. G.B.5 

Now

Students examine relationships of angles formed by parallel lines cut by 

a transversal. 

8.G.A.5 

Next 

Students will draw triangles freehand, with ruler and protractor, and with 

technology. 

7.G.A.2 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students draw on their 

knowledge of special angle pairs to develop understanding of angle 

pairs formed when two parallel lines are cut by a transversal. They 

come to understand how to identify the type of angle pair and their 

measures. 

Mathematical Background 

Go Online to find the mathematical background for the topics that 

are covered in this lesson. 
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1 LAUNCH 8.G.A.5

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Learn? 

Warm Up 

Prerequisite Skills 

The Warm-Up exercises address the following prerequisite skill for this 

lesson: 

• solving equations (Exercises 1–5) 

Answers

1. x = - 5

2. x = 1
1 _ 1 _ 

3. x =
2 

4. x = 108

5. 3

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about the gymnastics events involving 

parallel bars. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer read 

aloud How can I meet this standard? and How can I use these practices?, 

and connect these to the standard. 

What Vocabulary Will You Learn? 
Use the following questions to engage students and facilitate a class 

discussion. Additional questions are available online. 

Ask:

• What does the prefix ex- mean? How can you use this and your 

understanding of the term alternate to predict what alternate exterior 

angles might be? Sample answer: ex- means out of or not. Alternate 

exterior angles might be angles that are outside of a figure on opposite 

sides. 

• The term interior originates from the Latin term inter, meaning within. 

Predict what alternate interior angles might be. Sample answer: 

Alternate interior angles might be angles that are inside of a figure on 

opposite sides. 

• What does corresponding mean, in your own words? Sample answer: 

Corresponding means having the same characteristics as something 

else; similar in position. 

• How have you heard the term exterior used in everyday life? Sample 

answer: exterior door, exterior paint 
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2 EXPLORE AND DEVELOP 8.G.A.5 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Parallel Lines and T ransversals 

Objective 

Students will use Web Sketchpad to explore the relationships between 

angles created by parallel lines and transversals. 

Ideas for Use 

Recommended Use Pr esent the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the Talk 

About It! questions. Monitor student progress during the activity. Upon 

completion of the Explore activity, have student volunteers share their 

responses to the Inquiry Question. 

What if my students don’t have devices? You may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of Activity 

Students will be presented with a set of parallel lines crossed by a 

transversal. Throughout this activity , students will move the lines around 

to observe what happens to the angles. Students will use properties of 

vertical and supplementary angles to demonstrate various relationships 

between angles. 

Inquiry Question 

What are the angle relationships formed when a line intersects two 

parallel lines ? Sample answer: Eight angles are formed; four angles 

are congruent to each other and the other four angles are congruent 

to each other. There are four pairs of vertical angles and eight pairs of 

supplementary angles formed by the intersecting lines. 

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. Sample responses for the Talk About It! 

questions on Slide 2 are shown. 

Talk About It! 
SLIDE 2 

Mathematical Discourse 

Experiment with the sketch by dragging any or all of the points to 

different locations. Do your answers to the questions above change? 

Why or why not? no; Sample answer: The location of any of the points 

does not affect lines DE and GA appearing to be parallel, eight angles are 

formed around the intersections. Pairs of vertical angles are congruent 

and the angles that are in the same position in relation to the transversal 

and parallel lines appear to be congruent. 

(continued on next page) 

Interactive Presentation 

Explore, Slide 1 of 6 

Explore, Slide 2 of 6 

WEB SKETCHPAD 

Throughout the Explore, students use Web Sketchpad to explore 

the relationships between angles created by parallel lines and 

transversals. 
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2 EXPLORE AND DEVELOP 8.G.A.5 

Interactive Presentation 

Explore, Slide 5 of 6 

TYPE

On Slide 6, students respond to the Inquiry Question and view a 

a sample answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Parallel Lines and T ransversals 

(continued)

Teaching the Mathematical Practices 

3 Construct Viable Arguments S tudents should be able to justify 

their conclusions and make sense of their findings. 

5 Use Appropriate Tools Strategically Students will use Web 

Sketchpad to explore the relationships between angles created 

by parallel lines and transversals. 

7 Look for and Make Use of Structure Encourage students 

to use the sketch to examine the structure of the parallel lines 

and transversals in order to make predictions about the angle 

measures that are formed. 

MPMP

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. A sample response for the Talk About It! 

question on Slide 5 is shown. 

Talk About It! 
SLIDE 5 

Mathematical Discourse 

What must be true about the three lines in order for the relationships 

among the eight angles formed to have the relationship you discovered in 

this Explore? Sample answer: Two of the lines must be parallel and a third 

line must intersect both of the parallel lines. 
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8.G.A.5 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Lines, Angles, and T ransversals 

Objective 

Students will learn about perpendicular lines, parallel lines, and the 

angles formed when parallel lines are cut by a transversal. 

Teaching Notes 
SLIDE 1 

Students should be familiar with the concept of perpendicular lines from 

prior grades. Be sure students understand the notation used to indicate 

perpendicular lines and why this notation might visually help them 

remember the meaning of perpendicular lines. 

(continued on next page) 

DIFFERENTIATE 

Language Development Activity ELL 

If students are struggling with the vocabulary presented in the Learn, 

use the following activity. 

Supply students with a ruler and blank sheet of paper. Have students 

define a right angle, perpendicular lines, parallel lines, and a 

transversal. Then encourage students to draw a mathematical diagram 

and a real-world picture depicting each term. 

Interactive Presentation 

Learn, Lines, Angles, and Transversals, Slide 1 of 5 
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2 EXPLORE AND DEVELOP 8.G.A.5 

Interactive Presentation 

Learn, Lines, Angles, and Transversals, Slide 2 of 5 

CLICK

On Slide 2, students move through the 

slides to learn about the relationship 

between parallel lines and transversals. 

CLICK

On Slide 4, students select to view the 

interior and exterior angles in a diagram. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Lines, Angles, and T ransversals 

(continued) 

Teaching Notes 

SLIDE 2 

Students may be familiar with the concept of parallel lines from everyday 

life. Be sure they understand the notation used to indicate parallel lines. 

Prior to having them move through the slides in the interactive tool, ask 

them to study the diagram in order to determine which lines are parallel, 

and which line represents the transversal. Point out that the arrowheads 

are used to indicate parallel lines in diagrams. Ask them to explain why 

line r is the transversal. Students should be able to explain that line r 

intersects lines s and t. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively W hile discussing the 

Talk About It! question on Slide 3, encourage students to use 

the image in order to make sense of the relationship between 

the lines. 

MPMP

Talk About It! 
SLIDE 3 

Mathematical Discourse 

If the transversal is perpendicular to one of the parallel lines, what 

relationship does the transversal have to the other parallel line? Sample 

answer: If a transversal is perpendicular to one of the parallel lines, then 

it is also perpendicular to the other parallel line. 

Teaching Notes 
SLIDE 4 

Students will learn how to identify interior and exterior angles. You may 

wish to have student volunteers come up to the board to select each of 

the buttons. Have students predict before selecting the buttons which 

angles will be interior and which ones will be exterior, based on what 

they know about these terms in everyday use. 

(continued on next page) 
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8.G.A.5 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Lines, Angles, and T ransversals 

(continued)

Teaching Notes 
SLIDE 5 

Students will learn how to identify alternate interior angles, alternate 

exterior angles, and corresponding angles, and will learn that these 

angle pairs have the same measure when parallel lines are cut by a 

transversal. Be sure that students understand and can use the notation 

used to denote the measure of an angle. Prior to having students use the 

interactive tool to identify these types of angles on the diagram, have 

them make a conjecture as to which angles might be alternate interior 

and alternate exterior based on what these terms alternate, interior, and 

exterior mean in everyday use. 

DIFFERENTIATE 

Enrichment Activity BL 

To further students’ understanding of the angles formed when two 

lines are cut by a transversal, have students work with a partner 

to draw diagrams that satisfy each of the following conditions. Ask 

students to draw several different diagrams to satisfy each of the given 

conditions. If more than one diagram can be drawn, ask students if the 

number of angles that are formed is affected by how the diagram is 

drawn. 

• Condition A: Two parallel lines intersected by one transversal 

Sample answer: No matter how the diagram is drawn, eight angles 

are always formed. 

• Condition B: Two parallel lines intersected by two transversals, in 

which the two transversals are also parallel Sample answer: No 

matter how the diagram is drawn, sixteen angles are always formed. 

• Condition C: Two parallel lines intersected by two transversals, 

in which the two transversals are not parallel Sample answer: 

It depends on how the transversals intersect each other. Some 

students’ diagrams may show 14 angles or 20 angles that are 

formed. 

Interactive Presentation 

Learn, Lines, Angles, and Transversals, Slide 5 of 5 

CLICK 

On Slide 5, students select to view 

alternate interior, alternate exterior, and 

corresponding angles in a diagram. 
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2 EXPLORE AND DEVELOP 8.G.A.5 

Interactive Presentation 

Example 1, Classify Angle Pairs, Slide 2 of 4 

CLICK

On Slide 2, students determine the 

relationship between angles 1 and 7. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Classify Angle Pairs 

Objective 

Students will classify angle pairs created when parallel lines are cut by a 

transversal. 

Teaching the Mathematical Practices 

6 Attend to Precision Enc ourage students to use the proper 

terminology when referring to and classifying the angle pairs. 

7 Look For and Make Use of Structure While discussing the Talk 

About It! questions on Slide 3, encourage students to use the 

structure of the diagram illustrating the two parallel lines cut by 

a transversal, in order to generalize how many pairs of alternate 

exterior angles there will be. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL Why are ∠1 and ∠7 called exterior angles? Sample answer: These

two angles are on the outside of the two parallel lines. 

OL Why does the term alternate apply in this case? Sample answer:

The two angles are on opposite sides of the transversal. 

OL If a student labels the two angles as alternate interior angles, how

would you convince the student that this is incorrect? Sample 

answer: Since the angles are outside of the parallel lines, they are 

exterior angles. If the angles were alternate interior angles, then 

they would have to be inside the parallel lines. 

BL Study the figure. How do you think the two angles will compare,

in terms of their measures? Sample answer: In the figure, the two 

angles appear to be the same size. So, they appear to have the 

same measure. 

Go Online 

• Find additional teaching notes and the Talk About It! questions to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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8.G.A.5 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Classify Angle Pairs 

Objective 

Students will classify angle pairs created when parallel lines are cut by a 

transversal. 

Teaching the Mathematical Practices 

6 Attend to Precision Enc ourage students to use the proper 

terminology when referring to and classifying the angle pairs. 

7 Look For and Make Use of Structure While discussing the 

Talk About It! questions on Slide 3, encourage students to use 

the structure of the diagram illustrating the two parallel lines 

cut by a transversal, in order to generalize how many pairs of 

corresponding angles there will be. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What are the parallel lines and which line is the transversal? a and

b are the parallel lines and the line crossing these two lines is the 

transversal. 

OL Why do you know right away that these two angles cannot be

alternate interior or alternate exterior? Sample answer: The angles 

are not both interior, nor are they both exterior. Additionally, 

they are not on opposite sides of the transversal, so they are not 

alternate. 

BL A student claims that ∠2 and ∠8 are also corresponding angles

because they are on the same side of the transversal and both are 

outside of the parallel lines. Why is this student incorrect? Sample 

answer: Corresponding angles must be in the same position on the 

two lines in relation to the transversal. ∠2 sits “on top” of line a, 

while ∠8 sits “below” line b, so they are not in the same position. 

Go Online 

• Find additional teaching notes and the Talk About It! questions to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 2, Classify Angle Pairs, Slide 2 of 4 

CLICK

On Slide 2, students determine the 

relationship between angles 2 and 6. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 8.G.A.5 

Interactive Presentation 

Learn, Find Missing Angle Measures, Slide 1 of 3 

WATCH

On Slide 1, students watch the video to learn 

how to find the measures of angles formed 

by a pair of parallel lines cut by a transversal. 

CLICK

On Slide 2, students move through 

the slides to find the measures of angles 

2, 3, and 4. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Find Missing Angle Measures 

Objective 

Students will understand that they can use angle relationships to find 

missing angle measures, when two parallel lines are cut by transversals. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively W hile discussing the 

Talk About It! question on Slide 3, encourage students to use 

reasoning and their knowledge of supplementary and vertical 

angle relationships to find the missing angle measures. 

6 Attend to Precision While discussing the Talk About It! 

question on Slide 3, students should use precise mathematical 

terminology in their explanations. 

MPMP

Go Online to have students watch the video on Slide 1. The video 

illustrates the angle relationships formed when two parallel lines are cut 

by a transversal. 

Teaching Notes 
SLIDE 1 

You may wish to pause the video after the first diagram is shown. Have 

students draw their own diagram that illustrates two parallel lines cut 

by a transversal. Have them label the angles 1 through 8, and create a 

similar table to record the angle measures. Have them use a protractor 

to measure each angle and record its measure. When completed, ask 

them to describe what they notice about the angle measures. If they 

measured accurately, students should note that four of the angles are 

congruent, and the remaining four angles are also congruent. Have them 

describe what they notice about pairs of vertical angles, corresponding 

angles, alternate interior angles, and alternate exterior angles. Replay 

the video and have students compare what they noticed about the angle 

relationships with what is shown in the video. 

SLIDE 2 

You may wish to have students work with a partner to come up with 

possible strategies they can use to find the measures of angles 2, 3, and 

4, prior to progressing through the interactive tool. Have students share 

their strategies with the class. Be sure that each pair can justify their 

reasoning using correct mathematical vocabulary. 

Talk About It! 
SLIDE 3 

Mathematical Discourse 

Once you know the measures of angles 2, 3, and 4, how can you find 

the measures of angles 5, 6, 7, and 8? Sample answer: ∠1 and ∠5 

are corresponding angles, so they have equal measures; ∠4 and ∠6 

are alternate interior angles, so they have equal measures. I can use 

supplementary and vertical angle relationships to find m∠7 and m∠8. 
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8.G.A.5 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Find Missing Angle Measures 

Objective 

Students will find missing angle measures when two parallel lines are cut 

by a transversal. 

Questions for Mathematical Discourse 

SLIDE 2 

AL Why do you think we are finding m∠6 first? Sample answer: The 

measure of ∠2 is known and ∠6 is supplementary to ∠2. It is not 

clear yet how ∠3 relates to ∠2. 

AL What are supplementary angles? How can you use this 

information to find m∠6? Sample answer: Two angles are 

supplementary angles if the sum of their measures is 180 degrees. 

Subtract 105 from 180. 

OL Since m∠2 is given, what other angles in this diagram have 

measures equal to m∠2? Sample answer: ∠2 and ∠5 are vertical 

angles, so their measures are equal. ∠2 and ∠4 are corresponding 

angles, so their measures are equal. ∠2 and ∠7 are alternate 

interior angles, so their measures are equal. 

BL If the transversal on the bookshelf was repositioned so that the 

measure of ∠2 increased, what would happen to the measure of 

∠6? How do you know? Sample answer: The measure of ∠6

would decrease. This is because the sum of the angle measures is 

180 degrees, so if one increases, the other must decrease, since 

the sum must remain the same, 180 degrees. 

SLIDE 3 

AL What kind of angles are ∠3 and ∠6? What does this mean? 

alternate interior angles; They have the same measure. 

OL Now that you know m∠6, what other angles in this diagram 

have measures equal to m∠6? Sample answer: ∠1 and ∠6 are 

vertical angles, so their measures are equal. ∠6 and ∠8 are 

corresponding angles, so their measures are equal. 

BL Describe two reasons why you know that m∠1 = 75°. Sample 

answer: One reason is that ∠1 and ∠3 are corresponding angles, 

which have equal measures. The second reason is that ∠1 and ∠6 

are vertical angles, which have equal measures. 

Go Online 

• Find additional teaching notes, Teaching the Mathematical Practices, 

and the Talk About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 3, Find Missing Angle Measures, Slide 3 of 5 

CLICK 

On Slide 3, students move through the 

steps to find the measure of angle 3. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 8.G.A.5 

Interactive Presentation 

Example 4, Find Missing Angle Measures, Slide 3 of 5 

CLICK 

On Slide 3, students move through the 

steps to find the measure of angle 7. 

TYPE 

On Slide 3, students determine the correct 

measure of angle 7. a 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 4 Find Missing Angle Measures 

Objective 

Students will find missing angle measures when two parallel lines are cut 

by more than one transversal. 

Questions for Mathematical Discourse 

SLIDE 2 

AL Identify the two parallel lines in the diagram. Lines m and n are 

parallel. 

AL Use the structure of the diagram to identify an angle that has a 

special relationship with ∠1. Describe that relationship. Sample 

answer: ∠1 and ∠6 are alternate exterior angles, so their 

measures are equal. 

OL Why might it be more efficient to try to find m∠6 as opposed to 

angles that are near ∠1? Sample answer: ∠6 is near ∠7, which is 

the angle measure we need to find. 

OL What other angles in the diagram have measures equal to m∠1? 

Sample answer: ∠1 and ∠9 are vertical angles, so m∠9 = 40 ̊; 

∠1 and ∠3 are corresponding so m∠3 = 40 ̊.

BL A classmate claims that ∠1 and ∠5 are also alternate exterior 

angles because they are outside of the parallel lines and on 

different sides of line q. Why is this incorrect? Sample answer: ∠5 

is not formed by a transversal and one of the parallel lines. 

SLIDE 3 

AL Now that you know m∠6, what are some angles that are near ∠6 

of which you know the measure? Sample answer: ∠8 is near ∠6 

and the right angle symbol indicates that m∠8 = 90 ̊. 

AL What kind of relationship is formed by ∠6, ∠7, and ∠8? Sample 

answer: They form a straight line. 

OL Knowing m∠6 and m∠8, why is this enough information to find 

m∠7? Sample answer: The three angles form a straight line, so the 

sum of their measures is 180°. Knowing two of the three is enough 

to solve for the third. 

BL How else could you have solved this problem? Sample answer: 

Since ∠1 and ∠3 are corresponding angles, they have the same 

measure. ∠3, ∠7, and ∠8 form a straight line, so the sum of 

their measures is 180°. I can subtract m∠3 and m∠8 from 180° 

to find m∠7. 

Go Online 

• Find additional teaching notes, Teaching the Mathematical Practices, 

and the Talk About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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8.G.A.5 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Construction 

Objective 

Students will come up with their own strategy to solve an application 

problem involving angles found in bridge construction. 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them, 

4 M odel with Mathematics Students will be presented with 

a task. They will first seek to understand the task, and then 

determine possible entry points to solving it. As students come up 

with their own strategies, they may propose mathematical models 

to aid them. As they work to solve the problem, encourage them 

to evaluate their model and/or progress, and change directions, if 

necessary. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others As students respond to the Write About It! prompt, 

have them make sure their argument uses correct mathematical 

reasoning. If you choose to have them share their responses with 

others, encourage the listeners to ask clarifying questions to 

verify that the reasoning is correct. 

MPMP

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

the task, or have a volunteer read it aloud. Then allow students the time 

to mak e sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them on a 

particular strategy, encourage them to use their own strategies to solve the 

problem and to evaluate their progress along the way. They may or may 

not find that they need to change direction or try out several strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustration, or disengagement, intervene to encourage 

them to think of alternate approaches to the problem. Some sample 

questions are shown. 

• What do you know about corresponding angles? 

• What is the relationship between angles 2 and 3? 

Write About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

Interactive Presentation 

Apply, Construction 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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3 REFLECT AND PRACTICE 8.G.A.5

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Exit Ticket 

Refer to the Exit Ticket slide. What is the measure of the other 

angle, labeled x, that the gymnast’s arms form with the bars? Write a 

mathematical argument that can be used to defend your solution. 117°; 

Sample answer: x° + 63° = 180°, so m x∠  = 180° - 63° or 117°. 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, 

THEN assign: 

• Practice, Exercises 5, 7, 9, 11–14 

• Angle Relationships, Parallel Lines 

BL 

IF students score 66–89% on the Checks, 

THEN assign: 

• Practice, Exercises 1–6, 9, 13 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1–4 

• Classifying and Measuring Angles 

OL 

IF students score 65% or below on the Checks, 

THEN assign: 

• Remediation: Review Resources 

• Take Another Look 

• Classifying and Measuring Angles 

AL 
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8.G.A.5

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive Student 

Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Assignments 

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T opic Exercises 

1 classify angle pairs created when parallel lines are cut

by a transversal 

1–4 

2 find missing angle measures when two parallel lines

are cut by a transversal 

5 

1 find missing angle measures when two parallel lines

are cut by more than one transversal 

6 

2 extend concepts learned in class to apply them in new

contexts 

7, 8 

3 solve application problems that involve finding

missing angle measures formed by parallel lines and 

transversals 

9, 10 

3 higher-order and critical thinking skills 11–14 

Common Misconception 

Students may apply the congruence properties of alternate interior , 

alternate exterior, and corresponding angles introduced in this lesson 

to nonparallel lines. Remind students that these angle properties are only 

true for parallel lines. For deeper understanding, have students 

draw two nonparallel lines crossed by a transversal and examine the 

measures of the alternate interior and alternate exterior angles formed 

by the three lines. 
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3 REFLECT AND PRACTICE 8.G.A.5 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively In E xercise 11, students 

will describe the relationship between interior angles on the same 

side of a transversal. Encourage students to use reasoning to 

explain the relationship between the described angles. 

3 Construct Viable Arguments and Critique the Reasoning of 

Others In Exercise 14, students will identify the mistake and 

correct it. Encourage students to explain where the mistake was 

made and how to correct it. 

MPMP

Collaborative Practice 

Have students work in pairs or small groups to complete the following 

e xercises. 

Explore the truth of statements created by others. 

Use with Exercises 9–10 Have students work in pairs. After completing 

the application problems, have students write two true statements and 

one false statement about each situation. An example of a true statement 

for Exercise 10 might be, “The measure of ∠2 is 60°.” An example of 

a false statement might be, “The measure of ∠4 is 60°.” Have them 

trade statements with another pair or group. Each pair identifies which 

statements are true and which are false. Have them discuss and resolve 

any differences. 

Create your own higher-order thinking problem. 

Use with Exercises 11–14 After completing the higher-order thinking 

problems, have students write their own higher-order thinking problem 

that involves the concepts from this lesson. Have them trade their 

problems with a partner and solve them. Then have them check each 

other’s work, and discuss and resolve any differences. 
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Lesson 11-4 

Triangles 
7.G.A.2 

LESSON GOAL 

Students will draw triangles with and without tools. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Create Triangles 

Learn: Classify Triangles 

Learn: Draw Triangles Freehand 

Example 1: Draw Triangles Freehand 

Learn: Draw Triangles Using Tools 

Example 2: Draw Triangles Using Tools 

Example 3: Draw Triangles Using Tools 

Learn: Draw Triangles with Technology 

Example 4: Draw Triangles with Technology 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress of the Checks after each example 

to differentiate instruction. 

Resources AL OL BL 

Take Another Look ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 66 of the Language Development 

Handbook to help your students build 

mathematical language related to classifying and 

drawing triangles given certain conditions. 

ELL You can use the tips and suggestions on 

page T66 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 1 day 
45 min 2 days 

Focus 
Domain: Geometry 

Additional Cluster(s): In this lesson, students address additional cluster 

7. G.A by drawing triangles with and without tools. 

Standards for Mathematical Content: 7. G.A.2 

Standards for Mathematical Practice: MP 2, MP3, MP5, MP6 

Coherence 

Vertical Alignment 

Previous

Students examined relationships of angles formed by parallel lines cut by a 

transversal. 

8.G.A.5 

Now

Students draw triangles freehand, with ruler and protractor, and with 

technology. 

7.G.A.2 

Next

Students will examine relationships among the angles in a triangle. 

8.G.A.5 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students draw on their 

knowledge of angles to develop an understanding of classifying and 

drawing triangles. They will use this understanding to build fluency in 

drawing triangles freehand, with tools, and with technology. 

Mathematical Background 
A triangle is a figure formed by three line segments that intersect only 

at their endpoints. The points where the segments intersect are called 

vertices. Triangles can be classified by their angles and their sides. 

Triangles can be drawn without tools, given angle and side length 

descriptions. They also can be drawn precisely if you use tools like a 

ruler, a protractor, or technology. 
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1 LAUNCH 7.G.A.2 

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Learn? 

Warm Up 

Prerequisite Skills 

The Warm-Up exercises address the following prerequisite skill for this 

lesson: 

• drawing line segments and angles (Exercises 1–5) 

Answers 

1–5. See students ’ responses. 

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about the use of triangular sails on 

sailboats. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer read 

aloud How can I meet this standard? and How can I use these practices?, 

and connect these to the standards. 

What Vocabulary Will You Learn? 
Use the following questions to engage students and facilitate class 

discussion. Additional questions are available online. 

Ask: 

• Use your understanding of acute angles to make a conjecture about 

what might be true about an acute triangle. Sample answer: An acute 

triangle may have angles that measure less than 90°. 

• What does the prefix equi- mean? What does the term lateral mean? 

Using these meanings, what do you think the term equilateral means? 

Sample answer: The prefix equi- means equal and the term lateral 

means side. Equilateral means having equal sides. 

• The term isosceles comes from the prefix iso- meaning equal and 

skelos meaning leg. Make a conjecture about what might be true about 

an isosceles triangle. Sample answer: Two of the sides of an isosceles 

triangle have equal length. 

I n
 g

 r a m
 P

 u
 b

 l i s h
 i n

 g
 / a g

 e F
 o

 t o
 s t o

 c k

711b Module 11 • Geometric Figures 

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page1020.xhtml


2 EXPLORE AND DEVELOP 7.G.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Create T riangles 

Objective 

Students will use Web Sketchpad to explore the relationships among the 

side lengths or angle measures in a triangle. 

Ideas for Use 

Recommended Use Pr esent the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the Talk 

About It! questions. Monitor student progress during the activity. Upon 

completion of the Explore activity, have student volunteers share their 

responses to the Inquiry Question. 

What if my students don’t have devices? You may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of Activity 

Students will be presented with demonstrations of how to use sketches 

to create triangles. Throughout this activity , students will use sketches 

to try to create triangles when given three side lengths or three angle 

measures. They will use the patterns they observe to make conjectures 

about when it is possible to create triangles with those conditions. 

Inquiry Question 

How do you know whether or not it is possible to create a triangle given 

any three side lengths or any three angle measures ? Sample answer: 

I know I can create a triangle given three side lengths if the third side 

length is less than the sum of the other two sides. I know I can create a 

triangle given three angle measures if the sum of the angle measures is 

exactly 180°. 

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. Sample responses for the Talk About It! 

questions on Slide 4 are shown. 

Talk About It! 
SLIDE 4 

Mathematical Discourse 

Compare your results with a classmate. What patterns among the side 

lengths do you observe with the triangles you created? What patterns do 

you observe when triangles could not be created? Sample answer: If the 

triangle is created, the sum of two side lengths is always greater than 

the length of the third side. If the third side is longer than the sum of the 

other two sides, it does not create a triangle. 

(continued on next page) 

Interactive Presentation 

Explore, Slide 1 of 11 

Explore, Slide 4 of 11 

WEB SKETCHPAD 

Throughout the Explore, students use Web Sketchpad to explore 

how to create triangles. 

CLICK 

On Slides 2 and 3, students select from a drop-down menu the 

number of unique triangles they were able to make. 

TYPE 

On Slide 5, students make a conjecture about the relationship 

a among the three side lengths of a triangle. 
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2 EXPLORE AND DEVELOP 7.G.A.2 

Interactive Presentation 

Explore, Slide 8 of 11 

TYPE

On Slide 6, students explain if they can form a triangle using the 

a side lengths 7, 8, and 18 units. 

CLICK

On Slides 7 and 8, students select from a drop-down menu the 

number of unique triangles they were able to make. 

TYPE

On Slide 11, students respond to the Inquiry Question and view a 

sample answer. a

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Create T riangles (continued) 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively Enc ourage students to 

make sense of the measures they are given in order to determine 

whether triangles can be created from these measures. 

5 Use Appropriate Tools Strategically Students will use Web 

Sketchpad to explore the relationships among possible side 

lengths and angle measures and whether or not triangles can be 

created from these measures. 

MPMP

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. Sample responses for the Talk About It! 

questions on Slide 9 are shown. 

Talk About It! 
SLIDE 9 

Mathematical Discourse 

Compare your results with a classmate. What patterns among the angle 

measures do you observe with the triangles you created? What patterns 

do you observe when triangles could not be created? Sample answer: 

Triangles can only be created when the sum of the angle measures is 180°. 
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7.G.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Classify T riangles 

Objective 

Students will understand how to classify triangles by angle measures and 

by side lengths. 

Teaching the Mathematical Practices 

3 Construct Viable Arguments and Critique the Reasoning of 

Ot hers As students discuss the Talk About It! question on Slide 3, 

recommend that they use the definitions of the types of triangles 

in constructing their explanation. Students should be able to 

construct a plausible argument for why it is not possible to have 

these two types of triangles. 

MPMP

Go Online to find additional teaching notes. 

Talk About It! 
SLIDE 3 

Mathematical Discourse 

Explain to a classmate why right equilateral and obtuse equilateral 

triangles are not possible. Sample answer: An equilateral triangle must 

have three angles with the same measure. The only way for all three 

angles to have the same measure is for them to be acute. There cannot 

be three right angles or three obtuse angles in a triangle. 

DIFFERENTIATE 

Language Development Activity ELL 

If students are struggling with the different classifications of triangles, 

have them work with a partner to complete the following activity. 

Each student should write the words isosceles, scalene, equilateral, 

acute, obtuse, and right on separate notecards and separate the 

cards into two piles: classified by side and classified by angle. The first 

student chooses a card from each pile. Both students draw the triangle 

described by the cards, share their drawings with their partners, 

and discuss any differences. If the triangle cannot be drawn (i.e. an 

obtuse equilateral triangle) each student should explain why. Students 

continue choosing cards and drawing triangles until the piles are 

empty. 

Interactive Presentation 

Learn, Classify Triangles, Slide 2 of 3 

CLICK 

On Slide 2, students select triangles to see 

examples of the classifications by sides 

and angles. 
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2 EXPLORE AND DEVELOP 7.G.A.2 

Interactive Presentation 

Example 1, Draw Triangles Freehand, Slide 3 of 7 

WATCH 

In the Learn, students watch 

a video that demonstrates how to 

draw a triangle without tools. 

DRAG & DROP 

On Slide 4 of Example 1, students 

drag names to classify the triangle. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Draw T riangles Freehand 

Objective 

Students will understand how to draw triangles without tools. 

Go Online 

• Find additional teaching notes. 

• Have students watch the video on Slide 1. The video illustrates how to 

draw a triangle freehand. 

Example 1 Draw T riangles Freehand 

Objective 

Students will draw triangles without tools, classify the triangles by their 

sides and angles, and determine if the triangles are unique. 

Teaching the Mathematical Practices 

6 Attend to Precision Enc ourage students to adhere to the 

correct mathematical terminology when classifying the triangle 

that they drew and to clearly explain why more than one triangle 

can be drawn with these conditions. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What are the two criteria the triangle needs to have? It needs to 

have one obtuse angle and no congruent sides. 

AL How can you draw an obtuse angle? Sample answer: Draw an 

angle that appears to be greater than 90°, but less than 180°. 

OL If a triangle has one obtuse angle, what types of angles are the 

other two angles? Explain. acute angles; Sample answer: The 

sum of the angles in a triangle is 180°. If there is one angle that 

measures greater than 90°, then the other two need to each 

measure less than 90°. 

BL Would it be possible to draw a triangle with one angle measuring 

180°? Explain. no; Sample answer: Because the sum of the angle 

measures in a triangles is 180°, one angle cannot measure 180°. 

This would require the other two angles to each measure 0°. It is 

not possible to draw a triangle with these conditions. 

(continued on next page) 
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7.G.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Draw T riangles Freehand 

(continued)

Questions for Mathematical Discourse 

SLIDE 3 

AL How can you make sure the triangle you draw has no congruent 

sides? Sample answer: Make sure all three side lengths appear to 

be different. 

OL Can you draw other triangles that meet these same conditions of 

having one obtuse triangle and no congruent sides? If so, draw 

some examples. yes; See students' drawings. 

OL What are some of the differences between the various triangles 

you drew? Sample answer: The measure of the obtuse angle can 

vary greatly. Some examples of its measurement can be 91°, 100°, 

125°, 152°, and 179°. 

BL Is it possible to draw a triangle with two obtuse angles? Explain. 

no; Sample answer: There can only be one obtuse angle in a 

triangle. If there were two obtuse angles, for example 91° and 92°, 

the sum of the angle measures would already exceed the sum of 

the angle measures of a triangle, 180°, without even considering 

the third angle measure. 

SLIDE 4 

AL What are the two ways to classify a triangle? by its angle measures 

and by its side lengths 

OL Which classification term indicates the triangle has no congruent 

sides? scalene 

OL A classmate stated the triangle was both obtuse and acute 

because it has one obtuse angle and two acute angles. Is this 

reasoning correct? Explain. no; Sample answer: An acute triangle 

must have all three angles be acute. Every obtuse triangle will have 

one obtuse angle and two acute angles, so the only way to classify 

it by angle measures is as an obtuse triangle. 

BL Can an obtuse triangle also be isosceles? Explain. yes; Sample 

answer: Draw the two sides that form the obtuse angle so that they 

have the same length. 

Go Online 

• Find additional teaching notes, Teaching the Mathematical Practices, 

discussion questions, and the Talk About It! question to promote 

mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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2 EXPLORE AND DEVELOP 7.G.A.2 

Interactive Presentation 

Learn, Draw Triangles Using Tools, Slide 1 of 2 

WATCH 

On Slide 1, students watch a video that 

demonstrates how to draw a triangles 

with tools. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Draw T riangles Using Tools 

Objective 

Students will understand how to draw triangles using a ruler and 

protractor . 

Teaching the Mathematical Practices 

5 Use Appropriate Tools Strategically A s students discuss the 

Talk About It! question on Slide 2, encourage them to recognize 

how using these tools can help draw triangles with greater 

precision of measurements. 

MPMP

Go Online 

Have students watch the video on Slide 1. The video illustrates how to 

draw a triangle using a ruler and protractor. 

Teaching Notes 
SLIDE 1 

Play the video for the class. You may wish to have students draw the 

figures at their desks during the video. Pause the video after each step 

to allow students to complete that step. Ask students to compare the 

triangles they drew with the ones in the video. 

You may wish to ask students if there is a different triangle they can draw 

for each example. Some students may say they can draw a different 

triangle with a 90° angle and a 5 centimeter side since the second side 

can be any length, but they cannot draw a different triangle for the 

second example. Point out that in the example, the 120° angle was drawn 

between the two given sides. Encourage them to experiment with the 

placement of the angle to see if they can draw a different triangle. 

Talk About It! 
SLIDE 2 

Mathematical Discourse 

How do tools help you draw a triangle with greater precision? Sample 

answer: A ruler and protractor allow me to draw triangles with precise 

side lengths and angle measures. 

DIFFERENTIATE 

Enrichment Activity BL 

To challenge students’ understanding of using tools to draw triangles, 

have students solve the following problem. 

A triangle has sides of lengths 6 cm and 8 cm connected by an obtuse 

angle. What are the possible values for the length of the third side, x? 

Explain. 10 cm < x < 14 cm; Sample answer: If the sides of 6 cm and 

8 cm were connected by a right angle, the third side would be 10 cm 

(using a ruler to measure). Because the angle is greater than 90°, 

x > 10 cm. As the obtuse angle gets closer to 180°, the length of the 

third side gets closer to 14 cm, but it can never be equal to 14 cm. This 

means that 10 cm < x < 14 cm. 
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7.G.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Draw T riangles Using Tools 

Objective 

Students will draw triangles (given three angles) using a ruler and 

protractor . 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively A s students discuss 

the Talk About It! question on Slide 6, encourage them to use 

their understanding of the sum of the angle measures of a triangle 

to explain their reasoning, and to use reasoning to explain why a 

different triangle can be drawn to meet these conditions. 

5 Use Appropriate Tools Strategically Encourage students to 

use a ruler and protractor to try to draw a triangle with the given 

conditions. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What are some sample side lengths you can use to draw the first

line segment? Sample answers: 3 in., 5.25 in., 4 cm 

OL Can the first line segment you draw have any length? Explain. yes;

Sample answer: No side lengths are given in the conditions, so the 

segment can be any length. 

BL Why do you think it may be helpful to label the endpoints? Sample

answer: I will need to draw the angles next. It will be helpful to 

name the angles as I refer to them. 

SLIDE 3 

AL What angle measurements were given as the criteria for this

triangle? 45°, 60°, and 75° 

OL Does it matter which angle you draw first? Explain. no; Sample

answer: As long as I eventually draw all three angles, it does not 

matter which one I draw first. 

BL In this example, the 45° angle is drawn to represent angle A. Can

the angle be drawn to represent angle B instead? Yes, the triangle 

will have the same conditions. 

Go Online 

• Find additional teaching notes, discussion questions, and the Talk 

About It! questions to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 
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Example 2, Draw Triangles Using Tools, Slide 5 of 7 

CLICK

On Slide 5, students select from a drop- 

down menu if a triangle is possible or not 

possible with given angle measures. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 7.G.A.2 

Interactive Presentation 

Example 3, Draw Triangles Using Tools, Slide 3 of 7 

CLICK

On Slide 5, students select from a 

drop-down menu if a triangle with given 

angle measures is possible or not possible. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Draw T riangles Using Tools 

Objective 

Students will draw triangles (given two angles and the length of the 

included side) using a ruler and protractor . 

Teaching the Mathematical Practices 

5 Use Appropriate Tools Strategically Enc ourage students to 

use the indicated tools, ruler and protractor, to try to draw a 

triangle with the given conditions. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What criteria does this proposed triangle need to meet? It must

have a 63° angle, a 127° angle, and a side of 4 inches between the 

two angles. 

OL Why do you think it will be more helpful to draw the line segment

first? Sample answer: The line segment is between the two angles. 

If I draw it first, then I can draw the two angles on either endpoint. 

BL Would drawing a line segment of a different length possibly change

the outcome of whether or not you could draw the triangle? Explain 

your reasoning. yes; Sample answer: The distance between the 

two endpoints would change. Because the angles will be formed 

from those endpoints, I may or may not be able to connect the 

other two line segments to form a triangle. 

SLIDE 3 

AL In this example, we chose to draw the 63° angle first. Can you draw

the 127° angle first instead? Explain? yes; Sample answer: As long 

as both angles are eventually drawn, it does not matter which one 

is drawn first. 

OL In this example, we chose to draw the 63° angle from endpoint A.

Can you draw this angle from endpoint B instead? Explain. yes; 

Sample answer: As long as both angles are eventually drawn, it 

doesn't matter from which endpoint they are drawn. 

BL Based on the drawing from Step 2, predict the outcome after

drawing the 127° angle. Explain. Sample answer: It will not be 

possible to form the triangle because the line segments will not 

intersect. 

Go Online 

• Find additional teaching notes, Teaching the Mathematical Practices, 

discussion questions, and the Talk About It! question to promote 

mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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7.G.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Draw T riangles with Technology 

Objective 

Students will understand how to draw triangles using technology. 

Teaching the Mathematical Practices 

6 Attend to Precision A s students discuss the Talk About It! 

question on Slide 2, encourage them to communicate precisely 

about how they can determine the number of possible triangles 

that can be drawn. 

MPMP

Teaching Notes 
SLIDE 1 

Before students select the Animation button on the software, you may 

wish to ask them if they think another triangle can be drawn with the 

three angle measures. Students familiar with scale factors may say that 

the angle measures can remain the same but the side lengths can change 

by the same scale factor. 

Students can also select a point and move it on Web Sketchpad without 

changing the angle measures. You may wish to give them side lengths 

and ask them to create different triangles. 

Talk About It! 
SLIDE 2 

Mathematical Discourse 

Without using technology, is there another way to determine how many 

triangles can be drawn? Sample answer: When only angle measures are 

given, the triangle can be created using different side lengths. Therefore, 

more than one triangle can be created. Interactive Presentation 

Learn, Draw Triangles with Technology, Slide 1 of 2 

WEB SKETCHPAD 

On Slide 1, students use Web Sketchpad to 

create a triangle given angles. 

CLICK 

On Slide 1, students select from a drop- 

down menu to indicate if the conditions 

determine a unique triangle. 
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2 EXPLORE AND DEVELOP 7.G.A.2 

Interactive Presentation 

Example 4, Draw Triangles with Technology, Slide 2 of 4 

WEB SKETCHPAD 

On Slide 2, students use Web Sketchpad 

to draw a triangle to satisfy the given 

conditions. 

CLICK 

On Slide 2, students select from a drop- 

down menu to indicate if the side lengths 

form a triangle. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 4 Draw T riangles with 

Technology 

Objective 

Students will draw triangles (given three sides) using technology. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively A s students discuss 

the Talk About It! question on Slide 3, encourage them to make 

sense of how side lengths and angle measures compare as they 

construct their response. 

5 Use Appropriate Tools Strategically Encourage students to 

use the indicated tool, Web Sketchpad, to try to draw a triangle 

with the given conditions. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What criteria does this proposed triangle need to meet? The 

triangle needs to have side lengths of 3 inches, 5 inches, and 

6 inches. 

OL What is the advantage of using technology to draw triangles? 

Sample answer: The triangles can be drawn with measurements 

that are very precise. 

BL Use the sketch to explore different side length measures that will 

also create a triangle. What side lengths did you discover will also 

create a triangle? Sample answer: 5 inches, 5 inches, and 6 inches 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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3 REFLECT AND PRACTICE 7.G.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Essential Question Follow-Up 

How does geometry help to describe objects? 

In this lesson, students learned how to classify and draw triangles. 

Encourage them to discuss with a partner how their understanding of 

triangle terminology can help them describe real-world objects. For 

e xample, they may describe a bannister for a staircase as a scalene right 

triangle. 

Exit Ticket 

Refer to the Exit Ticket slide. Suppose you need to buy a sail for 

your sailboat, and you are told your sail needs to have side lengths of 

7 feet and 24 feet, with a 90° angle between them. Do you have all the 

information you need to buy the correct size sail? Write a mathematical 

argument that can be used to you defend your solution. yes; Sample 

answer: If I draw the two side lengths with a right angle between them, 

there is only one unique triangle that can be formed with these criteria. 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive Student 

Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Assignments 

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK Topic Exercises 

2 draw triangles without tools, classify the triangle

by its sides and angles, and determine if it has the 

given characteristics 

1, 2 

2 draw triangles using a ruler and protractor 3–6 

2 draw triangles using technology 7 

2 extend concepts learned in class to apply them in

new contexts 

8 

3 solve application problems involving triangles 9, 10 

3 higher-order and critical thinking skills 11–14 

Common Misconception 

Students may or may not draw right triangles with the right angle on the 

left-hand side. If so , encourage them to check the measurements and 

their placements. 

Interactive Presentation 

Exit Ticket 
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3 REFLECT AND PRACTICE 7.G.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively In E xercise 11, use 

reasoning to explain why a triangle with given characteristics is 

not possible. 

3 Construct Viable Arguments and Critique the Reasoning of 

Others In Exercise 13, students explain why it is possible for a 

triangle to contain three acute angles. 

MPMP

Collaborative Practice 

Have students work in pairs or small groups to complete the following 

e xercise. 

Clearly and precisely explain. 

Use with Exercise 13 Have pairs of students prepare their explanations, 

making sure that their reasoning is clear and precise. Then call on one 

pair of students to explain their reasoning. Encourage students to come 

up with a variety of responses, such as drawing a diagram. 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, 

THEN assign: 

• Practice, Exercises 9, 11–14 

• Triangle Construction and Triangle Inequalities 

BL 

IF students score 66–89% on the Checks, 

THEN assign: 

• Practice, Exercises 1–8, 10, 12 

• Personal Tutor 

• Extra Examples 1–4 

• Classifying Triangles 

OL 

IF students score 65% or below on the Checks, 

THEN assign: 

• Take Another Look 

• Classifying Triangles 

AL 
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Lesson 11-5 

Angle Relationships and Triangles 
8.G.A.5 

LESSON GOAL 

Students will examine relationships among the angles in a triangle. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Learn: Triangles 

Explore: Angles of Triangles 

Learn: Angle Sum of Triangles 

Example 1: Find Missing Angle Measures 

Example 2: Use Ratios to Find Angle Measures 

Explore: Exterior Angles of Triangles 

Learn: Exterior Angles of Triangles 

Example 3: Find Exterior Angle Measures 

Example 4: Use Exterior Angles to Find Missing Angle Measures 

Apply: Geometry 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of the Checks to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Take Another Look ● 

Extension: Interior Angle Sum Using 

Triangles 
● ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 67 of the Language Development 

Handbook to help your students build 

mathematical language related to angle 

relationships and triangles. 

ELL You can use the tips and suggestions on 

page T67 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 1 day 
45 min 2 days 

Focus 
Domain: Geometry 

Major Cluster(s): In this lesson, students address the major cluster 

8. G.A by examining relationships of angles in a triangle. 

Standards for Mathematical Content: 8. G.A.5 

Standards for Mathematical Practice: MP 1, MP2, MP3, MP4, MP5, 

MP6, MP7 

Coherence 

Vertical Alignment 

Previous

Students drew triangles freehand, with ruler and protractor, and with 

technology . 

7.G.A.2 

Now

Students examine relationships among the angles in a triangle. 

8.G.A.5 

Next

Students will solve problems involving scale drawings. 

7.G.A.1 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students develop 

understanding of triangles by learning about the angle sum and 

exterior angles of triangles. They use their understanding to find 

missing angle measures of interior and exterior angles of triangles. 

Mathematical Background 
The sides of a triangle are called line segments and the points where the 

lines intersect are called vertices. The angles inside a triangle are referred 

to as interior angles. The sum of the measures of the interior angles of a 

triangle is 180 degrees. An exterior angle of a triangle is the angle formed 

by extending one of the sides past a vertex. As such, the exterior angle falls 

outside the triangle. The two interior angles opposite the exterior angle are 

called remote interior angles. The measure of an exterior angle is equal to 

the sum of the measures of its two remote interior angles. 

Lesson 11-5 • Angle Relationships and Triangles 721a

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page1033.xhtml


1 LAUNCH 8.G.A.5

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Learn? 

Warm Up 

Prerequisite Skills 

The Warm-Up exercises address the following prerequisite skills for this 

lesson: 

• understanding ratios (Exercises 1, 2, 5) 

• solving equations (Exercises 3–4) 

Answers

1. 32

2. 15
_ 5 _ 

3. x = -
4 

3 __ 
4. x = -

4 

5. 6

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about the use of triangles in the 

design of many structures. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer read 

aloud How can I meet this standard? and How can I use these practices?, 

and connect these to the standard. 

What Vocabulary Will You Learn? 
Use the following questions to engage students and facilitate a class 

discussion. Additional questions are available online. 

Ask:

• Consider the meaning of exterior. How can you identify exterior angles 

involving parallel lines cut by a transversal? Sample answer: Since the 

term exterior means outside of something, exterior angles lie on the 

outside of the two parallel lines. 

• Consider the meaning of interior. How can you identify interior angles 

involving parallel lines cut by a transversal? Sample answer: Since 

the term interior means inside of something, interior angles lie on the 

inside of, or between, the two parallel lines. 

• The word segment originates from a Latin word meaning to cut. 

What do you think a line segment might be? Sample answer: 

A portion of a line. 

• How have you heard the term remote used in your everyday life? What 

does it mean? Sample answer: remote control, work remotely; Remote 

can mean far away. 
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2 EXPLORE AND DEVELOP 8.G.A.5 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn T riangles 

Objective 

Students will understand the parts of a triangle (sides, vertices, and 

angles), and how to name them. 

Teaching Notes 

SLIDE 1 

Students will learn the definitions for line segment, triangle, vertex, and 

interior angles of triangles. In addition, students will learn how to name 

triangles using its vertices, and how to name line segments, or sides of 

triangles. Students have previously learned these terms, but may need a 

refresher. Be sure students understand that when naming an angle using 

three vertices, the middle letter must be the vertex of the angle. 

Have students use the interactive tool to see the given sides, vertices, 

and angles highlighted on the triangle. You may wish to ask a volunteer 

to come to the board and point to where they think the given side, vertex, 

or angle is based on its name. Then have them select to highlight the 

location and see if they were correct in their prediction. Ask students 

if there are any other ways to name the sides or angles. For example, 

the side with vertices X and Y can be named either X ¯ Y or Y ¯ X . To name 

angle X using three letters, you can write ∠YXZ or ∠ZXY. The vertex X 

must be in the middle. 

DIFFERENTIATE 

Reteaching Activity AL 

If any of your students are struggling with how to name sides of a 

triangle, have them work with a partner to complete the following 

activity. 

• Draw a triangle of any size. Circle the vertices and label them A, B, 

and C. 

• A side is formed between two vertices. How many ways are there to 

write two of the letters A, B, and C together? List them. There are six 

ways of writing two of the letters A, B, and C together; AB, BA, BC, 

CB, AC, and CA. 

• How many sides of a triangle are there? A triangle has three sides. 

• Why do you think there are three sides, but six ways to write pairs 

of the vertices? Sample answer: The vertices can be written in any 

order, because the side between vertices A and B can thought of as 

connecting vertices A and B, or B and A. 

• Why do you think we use a bar above the two vertices when naming 

the side of a triangle? Sample answer: The side of a triangle is not 

a line because it does not extend forever in either direction. Its 

endpoints are the vertices of the triangle. 

Interactive Presentation 

Learn, Triangles 

CLICK 

On Slide 1, students highlight 

the different sides, angles, and vertices 

of the triangle. 
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2 EXPLORE AND DEVELOP 8.G.A.5 

Interactive Presentation 

Explore, Slide 1 of 6 

Explore, Slide 2 of 6 

WEB SKETCHPAD 

Throughout the Explore, students use Web Sketchpad to explore 

the relationship among the angles in triangles. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Angles of T riangles 

Objective 

Students will use Web Sketchpad to explore the relationship among the 

angles in triangles. 

Ideas for Use 

Recommended Use Pr esent the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the 

Talk About It! questions. Monitor student progress during the activity. 

Upon completion of the Explore activity, have student volunteers share 

their responses to the Inquiry Question. 

What if my students don’t have devices? You may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of Activity 

Students will be presented with a triangle drawn using the sketch. 

S tudents will be able to move the vertices around and asked to observe 

what happens to the angle measures. Students will use their observations 

to make conjectures about the sum of the measures in a triangle. Finally, 

students will be guided through the informal proof that the sum of the 

measures of the angles is 180 degrees. 

Inquiry Question 

What is the relationship among the measures of a triangle? Sample 

answer: The sum of the measures of the angles of a triangle is 180°. 

Go Online to find additional teaching notes and sample answers 

for the T alk About It! questions. Sample responses for the Talk About It! 

questions on Slide 2 are shown. 

Talk About It! 
SLIDE 2 

Mathematical Discourse 

How do the measures of the interior angles change? How do they relate 

to one another? Sample answer: When one angle of the triangle is 

changed, the measures of the two other angles also change. The sum of 

the measures of the three angles is 180 degrees. 

(continued on next page) 
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2 EXPLORE AND DEVELOP 8.G.A.5 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Angles of T riangles (continued) 

Teaching the Mathematical Practices 

3 Construct Viable Arguments and Critique the Reasoning of 

Ot hers Encourage students to use what they discovered in the 

Explore activity to reason about the sum of the measures of a 

triangle before being guided through the informal proof. 

5 Use Appropriate Tools Strategically Students will use Web 

Sketchpad to explore how the measures of the interior angles of a 

triangle change as they drag the vertices to create new triangles. 

MPMP

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. Sample responses for the Talk About It! 

questions on Slide 4 are shown. 

Talk About It! 
SLIDE 4 

Mathematical Discourse 

Press the Rotate Triangles button. Drag point B and observe how 

the three triangles are related to each other and to the parallel line. 

What is true about the measures of ∠BAC and ∠ABC′? ∠ACB and 

∠A′BC? Explain. Sample answer: They are equal because they are

alternate interior angles. 

Interactive Presentation 

Explore, Slide 4 of 6 

TYPE

On Slide 6, students respond to the Inquiry Question and view a 

a sample answer. 
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2 EXPLORE AND DEVELOP 8.G.A.5 

Interactive Presentation 

Learn, Angle Sum of Triangles, Slide 1 of 2 

WATCH 

On Slide 1, students watch a video that 

explains the angle sum relationship of 

triangles. 

FLASHCARDS 

On Slide 2, students use Flashcards to 

view the angle sum relationship 

expressed in multiple representations. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Angle Sum of T riangles 

Objective 

Students will understand that the sum of the three interior angle 

measures of a triangle is 180 degrees. 

Go Online to have students watch the video on Slide 1. The video 

illustrates the sum of the measures of the angles in a triangle. 

Teaching Notes 

SLIDE 1 

You may wish to pause the video after the student has rearranged the 

three torn parts of the triangle to form a straight line. Ask students what 

they know about straight lines. Students should note that a straight line 

has an angle measure of 180 degrees. Thus, the sum of the three torn 

angles is also equal to 180 degrees. After students have watched the 

video, you may wish to have them recreate the activity by drawing a 

triangle on a piece of paper, cutting out the triangle, and then tearing 

off each angle. Have them rearrange the torn pieces so that they form a 

straight line to verify the sum of the angle measures is 180 degrees. 

(continued on next page) 
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8.G.A.5 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Angle Sum of T riangles (continued) 

Teaching Notes 

SLIDE 2 

Have students select the Words, Variables, and Model flashcards to 

connect the model of the angle sum of a triangle with an equation. 

Example 1 Find Missing Angle Measures 

Objective 

Students will find missing angle measures in triangles. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively Enc ourage students to 

represent the relationship among the angles shown in the flag 

with the correct equation. 

6 Attend to Precision Students should adhere to the angle sum 

formula of triangles to accurately calculate the value of x. Be sure 

students understand that while the value of x is 34 (no units), the 

measure of the angle is 34 degrees (with units). 

MPMP

Questions for Mathematical Discourse 
SLIDE 1 

AL What are the two known angle measures in the triangle? 

56° and 90° 

AL Study the triangle shown in the flag. How does the angle labeled x 

relate to the other two angles of the triangle? Sample answer: 

The measures of the angles x, 56°, and the right angle, have a 

sum of 180°. 

OL Explain why x + 56 + 90 = 180 models the situation. Sample 

answer: The sum of the three angle measures must be 180°. One 

angle is given as 56°. The other angle is a right angle, and so has a 

measure of 90°. 

OL How can you check your answer? Sample answer: Find the sum 

of the three angle measures. Since 34° + 56° + 90° = 180°, my 

answer is correct. 

BL Suppose the flag of Saint Kitts and Nevis was scaled to be twice 

the size of the flag you see here. How will the angle measures 

compare? Explain. Sample answer: The side lengths of the triangle, 

and flag, will be greater, but the angle measures will still be the 

same. 

Go Online 

• Find additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 1, Find Missing Angle Measures, Slide 1 of 2 

TYPE 

On Slide 1, students determine the value 

of x. a 

CLICK 

On Slide 1, students move through the 

steps to find the measure of the missing 

angle in the triangle. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 8.G.A.5 

Interactive Presentation 

Example, Use Ratios to Find Angle Measures, Slide 2 of 5 

FLASHCARDS 

On Slide 2, students use Flashcards to 

write the equation that models the ratio. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Use Ratios to Find Angle 
Measures 

Objective 

Students will find the angle measures in a triangle given the ratio 

between each of the angles. 

Questions for Mathematical Discourse 
SLIDE 2 

AL What does it mean for two quantities to be in a 1:4 ratio? Sample 

answer: It means that the second quantity is four times as great 

as the first quantity. 

AL What does it mean for three quantities to be in a 1:4:5 ratio? 

Sample answer: It means that the second quantity is four times as 

great as the first quantity, and the third quantity is five times as 

great as the first quantity. 

OL Why might it be more helpful to represent the measure of angle A 

with x rather than the other two angles? Sample answer: Since 

∠A is the angle with the least measure, it makes more sense to 

represent its measure by x rather than the other two angles. If I 

represent either m B∠  or m C∠  by x, then ∠A’ s measure will be 

represented as a fraction of x. 

OL Explain why 4x represents the measure of angle B. Sample answer: 

Since m A∠  is represented by x, and m B∠  is four times as great as 

m A,∠  m B∠  is represented by 4x. 

BL If the ratio was 3:4:5, how can you set up an equation? Sample 

answer: Label ∠A with the quantity 3 ,x  so the equation would be 

3x + 4x + 5x = 180. 

SLIDE 3 

AL What is the first step in solving this equation? combine like terms 

OL Explain how the Distributive Property is used to combine like terms. 

Sample answer: x + 4x + 5x = x(1 + 4 + 5) by the Distributive 

Property . Therefore, the expression equals x(10), or 10 .x  

BL What would be the measure of angle A if the ratio were 3:4:5? 45º 

Go Online 

• Find additional teaching notes, Teaching the Mathematical Practices, 

and the Talk About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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2 EXPLORE AND DEVELOP 8.G.A.5 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Exterior Angles of T riangles 

Objective 

Students will use Web Sketchpad to explore the relationship between an 

e xterior angle and two remote interior angles of a triangle. 

Ideas for Use 

Recommended Use Pr esent the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the 

Talk About It! questions. Monitor student progress during the activity. 

Upon completion of the Explore activity, have student volunteers share 

their responses to the Inquiry Question. 

What if my students don’t have devices? You may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of Activity 

Students will use Web Sketchpad to explore the relationship between 

an e xterior angle of a triangle and its two remote interior angles. 

After making a conjecture, students will use the sketch to confirm the 

conjecture. 

Inquiry Question 

How is the measure of a triangle’s exterior angle related to the measures 

of its remote interior angles ? Sample answer: The sum of the measures of 

the two remote interior angles equals the measure of the exterior angle. 

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. Sample responses for the Talk About It! 

questions on Slide 2 are shown. 

Talk About It! 
SLIDE 2 

Mathematical Discourse 

Which angle is the exterior angle of ABC? Which angles are its remote 

interior angles? ∠BCD; ∠CAB and ∠ABC 

(continued on next page) 

Interactive Presentation 

Explore, Slide 1 of 5 

Explore, Slide 2 of 5 

WEB SKETCHPAD 

Throughout the Explore, students use Web Sketchpad to explore 

the relationship between an exterior angle and two remote 

interior angles of a triangle. 
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2 EXPLORE AND DEVELOP 8.G.A.5 

Interactive Presentation 

Explore, Slide 3 of 5 

TYPE

On Slide 4, students type to make a conjecture about how angle 

a measures are related. 

TYPE

On Slide 5, students respond to the Inquiry Question and view a 

a sample answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Exterior Angles of T riangles 

(continued)

Teaching the Mathematical Practices 

3 Construct Viable Arguments and Critique the Reasoning of 

Ot hers Encourage students to use their observations to write a 

conjecture about the relationship between an exterior angle and 

its two remote interior angles. 

5 Use Appropriate Tools Strategically Students will use Web 

Sketchpad to explore the relationship between an exterior angle 

and two remote interior angles of a triangle. 

MPMP

Go Online to find additional teaching notes. 
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8.G.A.5 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Exterior Angles of T riangles 

Objective 

Students will understand the relationship between an exterior angle and 

its two remote interior angles of a triangle. 

Teaching Notes 
SLIDE 1 

Have students study the diagram. Point out that angles 4, 5, and 6 are 

exterior angles. Ask students to explain the relationship between each 

exterior angle and its adjacent interior angle. Students should note that 

since the pair of angles forms a straight line, the angles are supplementary 

and the sum of their measures is 180 degrees. You may wish to ask 

students the following question. 

If m∠4 + m∠1 = 180°, and m∠1 + m∠2 + m∠3 = 180°, make a 

conjecture about the relationship between m∠4, m∠2, and m∠3. Justify 

your reasoning. Sample answer: Since both equations are equal to 180 

degrees, and the left side of each equation includes the measure of angle 

1, then I can conclude that the remaining angle measures on the left side 

( 4m∠  and m∠2 + m∠3) must be equal to each other. So, m∠4 must be 

equal to the sum of m∠2 and m∠3. 

SLIDE 2 

Have students use the interactive tool to further their understanding 

about how each exterior angle of a triangle has two remote interior 

angles. You may wish to ask students why angle 1 is not a remote interior 

angle for angle 4. Students should note that angle 1 is adjacent to angle4, 

which by definition, means it is not a remote interior angle. You may also 

wish to ask students to make a conjecture as to how many exterior angles 

a triangle has. They should be able to reason that since a triangle has 

three interior angles, and each interior angle has an adjacent exterior 

angle, then every triangle has three exterior angles. 

(continued on next page) 

Interactive Presentation 

Learn, Exterior Angles of Triangles, Slide 2 of 5 

CLICK 

On Slide 2, students select the buttons to 

view an exterior angle and its remote 

interior angles. 
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2 EXPLORE AND DEVELOP 8.G.A.5 

Interactive Presentation 

Learn, Exterior Angles of Triangles, Slide 3 of 5 

WATCH

On Slide 3, students watch the video that 

illustrates the relationship between an 

exterior angle and its remote interior angles. 

FLASHCARDS

On Slide 4, students use Flashcards to 

learn about the measure of exterior 

angles in a triangle. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Exterior Angles of T riangles 

(continued)

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively While discus sing the 

Talk About It! question on Slide 5, encourage students to use an 

equation to interpret the situation and decide whether an exterior 

angle can be less than or equal to either of its remote interior 

angles. 

MPMP

Go Online to have students watch the video on Slide 3. The video 

illustrates the relationship between the exterior angle and its two remote 

interior angles. 

Teaching Notes 

SLIDE 3 

You may wish to have students recreate the activity shown in the video 

by having them draw a triangle and use a protractor to measure and 

label the three interior angles and one of the exterior angles. Then have 

them write two equations, (1) an equation that represents the sum of the 

three interior angles, and (2) an equation that represents the relationship 

between the exterior angle and its adjacent interior angles. Have them 

study the equations to see if they can write one equation that represents 

the relationship between an exterior angle and its two remote interior 

angles. Have students share their triangles and equations with the class 

to show that this relationship is true for any triangle (the measure of its 

exterior angle is equal to the sum of the measures of its remote interior 

angles). 

SLIDE 4 

Have students select the Words, Symbols, and Model flashcards to 

summarize the relationship between an exterior angle and its remote 

interior angle using these multiple representations. 

Talk About It! 
SLIDE 5 

Mathematical Discourse 

Can the measure of an exterior angle be less than or equal to either 

of its remote interior angles? Sample answer: No, since the measure 

of an exterior angle equals the sum of its two remote interior angles, 

the measure of an exterior angle must be greater than either of its two 

remote interior angles. 
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8.G.A.5 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Find Exterior Angle Measures 

Objective 

Students will find the missing angle measure of an exterior angle using 

the relationship between an e xterior angle and two remote interior 

angles of a triangle. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively Enc ourage students 

to use reasoning about the relationship between angles 1, 2, 

and 3 in order to determine how to represent that relationship 

algebraically. 

3 Construct Viable Arguments and Critique the Reasoning of 

Others While discussing the Talk About It! question on Slide 3, 

encourage students to come up with an alternative way to 

find the measure of angle 1 and be able to justify their method 

mathematically. 

6 Attend to Precision Students should be able to describe 

the relationship between angles 1, 2, and 3 using correct 

mathematical vocabulary, such as the measure of an exterior 

angle is equal to the sum of its remote interior angle measures. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What is the relationship between an exterior angle and its two

remote interior angles? Sample answer: The measure of the 

exterior angle is equal to the sum of the measures of its two 

remote interior angles. 

OL Why are ∠2 and ∠3 remote interior angles to ∠1? Sample

answer: ∠2 and ∠3 are both interior angles because they are 

inside the triangle. They are remote to ∠1 because they are not 

adjacent to ∠1. 

BL What is the measure of the third angle of the triangle? 65º

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 3, Find Exterior Angle Measures, Slide 2 of 4 

CLICK

On Slide 2, students move through the 

steps to find the measure of angle 1. 

TYPE

On Slide 2, students determine the 

measure of angle 1. a

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 8.G.A.5 

Interactive Presentation 

Example 4, Use Exterior Angles to Find Missing Angle Measures, Slide 1 of 2 

TYPE

On Slide 1, students determine the 

measure of angle 1. a

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 4 Use Exterior Angles to Find 
Missing Angle Measures 

Objective 

Students will find the missing angle measures of two interior angles 

using the relationship between an e xterior angle and two remote interior 

angles of a triangle. 

Teaching the Mathematical Practices 

6 Attend to Precision S tudents should be able to describe 

the relationship between angles 1, 2, and 4 using correct 

mathematical vocabulary, such as the measure of an exterior 

angle is equal to the sum of its remote interior angle measures. 

7 Look For and Make Use of Structure Encourage students to 

study the structure of the diagram in order to plan a solution 

pathway to find the missing angle measures. 

MPMP

Questions for Mathematical Discourse 
SLIDE 1 

AL Knowing m∠4, which other angle measure can you immediately

calculate? Sample answer: The measure of ∠1, because it is 

supplementary to ∠4. 

OL Explain how to use ∠4 and the right angle to find m∠2? Sample

answer: Since the right angle and ∠2 are remote interior angles to 

∠4, they must add to the measure of ∠4. Since I know that a right

angle is 90 degrees and I know m∠4, I can subtract 90 from 135 to 

get m∠2. 

BL If you found m∠1 first, how could you use this, together with the

right angle, to find m∠2? Sample answer: Since ∠1 and ∠2 and 

the right angle are the three angles in a triangle, the sum of the 

measures is 180º. I can subtract the measure of the right angle and 

∠1 from 180 to find m∠2.

Go Online 

• Find additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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8.G.A.5 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Geometry 

Objective 

Students will come up with their own strategy to solve an application 

problem involving geometric figures. 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them, 

4 Mo del with Mathematics Students will be presented with 

a task. They will first seek to understand the task, and then 

determine possible entry points to solving it. As students come up 

with their own strategies, they may propose mathematical models 

to aid them. As they work to solve the problem, encourage them 

to evaluate their model and/or progress, and change directions, if 

necessary. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others As students respond to the Write About It! prompt, 

have them make sure their argument uses correct mathematical 

reasoning. If you choose to have them share their responses with 

others, encourage the listeners to ask clarifying questions to 

verify that the reasoning is correct. 

MPMP

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

the task, or have a volunteer read it aloud. Then allow students the time 

to mak e sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Enc ourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them on a 

particular strategy, encourage them to use their own strategies to solve the 

problem and to evaluate their progress along the way. They may or may 

not find that they need to change direction or try out several strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustration, or disengagement, intervene to encourage 

them to think of alternate approaches to the problem. Some sample 

questions are shown. 

• What line segments are parallel? 

• What line segment(s) represent the transversal? 

• What is the relationship between ∠BAC and ∠DEC? 

Write About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

Interactive Presentation 

Apply, Geometry 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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3 REFLECT AND PRACTICE 8.G.A.5

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Exit Ticket 

Refer to the Exit Ticket slide. What is the measure of the angle 

labeled x? Write a mathematical argument that can be used to defend 

your solution. 135°; Sample answer: The angle labeled x is an exterior 

angle. The angles labeled 115° and 20° form a triangle with the third, 

unlabeled angle that is adjacent to the angle labeled x. This third, 

unlabeled angle has a measure of 45°, and is supplementary to the angle 

labeled x. This means the angle labeled x has a measure of 135°, which is 

also equal to the sum of the remote interior angles. 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, 

THEN assign: 

• Practice, Exercises 6, 7, 9–12 

• Extension: Interior Angle Sum Using Triangles 

• Classifying Triangles, Angles of Triangles 

BL 

IF students score 66–89% on the Checks, 

THEN assign: 

• Practice, Exercises 1–5, 7, 9, 10 

• Extension: Interior Angle Sum Using Triangles 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1–4 

• Classifying and Measuring Angles 

OL 

IF students score less than 65% or below on the Checks, 

THEN assign: 

• Remediation: Review Resources 

• Take Another Look 

• Classifying and Measuring Angles 

AL 
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8.G.A.5 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive Student 

Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Assignments 

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T opic Exercises 

1 find missing angle measures in triangles 1, 2 

1 find missing angle measures in triangles using the

ratio between each of the angles 

3 

1 find the missing angle measure of an exterior angle

using the relationship between an exterior angle and 

two remote interior angles of a triangle 

4 

1 find the missing angle measures of two interior angles

using the relationship between an exterior angle and 

two remote interior angles of a triangle 

5 

2 extend concepts learned in class to apply them in new

contexts 

6 

3 solve application problems that involve angle

relationships  and triangles 

7, 8 

3 higher-order and critical thinking skills 9–12 

Common Misconception 

Some students may incorrectly find the value of the missing angle 

measure. In Ex ercises 1 and 2, students may not subtract the known angle 

measures from 180°. Remind students that the sum of the measures of 

the interior angles of a triangle is equal to 180°. 
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3 REFLECT AND PRACTICE 8.G.A.5 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teaching the Mathematical Practices 

3 Construct Viable Arguments and Critique the Reasoning of 

Ot hers In Exercises 9 and 12, students will find the mistake and 

correct it. Encourage students to construct a response that details 

the mistake and how to fix it. 

1 Make Sense of Problems and Persevere in Solving Them 

In Exercise 10, students will determine the measures of the angles 

in the triangle. Encourage students to identify the important 

pieces of information and plan a solution pathway that they can 

implement to solve the problem. 

MPMP

Collaborative Practice 

Have students work in pairs or small groups to complete the following 

e xercises. 

Solve the problem another way. 

Use with Exercises 7–8 Have students work in groups of 3–4. After 

completing Exercise 7, have one student from each group rotate to form 

a different group of students. Each student should share the solution 

method they previously used to solve the problem. Have students 

compare and contrast the different methods for solving the problem, and 

determine if each method is a viable solution. If the solutions were the 

same, have them brainstorm another way to solve the problem. Have one 

group present two viable solution methods to the class, and explain why 

each method is a correct method. Repeat this process for Exercise 8. 

Make sense of the problem. 

Use with Exercise 9 Have students work together to prepare a brief 

explanation that illustrates the flawed reasoning. For example, the 

student in the exercise thinks that the solution of the equation is the 

measure of two of the angles. Have each pair or group of students 

present their explanations to the class. 
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Lesson 11-6 

Scale Drawings 
7.G.A.1 

LESSON GOAL 

Students will solve problems involving scale drawings. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Learn: Use Scale Drawings to Find Length 

Example 1: Use Scale Drawings to Find Length 

Learn: Create Scale Drawings 

Learn: Use Scale Drawings to Find Area 

Example 2: Use Scale Drawings to Find Area 

Learn: Reproduce Scale Drawings 

Explore: Scale Drawings 

Example 3: Reproduce Scale Drawings 

Apply: Construction 

Learn: Find a Scale Factor 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of the Checks to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Take Another Look ● 

Extension: Dilations ● ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 68 of the Language Development 

Handbook to help your students build 

mathematical language related to scale 

drawings. 

ELL You can use the tips and suggestions on 

page T68 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 
45 min 1 day 

Focus 
Domain: Geometry 

Additional Cluster(s): In this lesson, students address additional cluster 

7. G.A by having students use scale drawings. 

Standards for Mathematical Content: 7. G.A.1, Also addresses 7.RP.A.2, 

7.RP.A.2.B, 7.RP.A.3, 7.NS.A.3, 7.EE.B.3 

Standards for Mathematical Practice: MP 1, MP2, MP3, MP4, MP5, MP6 

Coherence 

Vertical Alignment 

Previous

Students examined relationships among the angles in a triangle. 

8.G.A.5 

Now

Students solve problems involving scale drawings. 

7.G.A.1 

Next

Students will describe cross sections of three-dimensional figures. 

7.G.A.3 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students draw on their 

knowledge of equivalent ratios to develop an understanding of scale 

drawings. They will use this understanding to gain fluency in finding 

lengths using scale drawings, finding area using scale drawings, and 

reproducing scale drawings. They apply their fluency to solve real- 

world problems involving scale drawings. 

Mathematical Background 
In a scale drawing or scale model, the dimensions of the object 

being represented are reduced or enlarged. The scale is the ratio 

that compares the measurements of the drawing or model to the 

measurements of the real object. A scale written as a ratio without units 

in simplest form is called the scale factor. You can use a scale drawing to: 

• find actual length of an object or the actual distance between two points. 

• find the actual area of a space. 

• reproduce a drawing at a different scale. 
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1 LAUNCH 7.G.A.1 

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Learn? 

Warm Up 

Prerequisite Skills 

The Warm-Up exercises address the following prerequisite skill for this 

lesson: 

• converting measures of length (Exercises 1–3) 

Answers 

1. 5,000 

2. 4 

3. 15,840 

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about blueprints as examples of scale 

drawings. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer read 

aloud How can I meet this standard? and How can I use these practices?, 

and connect these to the standards. 

What Vocabulary Will You Learn? 
Use the following questions to engage students and facilitate class 

discussion. 

Ask: 

• Where have you seen the term scale used before, either in 

mathematics or in everyday life? Sample answer: In mathematics, a 

scale describes how a model length is related to the length of the 

actual object. 

• The blueprint of a house is an example of a scale drawing. Give another 

real-world example of a scale drawing. Sample answer: a map 

• What are factors? Sample answer: Factors are numbers that are 

multiplied together to form a product. 

• If a model is a three-dimensional representation of a structure, what 

do you think a scale model might represent? Sample answer: A 

representation that is based on the actual dimensions of the structure. 
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2 EXPLORE AND DEVELOP 7.G.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Use Scale Drawings to Find Length 

Objective 

Students will understand how to use scale drawings and the scale to find 

actual length. 

Teaching the Mathematical Practices 

6 Attend to Precision A s students discuss the Talk About 

It! question on Slide 3, encourage them to be careful about 

specifying the units of measure, as they may choose a smaller 

unit of measure for the drawing and a larger unit of measure for 

the actual Eiffel Tower. 

MPMP

Teaching Notes 
SLIDE 1 

Have students select the buttons to view three different views of the Eiffel 

Tower. Ask students to give examples of scale drawings or scale models 

they have seen or worked with previously. Examples might include maps, 

blueprints, floor plans, or directions to build a product. 

SLIDE 2 

Before students select the buttons to change the scale, you may wish 

to have them estimate the distance between the two roads. Then, as 

they change the scale, ask them to estimate the distances again. Have 

students discuss with a partner which view made it easier to estimate 

the distances and explain why. 

Talk About It! 
SLIDE 3 

Mathematical Discourse 

What might be a good scale to use for the scale drawing of the Eiffel 

Tower, if the actual height of the tower is 324 meters? Sample answers: 

1 cm = 5 m; 1 cm = 10 m 

DIFFERENTIATE 

Reteaching Activity AL 

To help students that may be struggling to understand length on scale 

drawings, have them use the following scales to determine the lengths 

represented by 2, 3, and 4 units on the scale drawing. 

1 inch per 100 miles 200 miles, 300 miles, 400 miles 

1 cm per 10 m 20 m, 30 m, 40 m 

1 inch per 50 feet 100 feet, 150 feet, 200 feet 

1 cm per 75 cm 150 cm, 225 cm, 300 cm 

Interactive Presentation 

Learn, Use Scale Drawings to Find Length, Slide 2 of 3 

CLICK 

On Slide 1, students select buttons to see 

three views of the Eiffel Tower. 

CLICK 

On Slide 2, students select buttons to 

zoom out or zoom in on a scale map. 
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2 EXPLORE AND DEVELOP 7.G.A.1 

Interactive Presentation 

Example 1, Use Scale Drawings to Find Length, Slide 3 of 4 

TYPE

On Slide 3, students determine the actual 

a distance between the cities. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Use Scale Drawings to Find 
Length 

Objective 

Students will use the scale of a scale drawing to find actual length. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively Enc ourage students 

to decontextualize the information in the real-world problem by 

representing it symbolically with a correct equation. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What do we need to find? the actual distance between the cities

AL What is the scale? 1 unit = 24 miles

OL Explain how to set up an equation involving equivalent ratios.

Sample answer: Use the scale to set up the first ratio. Then set 

up the second ratio by using the map distance of 4 units and the 

actual distance represented by the variable d. 

BL What is another way you can set up the equation involving

equivalent ratios? 

_ 1 _ u _ n _ i _ t _ _ 24 __ m __ ile _ s _ 
=

4 units d miles

SLIDE 3 

AL How can you solve the equation? Sample answer: Use equivalent

ratios. 

OL Explain how to solve the equation mentally. Sample answer:

Because 1 · 4 = 4, multiply 24 by 4 to obtain 96. 

BL What is the approximate total distance traveled if you travel from

Leonardtown to Annapolis, and then to Baltimore? 

about 84 miles 

Go Online 

• Find additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

734 Module 11 • Geometric Figures 

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page1054.xhtml


7.G.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Create Scale Drawings 

Objective 

Students will understand how to make a scale drawing. 

Teaching Notes 
SLIDE 1 

Before playing the video, you may wish to ask students if they have ever 

created their own scale drawing. Some students may have created a 

scale drawing of their bedroom. Ask them what information they would 

need to know before creating a scale drawing. Some students may say 

the shape of the actual figure, actual measurements, and the scale they 

will use in the drawing. 

Go Online 

Have students watch the video on Slide 1. The video illustrates how to 

make a scale drawing. 

Interactive Presentation 

Learn, Create Scale Drawings 

WATCH

Students watch a video that demonstrates 

how to make a scale drawing given the 

actual measurements and the scale. 
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2 EXPLORE AND DEVELOP 7.G.A.1 

Interactive Presentation 

Learn, Use Scale Drawings to Find Area 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Use Scale Drawings to Find Area 

Objective 

Students will understand how to use scale drawings to find area. 

Teaching Notes 
SLIDE 1 

Ask students to give real-world examples of when they might need to find 

the area of something from a scale drawing. Sample responses might 

include the area of a bedroom floor for carpet, the area of a garden for 

mulch, or the area of a wall for paint. 

Ask students what equation they could write to find the actual length 

of the kitchen. Some students may compare the actual length to the 

blueprint length. Point out that if both ratios compare the same things, 

the answers should be the same. 

DIFFERENTIATE 

Enrichment Activity BL 

To challenge students’ understanding of scale and area, use the 

following activity. 

Ask students to write the ratio of the area of the kitchen on the 

blueprint to the area of the actual kitchen. Then ask them to use that 

ratio to make a conjecture about how to find the area of an actual 

figure without calculating the actual side lengths. Have them test 

their conjecture by using different scales. Students can share their 

conjectures with a partner and discuss any differences they find. 

Sample answer: You can find the area from a scale drawing by first 

finding the area on the scale drawing. When you write the ratio 

for the scale in the equation, use the square of the scale. The equation 
2 2 _ 1 in _ 45 in 

would be 
2 
=

2 
. 

25 ft a ft
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7.G.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Use Scale Drawings to Find 
Area 

Objective 

Students will use scale drawings to find area. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively Enc ourage students 

to decontextualize the information in the real-world problem by 

representing it symbolically with a correct equation. 

6 Attend to Precision Students should use precision in specifying 

the units for the length, width, and area of Bedroom 3. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What is the scale? 1 inch = 3 feet 

OL When finding the length of Bedroom 3, does it matter if you use 

the decimal or fraction form of the numerical value? Explain. no; 

Sample answer: They are equivalent. 

BL What is the actual length of the Bathroom and Bedroom 3 

combined? 21.75 ft 

SLIDE 3 

AL Will the scale change now that you need to find the actual width of 

Bedroom 3? Explain. no; Sample answer: The scale is the same for 

the entire scale drawing. 

OL Explain how to solve the equation mentally. Sample answer: 

Because 1 · 3 = 3, multiply 3 by 3 to obtain 9. 

BL What is the actual width of the house? 

19.5 ft 

SLIDE 4 

AL What is the formula for area of a rectangle? A =  · w 

OL Is Bedroom 3 the same size as the other bedrooms? Explain. 

Sample answer: No, it appears to be the largest bedroom. 

BL What is the actual perimeter of Bedroom 3? 

45 feet 

Go Online 

• Find additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 2, Use Scale Drawings to Find Area, Slide 2 of 5 

TYPE 

On Slide 4, students determine the area of 

a Bedroom 3. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 7.G.A.1 

Interactive Presentation 

Explore, Slide 1 of 5 

Explore, Slide 2 of 5 

WEB SKETCHPAD 

Throughout the Explore, students will use Web Sketchpad to 

explore scale drawings. 

TYPE 

On Slide 2, students make a conjecture about the scale of a 

a drawing compared to the actual dimensions. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Scale Drawings 

Objective 

Students will use Web Sketchpad to explore reproducing scale drawings 

using different scales. 

Ideas for Use 

Recommended Use Pr esent the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the Talk 

About It! questions. Monitor student progress during the activity. Upon 

completion of the Explore activity, have student volunteers share their 

responses to the Inquiry Question. 

What if my students don’t have devices? You may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of Activity 

Students will use a sketch that contains draggable points. Throughout this 

activity , students will drag the points to create scale drawings. They will 

make conjectures about identifying and using different scales. 

Inquiry Question 

How can I use the scale to create a scale drawing? Sample answer: I can 

divide the actual dimensions by the scale to find the dimensions of the 

scale drawing. Then I can use the scale drawing dimensions to draw the 

figure. 

Go Online to find additional teaching notes and sample answers 

for the T alk About It! questions. A sample response for the Talk About It! 

question on Slide 2 is shown. 

Talk About It! 
SLIDE 2 

Mathematical Discourse 

Drag the points to change the dimensions of the scale drawing. Does 

your conjecture hold true? Sample answer: Yes, every time a side length 

on the scale drawing changed one centimeter, the actual side length 

changed two meters. 

(continued on next page) 
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2 EXPLORE AND DEVELOP 7.G.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Scale Drawings (continued) 

Teaching the Mathematical Practices 

5 Use Appropriate Tools Strategically Enc ourage students to use 

Web Sketchpad to create a scale drawing to model the new hole 

on the golf course. 

MPMP

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. A sample response for the Talk About It! 

question on Slide 3 is shown. 

Talk About It! 
SLIDE 3 

Mathematical Discourse 

How do you know the scale drawing is drawn at a scale of 1 centimeter = 

3 meters? Sample answer: Every time a side length on the scale drawing 

changes one centimeter, the actual side length changes three meters. 

Interactive Presentation 

Explore, Slide 3 of 5 

TYPE

On Slide 4, students explain how they could determine the 

a dimensions of the scale drawing with a specific scale without 

using the sketch. 

TYPE

On Slide 5, students respond to the Inquiry Question and view a 

a sample answer. 
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2 EXPLORE AND DEVELOP 7.G.A.1 

Interactive Presentation 

Example 3, Reproduce Scale Drawings, Slide 3 of 5 

TYPE 

On Slide 2, students determine the 

dimensions of the park in the drawing a 
and the actual dimensions. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Reproduce Scale Drawings 

Objective 

Students will understand how to reproduce a scale drawing at a different 

scale. 

Teaching Notes 
SLIDE 1 

Ask students to give examples of how other professions might use scale 

drawings in their work. Sample responses might include architects 

use drawings for buildings, interior designers use drawings of rooms, 

landscapers use drawings of lawns, and engineers use drawings of roller 

coasters. 

Example 3 Reproduce Scale Drawings 

Objective 

Students will reproduce a scale drawing at a different scale. 

Teaching the Mathematical Practices 

6 Attend to Precision Enco urage students to use precision in 

reproducing the scale drawing with a different scale. 

As students discuss the Talk About It! question on Slide 4, 

encourage them to use clear and precise mathematical 

vocabulary, such as scale and scale drawing, in their explanations. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What is the scale used in the diagram? 1 unit = 30 m 

AL What is the new scale? 1 unit = 10 m 

OL Describe how to use the current scale to find the actual dimensions 

of the park. Sample answer: The length of the drawing is 4 units 

and the width is 1.5 units. Since the scale is 1 unit = 30 m, multiply 

the length and width each by 30 to find the number of meters for 

each dimension. 

BL Why might it be important or helpful to change scales? Sample 

answer: We might need a more detailed view of the park. 

(continued on next page) 
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7.G.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Reproduce Scale Drawings 
(continued)

Questions for Mathematical Discourse 

SLIDE 3 

AL Do the park’s actual dimensions change when the scale changes?

Explain. no; Sample answer: Only the scale changes. The park’s 

actual dimensions remain the same. 

OL How can you check that the new diagram's length and width are

reasonable? Sample answer: They should be greater than the 

original drawing's length and width. 

BL What is the actual perimeter and area of the park?
2 330 m; 5,400 m 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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2 EXPLORE AND DEVELOP 7.G.A.1 

Interactive Presentation 

Apply, Construction 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Construction 

Objective 

Students will come up with their own strategy to solve an application 

problem involving the cost to install flooring. 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them, 

4 M odel with Mathematics Students will be presented with 

a task. They will first seek to understand the task, and then 

determine possible entry points to solving it. As students come up 

with their own strategies, they may propose mathematical models 

to aid them. As they work to solve the problem, encourage them 

to evaluate their model and/or progress, and change directions, 

if necessary. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others As students respond to the Write About It! prompt, 

have them make sure their argument uses correct mathematical 

reasoning. If you choose to have them share their responses 

with others, encourage the listeners to ask clarifying questions 

to verify that the reasoning is correct. 

MPMP

Recommended Use 

Have students work in pairs or small groups. You may wish to present the 

task, or have a volunteer read it aloud. Then allow students time to mak e 

sure they understand the task, think of possible strategies, and work to 

solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them 

on a particular strategy, encourage them to use their own strategies to 

solve the problem and to evaluate their progress along the way. They 

may or may not find that they need to change direction or try out several 

strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustration, or disengagement, intervene to encourage 

them to think of alternate approaches to the problem. Some sample 

questions are shown. 

• What does the blueprint of the shed show? 

• How do you find the actual dimensions of the shed floor? 

• What formula do you need to use to find square footage of the shed 

floor? 

Write About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 
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7.G.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 
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2 EXPLORE AND DEVELOP 7.G.A.1 

Interactive Presentation 

Exit Ticket 

TYPE 

On Slide 1 of the Learn, students 

a determine the scale factor. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Find a Scale Factor 

Objective 

Students will understand how to find a scale factor. 

Go Online to find additional teaching notes, Teaching the 

Mathematical Practices, and sample answers for the Talk About It! 

question. 

Exit Ticket 

Refer to the Exit Ticket slide. The blueprint shows that the height of the 

building is 22 feet. If the scale for the drawing is 1 centimeter = 2 feet, 

how tall is the building represented in the blueprint? Write a mathematical 

argument that can be used to defend your solution. 11 cm; Sample answer: 
_ 1 c _ m _ _ x _ c _ m _ Write an equation: = . Solve the equation to find that x = 11. 
2 ft 22 ft 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, 

THEN assign: 

• Practice, Exercises 7, 9–12 

• Extension: Dilations 

• Scale Factors and Scale Drawings 

BL 

IF students score 66–89% on the Checks, 

THEN assign: 

• Practice, Exercises 1–6, 8, 9 

• Extension: Dilations 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1–3 

• Proportions 

OL 

IF students score 65% or below on the Checks, 

THEN assign: 

• Remediation: Review Resources 

• Take Another Look 

• Proportions 

AL 
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3 REFLECT AND PRACTICE 7.G.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive Student 

Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B

OL Practice Form A

BL Practice Form C

Suggested Assignments 

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T opic Exercises 

1 use the scale of a map to find actual length 1, 2 

1 use scale drawings to find area 3, 4 

1 reproduce scale drawings at different sizes 5 

2 extend concepts learned in class to apply them in new

contexts 

6 

3 solve application problems involving scale drawings 7, 8 

3 higher-order and critical thinking skills 9–12 

Common Misconception 

Some students may try to find the actual area from a scale drawing by 

finding the area on the scale drawing and then multiplying by the scale. 

However , this will produce an area that is off by one scale factor. Each 

scaled distance must be converted to actual distance before calculating 

actual area. In Exercise 3, students may incorrectly find the area of the 

hallway to be 18 square feet by finding the scaled area to be 3 square 

inches and multiplying the result by 6. 
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3 REFLECT AND PRACTICE 7.G.A.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively In E xercise 9, students 

determine if a statement is true or false and explain their 

reasoning. 

MPMP

Collaborative Practice 

Have students work in pairs or small groups to complete the following 

e xercises. 

Be sure everyone understands. 

Use with Exercises 7–8 Have students work in groups of 3–4 to solve 

the problem in Exercise 7. Assign each student in the group a number. 

The entire group is responsible to ensure that every group member 

understands how to solve the problem. Group members should ask each 

other clarifying questions and check each other’s undersanding. Call 

on a randomly numbered student from one group to share their group's 

solution with the class. Repeat the process for Exercise 8. 

Explore the truth of statements created by others. 

Use with Exercises 9–10 Have students work in pairs. After completing 

the exercises, have students write two true statements about scale 

factors or scale drawings and one false statement. An example of a true 

statement might be “If the scale factor of a scale drawing is less than one, 

the drawing is smaller than the object.” An example of a false statement 

might be “If the scale factor is 2, then the scale drawing is four times as 

great as the object.” Have them trade statements with another pair or 

group. Each pair identifies which statements are true and which are false. 

For each false statement, have them generate a counterexample. Have 

them discuss and resolve any differences. 
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Lesson 11-7 

Three-Dimensional Figures 
7.G.A.3 

LESSON GOAL 

Students will analyze three-dimensional figures. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Learn: Describe Three-Dimensional Figures 

Example 1: Describe Three-Dimensional Figures 

Learn: Describe Cross Sections of Three-Dimensional Figures 

Example 2: Describe Cross Sections of Three-Dimensional Figures 

Example 3: Describe Cross Sections of Three-Dimensional Figures 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress of the Checks after each example 

to differentiate instruction. 

Resources AL OL BL 

Take Another Look ● 

Extension: Similar Solids ● ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 69 of the Language Development 

Handbook to help your students build 

mathematical language related to three- 

dimensional figures. 

ELL You can use the tips and suggestions on 

page T69 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 
45 min 1 day 

Focus 
Domain: Geometry 

Additional Cluster(s): In this lesson, students address additional cluster 

7. G.A by analyzing three-dimensional figures. 

Standards for Mathematical Content: 7. G.A.3 

Standards for Mathematical Practice: MP2, MP3, MP6, MP7 

Coherence 

Vertical Alignment 

Previous

Students solved problems involving scale drawings. 

7 .G.A.1 

Now

Students describe cross sections of three-dimensional figures. 

7.G.A.3 

Next

Students will find the circumference and area of circles. 

7.G.B.4 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students draw on their 

knowledge of three-dimensional figures to develop an understanding 

of naming three-dimensional figures and finding the cross sections of 

three-dimensional figures. 

Mathematical Background 
The parts of a three-dimensional figure are its faces, edges, and vertices. 

The shape and number of bases are used to name the figure. 

A plane is a flat surface that goes on forever in all directions. The 

intersection of a solid and a plane is called a cross section of the solid. 
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1 LAUNCH 7.G.A.3 

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Learn? 

Warm Up 

Prerequisite Skills 

The Warm-Up exercises address the following prerequisite skill for this 

lesson: 

• identifying two-dimensional figures (Exercises 1–5) 

Answers 

1. square

2. equilateral triangle

3. right triangle 

4. circle 

5. scalene triangle 

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This lesson 

launches with a discussion about the pyramid-shaped entrance to the Rock 

and Roll Hall of Fame in Cleveland, Ohio. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer read 

aloud How can I meet this standard? and How can I use these practices?, 

and connect these to the standards. 

What Vocabulary Will You Learn? 
Use the following questions to engage students and facilitate a class 

discussion. Additional questions are available online. 

Ask: 

• What are some two-dimensional figures that have a base? Sample 

answers: triangle, parallelogram, trapezoid 

• Give some real-world examples of cones. Sample answers: ice cream 

cone, traffic cone, funnel 

• Make a prediction as to what a cross-section might be. Sample answer: 

To cut through a figure to reveal a section of it. 

• Give some real-world examples of cylinders. Sample answers: soup 

can, a battery, candle 

• Where might you find an edge in everyday objects? Sample answer: 

the edge of a table or counter 

• Describe the two faces of a coin. Sample answer: heads and tails 

• Where else in mathematics have you seen the term plane? Sample 

answer: the coordinate plane 
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2 EXPLORE AND DEVELOP 7.G.A.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Describe Three-Dimensional 

Figures 

Objective 

Students will understand the attributes of polyhedron and non- 

polyhedron. 

Teaching the Mathematical Practices 

6 Attend to Precision A s students discuss the Talk About It! 

question on Slide 5, encourage them to use definitions and 

accurate mathematical terms when constructing their explanation. 

MPMP

Go Online to find additional teaching notes. 

Talk About It! 
SLIDE 5 

Mathematical Discourse 

Why are cylinders and cones not polyhedra? Sample answer: Polyhedra 

are figures with flat surfaces and faces that are polygons. Both cylinders 

and cones have curved surfaces and circular faces that are not polygons. 

Therefore, they are not polyhedra. 

DIFFERENTIATE 

Reteaching Activity AL 

If any of your students are struggling with naming the different 

parts of three-dimensional figures, you may wish to have them build 

rectangular prisms, triangular prisms, and various pyramids using nets. 

Students can cut out the net, tape it together, and label each vertex 

with the correct letter. This allows students to view each side of the 

three-dimensional figure to better understand how to count and name 

the vertices, edges, and faces. 

Interactive Presentation 

Learn, Describe Three-Dimensional Figures, Slide 2 of 5 

CLICK 

On Slide 2, students select markers to 

learn about the parts of a prism. 

CLICK 

On Slide 3, students select markers to 

learn about the difference between a 

cylinder and a cone. 

CLICK 

On Slide 4, students select different 

three-dimensional figures to compare and 

contrast their features. 
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2 EXPLORE AND DEVELOP 7.G.A.3 

Interactive Presentation 

Example 1, Describe Three-Dimensional Figures, Slide 2 of 6 

TYPE 

On Slides 2–4, students determine the 

a number of sides, edges, and vertices. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Describe Three-Dimensional 
Figures 

Objective 

Students will use the number of faces, edges, and vertices to describe 

three dimensional figures. 

Questions for Mathematical Discourse 
SLIDE 2 

AL How would you describe a face of a prism in your own words? 

Sample answer: a flat surface 

OL How many faces does the figure have? Explain. 6 faces; Sample 

answer: The figure has a bottom face, a top face, a front face, a 

back face, a left face, and a right face. 

BL Can a rectangular prism have more than 6 faces? less than 

6 faces? Explain. Sample answer: No, a rectangular prism will 

always have 6 faces, because there are two congruent parallel 

bases that are faces, and four additional faces. 

SLIDE 3 

AL Name some of the edges you see in the figure. Sample answer: A ¯ E , 

A ¯ B ,E ¯ H, C ¯ G

OL How many edges are there? Explain. 12 edges; Sample answer: 

Each face has 4 edges, but some of the edges are shared by the 

faces. Count the number of unique edges. 

BL Will a rectangular prism always have 12 edges? Explain. yes; 

Sample answer: A rectangular prism will always have 12 edges 

because the number of faces and vertices does not change. 

SLIDE 4 

AL How many vertices are there? 8 vertices 

OL Compare the number of faces, edges, and vertices in a rectangular 

prism. Sample answer: A rectangular prism has twice as many 

edges as faces and two more vertices than faces. 

BL Determine whether the statement a prism always has 6 faces is 

always, sometimes, or never true. Explain. Sometimes; Sample 

answer: A rectangular prism always has 6 faces, but a triangular 

prism will have only 5 faces (two triangular bases plus three 

additional faces). 

Go Online 

• Find additional teaching notes, Teaching the Mathematical Practices, 

and the Talk About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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7.G.A.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Describe Cross Sections 
of Three Dimensional Figures 

Objective 

Students will understand horizontal, vertical, and angled cross sections of 

three-dimensional figures. 

Go Online 

• Find additional teaching notes and Teaching the Mathematical 

Practices. 

• Have students watch the video on Slide 1. The video illustrates cross 

sections of different three-dimensional figures. 

Talk About It! 
SLIDE 2 

Mathematical Discourse 

Cross sections are sometimes used to show the interiors of buildings, 

cars, airplanes, and even bugs! Research to find examples of cross 

sections and explain how they might be used. Sample answer: A cross 

section of a building might be used to show the interiors of the rooms and 

furniture inside. A CT scan produces cross sectional images of specific 

areas of a human body to diagnose illnesses. 

Example 2 Describe Cross Sections 
of Three-Dimensional Figures 

Objective 

Students will describe the shape resulting from vertical, horizontal, and 

angle d cross sections of pyramids and cones. 

Questions for Mathematical Discourse 
SLIDE 2 

AL What shape results from a vertical cross section? triangle 

OL Why is the more specific term for the shape resulting from a 

horizontal cross section a square, not a rectangle? Sample answer: 

The shape of the base of the pyramid is square, so the horizontal 

cross-section will also be square. 

BL If the angled cross section were at a different angle (other than 

strictly horizontal or vertical), what effect would this have on the 

cross section? Sample answer: It would still be a trapezoid, but it 

may have different dimensions. 

Go Online 

• Find additional teaching notes, Teaching the Mathematical Practices, 

and the Talk About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 2, Describe Cross Sections of Three-Dimensional Figures, Slide 2 of 4 

WATCH 

On Slide 1 of the Learn, students watch a 

video that shows the cross sections of 

different three-dimensional figures. 

CLICK 

On Slide 2 of Example 2, students select 

from a dropdown menu the shape of the 

cross section. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 7.G.A.3 

Interactive Presentation 

Example 3, Describe Cross Sections of Three-Dimensional Figures, Slide 2 of 4 

CLICK

On Slide 2, students select from a 

dropdown menu the shape of the cross 

section. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Describe Cross Sections 
of Three-Dimensional Figures 

Objective 

Students will describe the shape resulting from vertical, horizontal, and 

angled cross sections of prisms and cylinders. 

Teaching the Mathematical Practices 

3 Construct Viable Arguments and Critique the Reasoning of 

Ot hers As students discuss the Talk About It! question on Slide 3, 

encourage them to draw a counterexample to illustrate the flaw in 

Mario's reasoning. 

7 Look For and Make Use of Structure Encourage students to 

study the structure of the prism and make a conjecture about 

each cross section before they view the cross section. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What shape results from a vertical cross section? rectangle

OL How do you know that the horizontal cross section is a rectangle

and not necessarily a square? Sample answer: The shape of the 

base of the prism is a rectangle, but we were not told that it is 

a square. 

BL Describe a polyhedron whose horizontal cross section is a

hexagon. Sample answer: hexagonal prism or hexagonal pyramid 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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3 REFLECT AND PRACTICE 7.G.A.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Essential Question Follow-Up 

How does geometry help to describe objects? 

In this lesson, students learned how to describe three-dimensional 

objects, such as prisms, pyramids, cylinders, and cones and the cross- 

sections of each. Encourage them to discuss with a partner how they can 

use this terminology to describe real-world objects. For e xample, they 

may state that the reason the top of a soup can is a circle is because it 

represents a horizontal cross-section of the cylindrical can. 

Exit Ticket 

Refer to the Exit Ticket slide. Suppose a skyscraper was shaped like a 

cylinder. What would be the shape of a horizontal cross section? circle 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive Student 

Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Assignments 

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T opic Exercises 

1 use the number of faces, edges, and vertices to

describe three dimensional figures 

1, 2 

1 describe the shape resulting from vertical, horizontal,

and angled cross sections of three-dimensional figures 

3–5 

2 extend concepts learned in class to apply them in new

contexts 

6 

3 solve application problems involving three-

dimensional figures 

7, 8 

3 higher-order and critical thinking skills 9–12 

Common Misconception 

For Exercise 2, students may have difficulty visualizing the faces of the 

pyramid. If possible, provide them with a triangular pyramid manipulative 

to use when counting faces. 

Interactive Presentation 

Exit Ticket 
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3 REFLECT AND PRACTICE 7.G.A.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively In E xercise 10, students 

determine if statements are sometimes, always, or never true. 

MPMP

Collaborative Practice 

Have students work in pairs or small groups to complete the following 

e xercise. 

Create your own higher-order thinking problem. 

Use with Exercises 9–12 After completing the higher-order thinking 

problems, have students write their own higher-order thinking problem 

that involves the concepts from this lesson. Have them trade their 

problems with a partner and solve them. Then have them check each 

other's work, and discuss and resolve any differences. 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, 

THEN assign: 

• Practice, Exercises 7, 9–12 

• Extension: Similar Solids 

• Three-Dimensional Figures 

BL 

IF students score 66–89% on the Checks, 

THEN assign: 

• Practice, Exercises 1–6, 8, 10 

• Extension: Similar Solids 

• Personal Tutor 

• Extra Examples 1–3 

• Three-Dimensional Figures 

OL 

IF students score 65% or below on the Checks, 

THEN assign: 

• Take Another Look 

• Three-Dimensional Figures 

AL 
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Module 11 • Geometric Figures 

Review 

ELL A completed Foldable for this module should include examples and 

definitions for different types of angles and triangles. Have students share 

their completed Foldables with a partner, comparing the similarities and 

differences in the examples recorded. Students can use their completed 

Foldables to study for the module assessment. 

Rate Yourself! 

Have students return to the Module Opener to rate their understanding 

of the concepts presented in this module. They should see that their 

knowledge and skills have increased. After completing the chart, have them 

respond to the prompts in their Interactive Student Edition and share their 

responses with a partner. 

Review and Assessment Options 

The following online review and assessment resources are available for you 

to assign to your students. These resources include technology-enhanced 

questions that are auto-scored, as well as essay questions. 

Review Resources 

Vocabulary Activity 

Module R eview 

Assessment Resources 

Put It All Together 1: Lessons 11-1 and 11-2 

Put It All T ogether 2: Lessons 11-3 through 11-5 

Vocabulary Test 

AL Module Test Form B 

OL Module Test Form A 

BL Module Test Form C 

Performance Task* 

*The module-level performance task is available online as a printable and editable 

document. A scoring rubric is included. 

LearnSmart Use LearnSmart as part of your test preparation plan to 

measure student topic retention. You can create a student assignment in 

LearnSmart for additional practice with these topics for Geometry. 

• Scale Drawings 

• Constructing Geometric Shapes 

• Cross-Sections 

• Circles 

• Angles 

• Lines, Angles, and Triangles 
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Essential Question 

ELL Have students complete the graphic organizer to organize their 

thoughts related to the Essential Question. You may wish to have students 

work in pairs or groups to answer the Essential Question, or facilitate a 

whole class discussion. You may wish to have students watch the Launch 

the Module video again in which the module Essential Question was first 

presented. 

How does geometry help to describe objects? See students’ graphic 

organizers. 

752 Module 11 • Geometric Figures

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page1076.xhtml


Test Practice 

You can use these pages to help your students review module content 

and prepare for online assessments. Exercises 1–9 mirror the types of 

questions your students will see on the online assessments. 

Question Type Description Exercise(s) 

Multiple Choice Students select one correct answer. 5, 8, 9 

Multiselect Multiple answers may be correct. 

Students must select all correct 

answers. 

6 

Equation Editor Students use an online equation 

editor to construct their response, 

often using math notation and 

symbols. 

2, 4 

Table Item Students complete a table by

correctly classifying the information. 

1 

Open Response Students construct their own

response in the area provided. 

3, 7 

To ensure that students understand the standards, check students’ 

success on individual exercises. 

Standard(s) Lesson(s) Exercise(s) 

7.G.A.1 11-6 7 

7.G.A.2 11-4 5 

7.G.A.3 11-7 8, 9 

7.G.B.5 11-1, 11-2 1–3 

8.G.A.5 11-3, 11-5 4, 6 
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Module 12 

Area, Surface Area, and Volume 

Module Goal

Solve real-world and mathematical problems involving area, surface 

area, and volume. 

Focus 

Domain: Geometry 

Additional Cluster(s): 7.G.B S olve real-life and mathematical problems 

involving angle measure, area, surface area, and volume. 

Standards for Mathematical Content: 

7.G.B.6 S olve real-world and mathematical problems involving area, 

volume and surface area of two- and three-dimensional objects 

composed of triangles, quadrilaterals, polygons, cubes, and right prisms. 

Also addresses 7.NS.A.3, 7.EE.B.4, 7.EE.B.4.A, 7.G.A.1, 7.G.B.4 and 8.G.C.9. 

Standards for Mathematical Practice: MP1, MP2, MP3, MP4, MP5, MP6, 

MP7 

Be Sure to Cover 

Students need to have a thorough understanding of the prerequisite skills 

required for this module. 

• solve one-step and two-step equations 

• evaluate powers and exponents 

• find the area of triangles and quadrilaterals 

Use the Module Pretest to diagnose readiness. You may wish to spend 

more time on the Warm Up for each lesson to fully review these concepts. 

Coherence 

Vertical Alignment 

Previous

Students found the area of two-dimensional figures and the volume of 

rectangular prisms. 6.G.A. 1, 6.G.A.2 

Now

Students solve real-world and mathematical problems involving area, 

volume, and surface area. 7.G.B.4, 7.G.B.6, 8.G.C.9 

Next

Students will analyze transformations and use similar and congruent figures 

using transformations. 8.G.A.1, 8.G.A.3 

Rigor 

The Three Pillars of Rigor 

In this module, students will develop an understanding of radius and 

diameter , and finding the circumference and area of circles. They will also 

gain fluency in finding the area of composite figures, volume, and surface 

area. They will use this knowledge to gain fluency in finding the volume 

and surface area of composite three-dimensional solids. They will also 

apply their fluency to solve real-world problems. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

EXPLORE LEARN EXAMPLE & PRACTICE 

Suggested Pacing 

Lesson Standard(s) 45-min classes 90-min classes 

Module Pretest and Launch the Module Video 1 0.5 

12-1 Circumference of Circles 7.G.B.4 1 0.5 

12-2 Area of Circles 7.G.B.4 1 0.5 

12-3 Area of Composite Figures 7.G.B.6 1 0.5 

Put It All Together 1: Lessons 12-1 through 12-3 0.5 0.25 

12-4 V olume of Prisms and Pyramids 7.G.B.6 1 0.5 

12-5 Surface Area of Prisms and Pyramids 7.G.B.6 1 0.5 

12-6 Volume of Cylinders 8.G.C.9 1 0.5 

12-7 Volume of Cones 8.G.C.9 1 0.5 

12-8 Volume of Spheres 8.G.C.9 1 0.5 

12-9 Volume and Surface Area of Composite Solids 7.G.B.6 1 0.5 

Put It All Together 2: Lessons 12-4 through 12-9 0.5 0.25 

Module Review 1 0.5 

Module Assessment 1 0.5 

Total Days 13 6.5 
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CHERYL TOBEY 

MATH 
PROBES 

Formative Assessment Math Probe 

Volume 

Analyze the Probe 
Review the probe prior to assigning it to your students. 

In this probe, students will determine the correct volume for each three-dimensional figure, 

and explain their choices. 

Targeted Concept Understand what information is necessary and sufficient to determine 

the volume of a figure, and accurately identify the information in a figure. 

Targeted Misconceptions 

• Students may incorrectly follow the procedural steps of using the formula for 

determining volume. 

• Students may have incomplete understanding of how the area of the base and the 

height are related to finding the volume of a prism. 

Assign the probe after Lesson 4. Correct Answers: 1. b; 2. b; 3. a; 

4. c; 5. f 

Collect and Assess Student Work 

If the student selects... Then the student likely... 

2. not enough

information

did not understand that the volume is the product of the area of the base and the 

height. 

3. c found half of the product of the 3 measurements provided. 

3. b

4. d 

multiplied the base by the height without dividing the result in half. 

5. any incorrect

choice 

confused the side length 8 meters for the height of the pyramid. 

Various incorrect

responses

does not have a conceptual understanding of volume and is using the formulas 

incorrectly. Because the height of the pyramid is not given in Exercise 5, the 

volume cannot be found. 

Take Action 
After the Probe Design a plan to address any possible misconceptions. You may wish to 

assign the following resources. 

• Perimeters, Areas, and Volumes 

• Lesson 4, Examples 1–5 

Revisit the probe at the end of the module to be sure your students no longer carry these 

misconceptions. 
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The Ignite! activities, created by Dr. Raj Shah, cultivate curiosity and 

engage and challenge students. Use these open-ended, collaborative 

activities, located online in the module L aunch section, to encourage your 

students to develop a growth mindset towards mathematics and problem 

solving. Use the teacher notes for implementation suggestions and 

support for encouraging productive struggle. 

Essential Question 

At the end of this module, students will complete a graphic organizer to 

help them answer the Essential Question. 

How can we measure objects to solve problems? See students’ 

graphic organizers. 

What Will You Learn? 

Prior to beginning this module, have your students rate their knowledge 

of each item listed. At the end of the module, you will be reminded to 

have your students return to these pages to rate their knowledge again. 

They should see that their knowledge and skills have increased. 

Foldables are three-dimensional graphic organizers that help students 

create study guides for each module. 

Step 1 Have students locate the module Foldable at the back of the 

Interactive Student Edition. They should follow the cutting and assembly 

instructions at the top of the page. 

Step 2 Have students attach their Foldable to the first page of the 

Module Review, by matching up the tabs. Dotted tabs indicate where to 

place the Foldable. Striped tabs indicate where to tape the Foldable. 

When to Use It Students add information to their Foldables as they 

complete selected lessons. Once they’ve completed their Foldable, they 

can use it to help them study for the module assessment. 

Launch the Module 

The Launch the Module video uses the topics of bicycles, rugs, and paint 

to introduce the idea of measuring figures. Use the video to engage 

students before starting the module. 

Pause and Reflect 

Encourage your students to engage in the habit of reflection. As they 

progress through the module, they will be encouraged to pause and think 

about what they just learned. These moments of reflection are indicated 

by the Pause and Reflect questions that appear in the Interactive Student 

Edition. You may wish to have your students share their responses with a 

partner or use these questions to facilitate a whole-class discussion. 

Interactive Student Presentation 
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What Vocabulary Will You Learn? 

ELL As you proceed through the module, introduce each vocabulary 

term using the following routine. Ask the students to say each term aloud 

after you say it. 

Define Volume is the amount of space inside a three-dimensional 

figure. 

_ 1 _ Example A rectangular prism has a length of 2 inches, a width of 
2 

_ 1 _ 3 inches, and a height of 7 inches. The volume of the prism is found by 
2 

_ 1 _ multiplying the length, width, and height, which is 61 cubic inches. 
4 

Ask Why do you think that volume is measured in cubic units? Sample 

answer: There are three dimensions (length, width, and height). So, the 

units will be cubed since the dimensions are multiplied. 

Are You Ready? 

Students may need to review the following prerequisite skills to succeed 

in this module. 

• multiplying decimals 

• evaluating numerical and algebraic expressions involving 

whole-number exponents 

• finding areas of triangles, quadrilaterals, and semicircles 

• identifying the faces of three-dimensional figures 

• finding volumes of prisms and pyramids 

ALEKS is an adaptive, personalized learning environment that identifies 

precisely what each student knows and is ready to learn, ensuring 

student success at all levels. 

You can use the ALEKS pie report to see which students know the 

concepts in the Perimeters, Areas, and Volumes topic – who is ready 

to learn these concepts and who isn’t quite ready to learn them yet – in 

order to adjust your instruction as appropriate. 

Mindset Matters 

Promote Growth Over Speed 

Learning requires time and effort – time to think, reason, make mistakes, 

and learn from your mistak es and the mistakes of others. Ultimately, 

it’s about the deep connections students make in their thinking and 

reasoning that matter more than the speed at which a problem is solved. 

How Can I Apply It? 

Have students complete the What Will Y ou Learn? chart in their 

Interactive Student Edition before beginning each module and note the 

topics they don’t know very well. At the end of each module, have them 

follow the Rate Yourself! directions in the module review by returning to 

this chart to view how their knowledge has increased. Encourage them 

to celebrate the topics with which their knowledge has increased, and 

take steps to strategize over how they can continue to grow in the topics 

about which they still might have questions. 
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Lesson 12-1 

Circumference of Circles 

7.G.B.4 

LESSON GOAL 

Students will use radius and diameter to find circumference. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Learn: Radius and Diameter 

Explore: The Distance Around a Circle 

Learn: Circumference of Circles 

Example 1: Find the Circumference Given the Diameter 

Example 2: Find the Circumference Given the Radius 

Learn: Use Circumference to Find Missing Dimensions 

Example 3: Find the Diameter Given the Circumference 

Example 4: Find the Radius Given the Circumference 

Apply: Gardening 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of the Checks to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Take Another Look ● 

Extension: Perimeter of Semicircles ● ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 70 of the Language Development 

Handbook to help your students build 

mathematical language related to the 

circumference of circles. 

ELL You can use the tips and suggestions on 

page T70 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 
45 min 1 day 

Focus 
Domain: Geometry 

Additional Cluster(s): In this lesson, students address additional cluster 

7. G.B by finding circumference of a circle. 

Standards for Mathematical Content: 7. G.B.4, Also addresses 

7.NS.A.3, 7.EE.B.4, 7.EE.B.4.A 

Standards for Mathematical Practice: MP 1, MP2, MP3, MP4, 

MP5, MP6 

Coherence 

Vertical Alignment 

Previous

Students found the area of two-dimensional figures and the volume of 

rectangular prisms. 

6.G.A. 1, 6.G.A.2 

Now

Students find the circumference of circles. 

7.G.B.4 

Next

Students will find the area of circles. 

7.G.B.4 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students will develop an 

understanding of the radius and diameter of a circle and and how 

they relate to the circumference of the circle. They will gain fluency in 

finding the circumference of a circle through practice. They will apply 

their fluency in solving real-world problems. 

Mathematical Background 
A circle has infinitely many diameters passing through its center point. 

The following are true of circles. 

• The circumference C is a measure of the distance around the circle. 

• The ratio of the circumference to the diameter is constant and is equal 

to the irrational number π (pi), which has an approximate value of 3.14 
_ 22 _ _ 

C 
_ or . Because = π, C = πd. 

7 d 

• The circumference of a circle is C = πd or C = 2 .πr  
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1 LAUNCH 7.G.B.4 

Interactive Presentation 

Warm Up 

Launch the Lesson 

What Vocabulary Will You Learn? 

Warm Up 

Prerequisite Skills 

The Warm-Up exercises address the following prerequisite skill for this 

lesson: 

• multiplying decimals (Exercises 1–5) 

Answers 

1. 3.77

2. 65.94

3. 35.875 

4. 31.122 

5. $3,942.64 

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about pi using an infographic. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer read 

aloud How can I meet this standard? and How can I use these practices?, 

and connect these to the standards. 

What Vocabulary Will You Learn? 
Use the following questions to engage students and facilitate a class 

discussion. 

Ask: 

• What are some terms that are similar to center that you have used in 

everyday life? Sample answers: middle, median (of a highway) 

• The Latin root circ means “ring”. What are some other terms that begin 

with the root circ? Sample answers: circle, circular, circulation 

• What are some other terms that begin with the prefix dia-? What does 

that prefix mean? Sample answers: diagonal, diagnostic, diagram; The 

prefix dia- means passing through. 
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2 EXPLORE AND DEVELOP 7.G.B.4 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Radius and Diameter 

Objective 

Students will understand the relationship between the radius and 

diameter of a circle. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively A s students discuss the 

Talk About It! questions on Slide 3, encourage them to reason 

about the relationship between the diameter and radius of a circle 

in order to manipulate the variables and write the equations. 

MPMP

Go Online to find additional teaching notes. 

Talk About It! 
SLIDE 3 

Mathematical Discourse 

What equation can be used to find the diameter d of a circle given the 

radius r? d = 2r 

What equation can be used to find the radius r of a circle given the 
_ d _ diameter d? r = 
2 

DIFFERENTIATE 

Language Development Activity ELL 

To help students better identify the radius or diameter of a circle in 

real-world settings, have them work with a partner to consider each 

of the following descriptions. They should determine if the radius or 

diameter is being described. 

The distance across a circular bowl from rim to rim is 8 inches. 

diameter 

The distance from the center of a circular swimming pool to the outer 

edge is 9.2 feet. radius 

The minute hand of a clock extends to the edge of the circular face. 

The length of the minute hand is 4.32 centimeters. radius 

Interactive Presentation 

Learn, Radius and Diameter, Slide 1 of 3 

DRAG & DROP 

On Slide 1, students drag terms to label 

the parts of a circle. 
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2 EXPLORE AND DEVELOP 7.G.B.4 

Interactive Presentation 

Explore, Slide 1 of 6 

Explore, Slide 2 of 6 

WEB SKETCHPAD 

Throughout the Explore, students use Web Sketchpad to explore 

how the distance around a circle relates to its diameter. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore The Distance Around a Circle 

Objective 

Students will use Web Sketchpad to explore the relationship between the 

diameter of a circle and the distance around the same circle. 

Ideas for Use 

Recommended Use Pr esent the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the Talk 

About It! questions. Monitor student progress during the activity. Upon 

completion of the Explore activity, have student volunteers share their 

responses to the Inquiry Question. 

What if my students don’t have devices? You may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of Activity 

Students will use a sketch with an animation of a graph that shows the 

relationship between the diameter d and the distance around a circle C. 

Throughout this activity , students will use the sketch to investigate the 

relationship between d and C. 

Inquiry Question 

How does the distance around a circle relate to its diameter? Sample 

answer: The distance around a circle is in a proportional relationship with 

its diameter . Changing the length of the diameter changes the distance 

around the circle by a factor of about 3.14. 

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. A sample response for the Talk About It! 

question on Slide 2 is shown. 

Talk About It! 
SLIDE 2 

Mathematical Discourse 

Is the distance around a circle proportional to the diameter? Explain your 

reasoning. yes; Sample answer: The graph of the relationship is a straight 

line through the origin. 

(continued on next page) 
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2 EXPLORE AND DEVELOP 7.G.B.4 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore The Distance Around a Circle 
(continued)

Teaching the Mathematical Practices 

5 Use Appropriate Tools Strategically S tudents will use Web 

Sketchpad to explore and examine the relationship between the 

diameter of a circle and the distance around the circle. 

MPMP

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. A sample response for the Talk About It! 

question on Slide 5 is shown. 

Talk About It! 
SLIDE 5 

Mathematical Discourse 

Without using the sketch, how do you think you could find the distance 

around a circle with a diameter of 2.8 centimeters? Sample answer: 
_ 

C 
_ Because the ratio is always approximately 3.14, I can multiply the 

d 

diameter, 2.8 cm, by 3.14 to find the distance around the circle. 

Interactive Presentation 

Explore, Slide 5 of 6 

TYPE

On Slide 4, students make a conjecture about the ratio of 

a circumference to diameter as the circle changes size. 

TYPE

On Slide 5, students write a formula to find the distance C around 

a any circle given its diameter d. 

TYPE

On Slide 6, students respond to the Inquiry Question and view a 

a sample answer. 
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2 EXPLORE AND DEVELOP 7.G.B.4 

Interactive Presentation 

Learn, Circumference of Circles, Slide 1 of 2 

FLASHCARDS

On Slide 1, students use Flashcards to 

view multiple representations of the 

formula for the circumference of a circle. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Circumference of Circles 

Objective 

Students will understand that the distance around a circle is called its 

circumference, and how the circumference is related to the circle' s 

diameter and radius. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively Enc ourage students to 

make a connection between proportional relationships and the 

formula that is used to find the circumference of a circle. Have 

them discuss what it means that the relationship between a 

circle’s circumference and diameter is proportional. They should 

understand that the ratio for the circumference of any circle to its 

diameter will always be the same value, π. 

As students discuss the Talk About It! question on Slide 2, 

encourage them to understand the difference between an 

estimate and an exact answer. 

6 Attend to Precision As students discuss the Talk About It! 

question on Slide 2, remind them that the digits in the exact value 

of π never repeat and never terminate. Have them discuss what 

that means for calculations that involve π. 

MPMP

Go Online to find additional teaching notes. 

Talk About It! 
SLIDE 2 

Mathematical Discourse 
2 __ 2 _ When you use 3.14 or to find the circumference of a circle, will it be 
7 

the exact circumference or an approximation? Justify your response. 
_ 2 _ 2 _ Sample answer: Because 3.14 and are approximate values for π, the 
7 

circumference is an approximation. 
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7.G.B.4 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Find the Circumference 
Given the Diameter 

Objective 

Students will find the circumference of a circle given the diameter. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively A s students discuss the 

Talk About It! question on Slide 3, encourage them to understand 

the symbolic notation used for each symbol, = and ≈. 

6 Attend to Precision Encourage students to determine and 

defend which formula they will use to find the circumference and 

express the circumference with a degree of precision appropriate 

for the context of the problem. 

As students discuss the Talk About It! question on Slide 3, be sure 

they can precisely explain why the equals sign was changed to 

the approximately equals sign during the solution process. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What formula for the circumference will you use? Why? C = πd;

I am given the diameter. 

AL A classmate claims they can use the formula C = 2 .πr  Is this

correct? Explain. yes; Sample answer: It will just involve an extra 

step to find the radius, but the answer will be the same. 

OL Why is it important to make an estimate prior to solving the

problem? Sample answer: By making an estimate, I can compare 

my answer to the estimate to verify that my answer is reasonable. 

OL A classmate claims the exact distance around the clock face is 23π

feet. Is this correct? Explain. yes; Sample answer: The exact value 

does not use a decimal approximation. 

BL How far does the tip of the minute hand of Big Ben travel in one

day? Explain. about 1,733.28 feet; Sample answer: The tip travels 

about 72.22 feet in one hour. Multiply this by 24 hours to find how 

far it travels in one day. 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 1, Find the Circumference Given the Diameter, Slide 1 of 4 

TYPE

On Slide 2, students enter the 

a approximate circumference. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 7.G.B.4 

Interactive Presentation 

Example 2, Find the Circumference Given the Radius, Slide 2 of 4 

TYPE

On Slide 2, students enter the 

a approximate circumference. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Find the Circumference 
Given the Radius 

Objective 

Students will find the circumference of a circle given the radius. 

Teaching the Mathematical Practices 

6 Attend to Precision Enc ourage students to determine and 

defend which formula they will use to find the circumference and 

express the circumference with a degree of precision appropriate 

for the context of the problem. 

As students discuss the Talk About It! question on Slide 3, 

encourage them to use appropriate measurements and labels, 

keeping in mind the difference between area and perimeter or 

length. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What formula for the circumference will you use? Why? C = 2 ;πr

I am given the radius. 

AL A classmate claims they can use the formula C = πd. Is this

correct? Explain. yes; Sample answer: It will just involve an extra 

step to find the diameter, but the answer will be the same. 

OL Estimate the circumference. Sample answer: The radius is close

to 20 inches. Pi is close to 3. So, the circumference is close to 

120 inches. 

OL Write a real-world problem that can be represented by these

quantities. Sample answer: John is making a small circular table. 

The radius of the table is 21.2 inches. What will be the distance 

around the table? 

BL Find the circumference using a value of pi rounded to 3.14159.

Round the circumference to the nearest thousandth. Compare this 

circumference to the one using pi rounded to 3.14. about 133.203 

inches; Sample answer: 133.203 is very close to 133.136, the 

difference is 0.067 inch, which is less than seven hundredths 

of an inch. 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

760 Module 12 • Area, Surface Area, and Volume 

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page1090.xhtml


7.G.B.4 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Use Circumference to Find Missing 
Dimensions 

Objective 

Students will understand how the circumference formula can be applied 

to find the diameter or radius of a circle. 

Go Online to find additional teaching notes and T eaching the 

Mathematical Practices. 

Talk About It! 
SLIDE 1 

Mathematical Discourse 

Why is there a 2 in the denominator for the equation to find the radius, 

but not in the equation to find the diameter? Sample answer: Using 

the formula C = 2πr to find the radius, you divide each side by 2 .π  

Therefore, there is a 2 in the denominator . Using the formula C = πd to 

find the diameter , you divide each side by π, not 2 .π  

Example 3 Find the Diameter Given the 
Circumference 

Objective 

Students will find the diameter of a circle given the circumference. 

Questions for Mathematical Discourse 

SLIDE 2 

AL What do you need to find? the diameter of the ring 

AL What are you given? the circumference of the ring, 66 meters 

_ C _ OL What formula will you use? Why? d = ; Sample answer: I need to π 

find the diameter and I know the circumference. 

OL Estimate the diameter. Sample answer: π is close to 3. Because 

66 ÷ 3 is 22, the diameter is close to 22 meters. 

BL Suppose you wanted to make a model of the bronze ring with a 

scale of 1 inch = 3 meters. What will be the approximate diameter 

of the model? Explain. about 7 inches; Sample answer: If 

1 inch = 3 meters, then the circumference of the model will be 

66 ÷ 3, or 22 inches. To find the approximate diameter of the 

model, divide 22 by 3. 14. The diameter will be about 7 inches. 

Go Online 

• Find additional teaching notes, Teaching the Mathematical Practices, 

and the Talk About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Learn, Use Circumference to Find Missing Dimensions 

TYPE 

On Slide 2 of Example 3, students enter 

a the approximate diameter. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 7.G.B.4 

Interactive Presentation 

Example 4, Find the Radius Given the Circumference, Slide 2 of 4 

TYPE

On Slide 2, students enter the 

a approximate radius. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 4 Find the Radius Given the 
Circumference 

Objective 

Students will find the radius of a circle given the circumference. 

Teaching the Mathematical Practices 

6 Attend to Precision Enc ourage students to determine and 

defend which formula they will use to find the radius and express 

the radius with a degree of precision appropriate for the context 

of the problem. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What do you need to find? the radius of the circle

AL What are you given? the circumference of the circle, 70.82 inches

_ C _ 
OL What formula will you use? Why? r =; Sample answer: I need to 

2π 
find the radius and I know the circumference. 

OL Estimate the diameter. Sample answer: π is close to 3, and 70.82

is close to 72. Since 72 ÷ 6 is 12, the radius is close to 12 inches. 

BL Can you use the formula C = 2πr to find the radius? Explain. yes;

Sample answer: I can replace C with the value of the circumference 

and then divide each side of the equation by 2 and by π. 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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7.G.B.4 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Gardening 

Objective 

Students will come up with their own strategy to solve an application 

problem involving a circular garden. 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them, 

4 M odel with Mathematics Students will be presented with 

a task. They will first seek to understand the task, and then 

determine possible entry points to solving it. As students come up 

with their own strategies, they may propose mathematical models 

to aid them. As they work to solve the problem, encourage them 

to evaluate their model and/or progress, and change directions, 

if necessary. 

2 Reason Abstractly and Quantitatively As students discuss the 

Talk About It! question, encourage them to draw a representation 

of the problem to explain their reasoning. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others As students respond to the Write About It! prompt, 

have them make sure their argument uses correct mathematical 

reasoning. If you choose to have them share their responses with 

others, encourage the listeners to ask clarifying questions to 

verify that the reasoning is correct. 

MPMP

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

the task, or have a volunteer read it aloud. Then allow students the time 

to mak e sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them 

on a particular strategy, encourage them to use their own strategies to 

solve the problem and to evaluate their progress along the way. They 

may or may not find that they need to change direction or try out several 

strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustration, or disengagement, intervene to encourage 

them to think of alternate approaches to the problem. Some sample 

questions are shown. 

• What does the circumference of a circle represent? 

• What formula for circumference should you use? 

Write About It! 

Have students share their responses with another pair/group of students 

or t he entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

Interactive Presentation 

Apply, Gardening 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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3 REFLECT AND PRACTICE 7.G.B.4 

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Essential Question Follow-Up 

How can we measure objects to solve problems? 

In this lesson, students learned how to find the circumference of circles. 

Encourage them to brainstorm with a partner at least two real-world 

situations in which they might need to find the circumference of a circle. 

Some e xamples could include the distance around a circular swimming 

pool or the length of a circular walking path in a park. 

Exit Ticket 

Refer to the Exit Ticket slide. Suppose a model of the Olympic rings is 

constructed and each circle has a radius of 6 feet. What is the amount of 

rope used in the construction of the model of the five rings? Explain how 

you solved the problem. Use 3.14 for π. Round to the nearest hundredth, 

if necessary. 188.4 feet; Sample answer: The circumference of one ring in 

the model is 2 (6),π  or about 37.68 feet. Multiply 37.68 by 5 to obtain that 

about 188.4 feet of rope is needed to create the model of the five rings. 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, 

THEN assign: 

• Practice, Exercises 1–9 odd, 11–14 

• Extension: Perimeter of Semicircles 

• Circumference and Area of Circles 

BL 

IF students score 66–89% on the Checks, 

THEN assign: 

• Practice, Exercises 1–9, 12 

• Extension: Perimeter of Semicircles 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1–4 

• Areas of Parallelograms, Triangles, and Trapezoids 

OL 

IF students score 65% or below on the Checks, 

THEN assign: 

• Remediation: Review Resources 

• Take Another Look 

• Areas of Parallelograms, Triangles, and Trapezoids 
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7.G.B.4 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive Student 

Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Assignments 

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T opic Exercises 

2 find the circumference of a circle given the diameter 1, 2 

2 find the circumference of a circle given the radius 3, 4 

2 find the diameter of a circle given the circumference 5, 6 

2 find the radius of a circle given the circumference 7, 8 

3 solve application problems involving circumference of

circles 

9, 10 

3 higher-order and critical thinking skills 11–14 

Common Misconception 

Some students may reverse the relationship between the radius and 

diameter , thinking that the radius is twice the diameter. In this case, 

they may calculate the circumference as π times the radius, or π 

times twice the diameter. In Exercise 3, students may demonstrate this 

common misconception by calculating the circumference to be about 

98.91 centimeters. Remind them to use reasoning about the relationship 

between the radius and diameter in order to check their work and 

determine if their answer is reasonable. 
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3 REFLECT AND PRACTICE 7.G.B.4 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them In 

E xercise 11, students use multiple steps to find the distance 

around a semicircle. 

2 Reason Abstractly and Quantitatively In Exercise 13, students 

describe how the circumference of a circle would change if the 

radius was doubled. 

3 Construct Viable Arguments and Critique the Reasoning of 

Others In Exercise 14, students use mental math to determine 

if the circumference of a circle with a radius of 5 inches will be 

greater than or less than 30 inches. 

MPMP

Collaborative Practice 

Have students work in pairs or small groups to complete the following 

e xercises. 

Create your own application problem. 

Use with Exercise 9 After completing the application problems, have 

students write their own real-world application problem that involves the 

concepts from this lesson. Have them trade their problems with a partner 

and solve them. Then have them check each other’s work, and discuss 

and resolve any differences. 

Listen and ask clarifying questions. 

Use with Exercises 13–14 Have students work in pairs. Have students 

individually read Exercise 13 and formulate their strategy to solve the 

problem. Assign one student as the coach. The other student should talk 

through their strategy, while the coach listens, asks clarifying questions, 

and offers encouragement and/or redirection. Have students switch roles 

to complete Exercise 14. 
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Lesson 12-2 

Area of Circles 

7.G.B.4 

LESSON GOAL 

Students will find the area of circles. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Area of Circles 

Learn: Derive the Formula for the Area of a Circle 

Learn: Area of Circles 

Example 1: Find the Area Given the Radius 

Example 2: Find the Area Given the Diameter 

Learn: Area of Semicircles 

Example 3: Find Area of Semicircles 

Learn: Use Circumference to Find Area 

Example 4: Use Circumference to Find Area 

Apply: Crafting 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of the Checks to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Take Another Look ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 71 of the Language Development 

Handbook to help your students build 

mathematical language related to the area of 

circles. 

ELL You can use the tips and suggestions on 

page T71 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 
45 min 1 day 

Focus 
Domain: Geometry 

Additional Cluster(s): In this lesson, students address additional cluster 

7. G.B by finding areas of circles. 

Standards for Mathematical Content: 7. G.B.4, Also addresses 

7.NS.A.3, 7.EE.B.4, 7.EE.B.4.A 

Standards for Mathematical Practice: MP 1, MP2, MP3, MP4, MP5, 

MP6, MP7 

Coherence 

Vertical Alignment 

Previous

Students found the circumference of circles. 

7 .G.B.4 

Now

Students find the area of circles. 

7.G.B.4 

Next

Students will find the area of composite figures. 

7.G.B.6 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students will draw on their 

knowledge of circles to build an understanding of the area of 

circles. Students will use their understanding to gain fluency while 

applying their knowledge in real-world problems. Students will also 

develop an understanding of finding the area of a circle given the 

circumference. 

Mathematical Background 
If a circle's radius or diameter is known, then its area can be calculated. 

2 To find the area of a circle, use the formula A = πr , where r is the 

radius. You can also estimate the area of a circle by rounding π to 3 and 

calculating mentally. 
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1 LAUNCH 7.G.B.4 

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Learn? 

Warm Up 

Prerequisite Skills 

The Warm-Up exercises address the following prerequisite skills for this 

lesson: 

• evaluating numerical expressions involving whole-number exponents 

(Exercises 1–2) 

• evaluating algebraic expressions involving whole-number exponents 

(Exercise 3) 

Answers 

1. 64 

2. 400 

3. 81 square centimeters 

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about the use of longe lines when 

training a horse in a circular enclosure. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer read 

aloud How can I meet this standard? and How can I use these practices?, 

and connect these to the standards. 

What Vocabulary Will You Learn? 
Use the following questions to engage students and facilitate a class 

discussion. 

Ask: 

• Define the term area in your own words. Sample answer: Area is the 

amount of space within a closed figure. 

• How does the prefix semi- help you define semicircle? Sample answer: 

The prefix semi- means half, so a semicircle is half of a circle. 
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2 EXPLORE AND DEVELOP 7.G.B.4 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Area of Circles 

Objective 

Students will use Web Sketchpad to explore the formula for the area of a 

circle. 

Ideas for Use 

Recommended Use Pr esent the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the Talk 

About It! questions. Monitor student progress during the activity. Upon 

completion of the Explore activity, have student volunteers share their 

responses to the Inquiry Question. 

What if my students don’t have devices? You may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of Activity 

Students will be presented with two figures divided into the same number 

of sectors: a circle and a wavy parallelogram. Throughout this activity , 

students will use the figures to investigate the relationships between the 

attributes of the two figures. 

Inquiry Question 

How can you use the formula for the area of a parallelogram to help 

you find the area of a circle ? Sample answer: I can start with the formula 

for the area of a parallelogram and then substitute half of the circle’s 

circumference for the base and the radius for the height to find the area 

of the corresponding circle. 

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. A sample response for the Talk About It! 

question on Slide 2 is shown. 

Talk About It! 
SLIDE 2 

Mathematical Discourse 

How are the circle and the wavy parallelogram related? What happens to 

the wavy parallelogram as more sectors are added? Sample answer: Both 

are made up of the same number of sectors of the same size; As more 

sectors are added, the waves become smaller and the parallelogram 

becomes less wavy. 

(continued on next page) 

Interactive Presentation 

Explore, Slide 1 of 6 

Explore, Slide 2 of 6 

WEB SKETCHPAD 

Throughout the Explore, students use Web Sketchpad to explore 

how the formula for the area of a parallelogram can be used to 

help find the area of a circle. 
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2 EXPLORE AND DEVELOP 7.G.B.4 

Interactive Presentation 

Explore, Slide 4 of 6 

CLICK

On Slide 5, students select from drop-down menus to complete 

statements. 

TYPE

On Slide 5, students make a conjecture about how to find the area 

a of a circle. 

TYPE

On Slide 6, students respond to the Inquiry Question and view a 

a sample answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Area of Circles (continued) 

Teaching the Mathematical Practices 

5 Use Appropriate Tools Strategically S tudents will use Web 

Sketchpad to help them gain insight into determining the formula 

for the area of a circle. 

7 Look For and Make Use of Structure Students should analyze 

the structures of the figures in order to describe the relationship 

between the circle and the wavy parallelogram. 

MPMP

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. Sample responses for the Talk About It! 

questions on Slide 4 are shown. 

Talk About It! 
SLIDE 4 

Mathematical Discourse 

What is the relationship between the number of sectors along the base of 

the parallelogram and the total number of sectors in the circle? Sample 

answer: The number of sectors along the base of the parallelogram is half 

the total number of sectors in the circle. 

As the number of sector increases, how does the area of the 

parallelogram compare to the area of the circle? Sample answer: The 

area of the parallelogram gets closer and closer to the area of the circle. 
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7.G.B.4 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Derive the Formula for the Area 
of a Circle 

Objective 

Students will understand how to derive the formula for the area of a circle 

from the area of a parallelogram. 

Teaching Notes 

Have students imagine the number of sections into which the circle can 

be divided increasing to an infinite number of sections. As the number 

of sections increases, the rearranged figure more closely resembles a 

parallelogram. Be sure that students understand how the labels on the 

parallelogram are related to the radius and circumference of the circle. 

Prior to having students move through the steps to derive the area 

formula, have them discuss with a partner what strategies they can use 

to come up with the formula. Then have them move through the steps 

to see if their strategy was similar or different, and whether or not their 

strategy was mathematically correct. 

Interactive Presentation 

Learn, Derive the Formula for the Area of a Circle 

CLICK 

Students move through the steps to write 

the formula for the area of a circle based on 

the formula for the area of a parallelogram. 
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2 EXPLORE AND DEVELOP 7.G.B.4 

Interactive Presentation 

Learn, Area of Circles 

FLASHCARDS

On Slide 1 of the Learn, students use 

Flashcards to view multiple representations 

of the formula for the area of a circle. 

TYPE

On Slide 1 of Example 1, students 

a determine the approximate area of the 

circle. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Area of Circles 

Objective 

Students will understand how to find the area of a circle. 

Go Online to find additional teaching notes. 

Example 1 Find the Area Given the Radius 

Objective 

Students will find the area of a circle given the radius. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively Enc ourage students 

to begin by making an estimate, and to use their estimate to 

determine if their solution is reasonable. 

6 Attend to Precision Students should be precise in using the 

approximately equals sign during their solution process after they 

replace π with its approximation of 3.14. 

MPMP

Questions for Mathematical Discourse 
SLIDE 1 

AL What dimension is known? What are you asked to find? I know the

radius, 14.2 in. I need to find the area. 

AL Why is it important to make an estimate? Sample answer: By

making an estimate, I can use the estimate to determine if my 

answer is reasonable. 

OL Explain how to estimate the area of the circle. Sample answer: π
is close to 3, and 14.2 is close to 14. Find the product of 3 and the 

square of 14, or 196, which is 588. The area is about 588 square 

inches. 

OL Is the actual area less than or greater than 588 square inches?

Explain. greater than; Sample answer: I rounded π down to 3, and 

I rounded 14.2 down to 14. So , the actual area is greater than my 

estimate. 

BL If the radius doubles, what happens to the area? Explain. the area

quadruples; Sample answer: If the radius doubles, the area will 

quadruple because the radius is squared in the area formula. 

Go Online 

• Find additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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7.G.B.4 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Find the Area Given the 
Diameter 

Objective 

Students will find the area of a circle given the diameter. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively Enc ourage students to 

make sense of the relationship between a circle’s diameter and 

radius, in order to reason that they must first find the radius. 

6 Attend to Precision Students should be precise in using the 

approximately equals sign during their solution process after they 

replace π with its approximation of 3.14. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What dimension is known? I know the diameter. 

AL How can you find the radius? Divide the diameter by 2. 

OL Why do you need to find the radius? The formula for the area of a 

circle is given in terms of the radius. 

OL How are the radius and the diameter related? The radius is half of 

the diameter. The diameter is twice the radius. 

BL How can you change the area formula so that you can use the 
_ d _ d __ diameter? Sample answer: Since r = substitute for r in the 
2 2 

2 _ d _ formula A = π (2 ) . 

SLIDE 3 

AL Why do you replace r with 13 in the formula, as opposed to 26? 

The radius is 13 feet, and r represents the radius. The diameter is 

26 feet. 

OL Explain how to estimate the solution. Sample answer: π is close to 

3. Find the product of 3 and the square of 13, or 169, which is 507. 

The area of the circle is close to 507 square feet. 

BL A classmate claims the solution, 530.66 square feet, is not 

close enough to the estimate of 507 square feet in order for the 

solution to be reasonable. How can you convince your classmate 

the solution is close to the estimate? Sample answer: Since π 

was rounded down, the estimate will be less than the area. The 

difference between π (169) and 3(169) is 0.14(169), which is 23.66, 

which is the difference between 530 .66 and 507. 

Go Online 

• Find additional teaching notes, Teaching the Mathematical Practices, 

and the Talk About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 2, Find the Area Given the Diameter, Slide 1 of 5 

TYPE 

On Slide 2, students determine the radius 

a of the base of the statue. 

TYPE 

On Slide 3, students determine the 

a approximate area of the space needed to 

fit the base of the statue. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 7.G.B.4 

Interactive Presentation 

Example 3, Find Area of Semicircles, Slide 2 of 4 

FLASHCARDS

In the Learn, students use Flashcards to 

view multiple representations for the 

formula for the area of a semicircle. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION

Learn Area of Semicircles 

Objective 

Students will understand how the area of a semicircle is related to the 

area of a circle, with the same radius, and how that relationship can be 

e xpressed in a formula. 

Teaching Notes 

Have students select the W ords, Symbols, and Model flashcards to 

see the area formula for a semicircle expressed in these multiple 

representations. You may wish to ask students what the prefix semi- 

means, and how it can help them understand the meaning of the term 

semicircle. Ask students for other examples of words that have the 

same prefix. Possible examples can include semifinals, semifinalists, 

semiprofessional, semester, or semisolids. 

Example 3 Find Area of Semicircles 

Objective 

Students will find the area of a semicircle. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively Enc ourage students to 

make sense of the relationship between a circle and semicircle, in 

order to find the area of the semicircle. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What do you notice about the area in which the dog can roam?

Sample answer: It is a semicircle. 

AL Are you given the radius or the diameter? I am given the radius.

OL If you forgot the formula for the area of a semicircle, how can you

solve the problem without it? Sample answer: Find the area of the 

whole circle. Then divide that area by 2. 

OL Suppose the dog had the entire area of the circle to roam. What

would be the area of the entire circle? Use 3.14 for π. Explain how 

you solved. 2,826 square feet; Sample answer: I multiplied the 

area of the semicircle by 2. 

BL Suppose the family restricted the radius to be 15 feet, as opposed

to 30 feet. Explain what effect this restriction has on the area in 

which the dog will have to roam. Sample answer: The radius is 

divided by 2. Since the radius is squared in the area formula, this 

means the area will be divided by the square of 2, or 4. 

Go Online 

• Find additional teaching notes, and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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7.G.B.4 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Use Circumference to Find Area 

Objective 

Students will understand how they can apply the formula for the 

circumference of a circle to find the circle' s area, given the circumference. 

Teaching Notes 

Prior to having students watch the animation, you may wish to have 

students discuss how they might be able to find the area of a circle 

given its circumference. Draw a circle on the board, or have students 

draw a circle using notebook paper . Label the circle’s circumference as 

approximately 18.84 meters. Encourage students to discuss with a partner 

some possible strategies they can use to find the area of the circle. Have 

them work together to determine the approximate area of the circle. Then 

have them watch the animation to see if their strategy was used. If not, 

ask them how the strategies compare and whether or not their strategy 

was a mathematically correct one. 

DIFFERENTIATE 

Enrichment Activity BL 

To further students’ understanding of how area is related to 

circumference, have students work with a partner to discover a formula 

for the area of a circle based on the circumference. They should be able 
2 2 _ C _ _ C _ to explain how they arrived at their formula. A = π ( = 2 2π ) or A 

4π 

Interactive Presentation 

Learn, Use Circumference to Find Area 

WATCH 

Students watch an animation that explains 

how to find the area of a circle given its 

circumference. 
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2 EXPLORE AND DEVELOP 7.G.B.4 

Interactive Presentation 

Example 4, Use Circumference to Find Area, Slide 2 of 5 

TYPE

On Slide 2, students determine the radius 

of the circle. a

TYPE

On Slide 3, students determine the 

a approximate area of the circle. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 4 Use Circumference to Find Area 

Objective 

Students will find the area of a circle given the circumference of the 

circle. 

Teaching the Mathematical Practices 

7 Look For and Make Use of Structure Enc ourage students 

to analyze the structure of the formulas for the area and 

circumference of a circle, noting that if they first find the radius 

(given the circumference), they can then find the area. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What information are you given? What do you need to find? I am

given the exact circumference. I need to find the approximate area. 

OL In order to find the area, what do you need to do first? Why?

Sample answer: I need to find the radius. The input for the area 

formula is the radius, not the circumference. 

OL How can you use the exact circumference to find the radius?

Sample answer: Write the circumference formula, substitute 32π 

for C. Then solve the equation for r. 

BL How can you find the radius another way? Sample answer:

Because the circumference is 32π , this means the diameter of the 

circle is 32 inches. Divide the diameter by 2 to obtain a radius of 16 

inches. 

SLIDE 3 

AL Now that you know the radius, what do you need to do now? Use

the radius to find the area of the circle. 

OL Estimate the area of the circle. Sample answer: π is close to 3.

Find the product of 3 and the square of 16, or 256, which is 768. 

The area is close to 768 square inches. 

OL What is the exact area? 256π

BL A classmate claims that since 256 divided by 32 is 8, then the area

of any circle with a given circumference of nπ units, will always be 

8nπ square units. Is this reasoning correct? Explain. no; Sample 

answer: If the circumference is nπ, then the diameter is n units. 
_ n _ This means the radius is units, and the area is actually 

2 2 2 
_ n _ _ n _ 

π ( its. It just happens that when n = 32,
4 )square un 

2 4 
n __ is 256. If n was 20, then is 100, which is not 8 times as 
4 

great as 20. 

Go Online 

• Find additional teaching notes, Teaching the Mathematical Practices, 

and the Talk About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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7.G.B.4 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Crafting 

Objective 

Students will come up with their own strategy to solve an application 

problem involving a square scrapbook page. 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them, 

4 M odel with Mathematics Students will be presented with 

a task. They will first seek to understand the task, and then 

determine possible entry points to solving it. As students come up 

with their own strategies, they may propose mathematical models 

to aid them. As they work to solve the problem, encourage them 

to evaluate their model and/or progress, and change directions, 

if necessary. 

2 Reason Abstractly and Quantitatively As students discuss 

the Talk About It! question, encourage them make sense of the 

quantities and to explain their reasoning within the context of the 

problem. 

3 Construct Viable Arguments and Critique the Reasoning of 

Others As students respond to the Write About It! prompt, have 

them to make sure their argument uses correct mathematical 

reasoning. If you choose to have them share their responses with 

others, encourage the listeners to ask clarifying questions to 

verify that the reasoning is correct. 

MPMP

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

the task, or have a volunteer read it aloud. Then allow students the time 

to mak e sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them on a 

particular strategy, encourage them to use their own strategies to solve the 

problem and to evaluate their progress along the way. They may or may 

not find that they need to change direction or try out several strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustration, or disengagement, intervene to encourage 

them to think of alternate approaches to the problem. Some sample 

questions are shown. 

• What is the relationship between the side length of the square and the 

diameter of the circle? 

• What is the formula for finding the area of a circle? 

Write About It! 

Have students share their responses with another pair/group of students 

or t he entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

Interactive Presentation 

Apply, Crafting 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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3 REFLECT AND PRACTICE 7.G.B.4 

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Essential Question Follow-Up 

How can we measure objects to solve problems? 

In this lesson, students learned how to find the area of circles. Encourage 

them to brainstorm with a partner a real-world situation in which they 

might need to find the area of a circle. Have them compare and contrast 

when they would need to find the area versus the circumference of a 

circle. Some e xamples could include the number of square feet covered 

by a circular floor rug (area) and the length of binding needed to bind the 

outside edge of a circular floor rug (circumference). 

Exit Ticket 

Refer to the Exit Ticket slide. Why is the amount of area a horse can roam, 

while attached to the 30-foot-long longe line, about 2,826 square feet? 

Sample answer: The radius of the circle is 30 feet. The area of a circle 

with radius 30 feet is about 3.14(30)(30), or about 2,286 square feet. 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, 

THEN assign: 

• Practice, Exercises 3, 5, 9, 11–14 

• Circumference and Area of Circles 

BL 

IF students score 66–89% on the Checks, 

THEN assign: 

• Practice, Exercises 1–8, 10, 12 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1–4 

• Area of Parallelograms, Triangles, and Trapezoids 

OL 

IF students score 65% or below on the Checks, 

THEN assign: 

• Remediation: Review Resources 

• Take Another Look 

• Area of Parallelograms, Triangles, and Trapezoids 

AL 
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7.G.B.4 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive Student 

Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Assignments 

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T opic Exercises 

1 find the area of a circle given the radius 1, 2 

2 find the area of a circle given the diameter 3, 4 

2 find the area of a semicircle 5, 6 

1 find the area of a circle given the circumference of the

circle 

7 

2 extend concepts learned in class to apply them in new

contexts 

8 

3 solve application problems involving areas of circles 9, 10 

3 higher-order and critical thinking skills 11–14 

Common Misconception 

Some students may mistake the formula for the area of a circle with the 

formula for the circumference of a circle using the radius. Explain to 
2 students that πr is not equivalent to 2 .πr  
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3 REFLECT AND PRACTICE 7.G.B.4 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively In E xercise 11, students 

explain how to find the area of a three-quarter circle and write a 

formula. 

1 Make Sense of Problems and Persevere in Solving Them In 

Exercise 13, find the area of part of a circle. 

3 Construct Viable Arguments and Critique the Reasoning of 

Others In Exercise 14, students determine if a statement is true or 

false and support their answer with an example. 

MPMP

Collaborative Practice 

Have students work in pairs or small groups to complete the following 

e xercises. 

Make sense of the problem. 

Use with Exercise 10 Have students work together to prepare a brief 

demonstration that illustrates how they solved this problem. For example, 

before they can find the difference in areas, they must first find the area 

of a circular garden and the area of a square garden. Have each pair or 

group of students present their response to the class. 

Create your own higher-order thinking problem. 

Use with Exercises 11–14 After completing the higher-order thinking 

problems, have students write their own higher-order thinking problem 

that involves the concepts from this lesson. Have them trade their 

problems with a partner and solve them. Then have them check each 

other’s work, and discuss and resolve any differences. 
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Lesson 12-3 

Area of Composite Figures 
7.G.B.6 

LESSON GOAL 

Students will find the area of composite figures. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Learn: Area of Composite Figures 

Example 1: Area of Composite Figures 

Learn: Area of Shaded Regions 

Example 2: Area of Shaded Regions 

Apply: Art 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress of the Checks after each example 

to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 72 of the Language Development 

Handbook to help your students build 

mathematical language related to the area of 

composite figures. 

ELL You can use the tips and suggestions on 

page T72 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 
45 min 1 day 

Focus 
Domain: Geometry 

Additional Cluster(s): In this lesson, students address additional cluster 

7. G.B by finding areas of composite figures. 

Standards for Mathematical Content: 7 .G.B.6, Also addresses 

7.NS.A.3, 7.EE.B.4, 7.EE.B.4.A, 7.G.B.4 

Standards for Mathematical Practice: MP 1, MP2, MP3, MP4, 

MP6, MP7 

Coherence 

Vertical Alignment 

Previous

Students found the area of circles. 

7 .G.B.4 

Now

Students find the area of composite figures. 

7.G.B.6 

Next

Students will find the volume of prisms and pyramids. 

7.G.B.6 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students will draw on their 

knowledge of finding the area of triangles and quadrilaterals to gain 

fluency in finding area of composite figures. They will also apply their 

fluency to real-world problems involving composite figures. 

Mathematical Background 
Composite figures are figures that are composed of two or more figures 

such as parallelograms, triangles, trapezoids, and circles. The area of a 

composite figure is the sum of the areas of the figures that make up the 

composite figure. To find the area of a composite figure, use the following 

steps. 

Step 1 Decompose the figure into shapes with areas you know how to 

find. 

Step 2 Use a formula to find the area of each shape. 

Step 3 Find the sum of the areas. 
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1 LAUNCH 7.G.B.6 

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Learn? 

Warm Up 

Prerequisite Skills 

The Warm-Up exercises address the following prerequisite skill for this 

lesson: 

• finding areas of quadrilaterals and semicircles (Exercises 1–5) 

Answers 

1. 169 square inches

2. 45 square centimeters 

3. 353.25 square feet 

4. 14 square meters 

5. 56.52 square feet 

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about the state flag of Ohio as an 

example of a composite figure. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer read 

aloud How can I meet this standard? and How can I use these practices?, 

and connect these to the standards. 

What Vocabulary Will You Learn? 
Use the following questions to engage students and facilitate a class 

discussion. 

Ask: 

• The term composite comes from the French term componere which 

means to put together. Make a prediction as to what you think a 

composite figure might be. Sample answer: A composite figure might 

be a figure that is put together, or composed of other figures. 
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2 EXPLORE AND DEVELOP 7.G.B.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Area of Composite Figures 

Objective 

Students will understand how to decompose a composite figure into 

known shapes in order to find the area. 

Teaching the Mathematical Practices 

6 Attend to Precision A s students complete the drag and drop 

activity, encourage them to pay attention to characteristics of 

each figure when identifying its name and area formula. 

MPMP

Teaching Notes 

The drag and drop activity will allow students to review and practice 

the names of shapes they have previously studied, in this grade or prior 

grades, and their associated area formulas. Y ou may wish to ask students 

to draw their own composite figures on a separate piece of paper. Then 

have students explain to a classmate why their figure is a composite 

figure. Have volunteers share their drawings with the class. 

DIFFERENTIATE 

Reteaching Activity AL 

If any of your students are struggling to determine the shapes that 

compose a composite figure, have them work with a partner to draw 

several composite figures, each using two or more of the shapes 

presented in the Learn. Then have them trade drawings with another 

pair of students. Each pair should identify the figures into which 

each composite figure can be decomposed. Have them compare 

answers with the original pair of students, and discuss and resolve any 

differences. 

Interactive Presentation 

Learn, Area of Composite Figures 

DRAG & DROP 

Students drag items to match the correct 

name and area formula to each figure. 
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2 EXPLORE AND DEVELOP 7.G.B.6 

Interactive Presentation 

Example 1, Area of Composite Figures, Slide 2 of 6 

DRAG & DROP 

On Slide 2, students drag values to 

identify dimensions of known figures. 

TYPE 

On Slide 4, students determine the area 

of the composite figure. a 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Area of Composite Figures 

Objective 

Students will find the area of composite figures. 

Teaching the Mathematical Practices 

7 Look For and Make Use of Structure Enc ourage students to 

study the structure of the composite figure in order to decompose 

it into smaller figures. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL Study the figure. Explain how it can be composed of a rectangle 

and a triangle. Sample answer: If a vertical line segment is drawn 

where the dotted line segment appears, the figure to the left of this 

line segment is the rectangle. The figure to the right is the triangle. 

OL Explain how to find the length of the base of the triangle. Sample 

answer: The base is parallel to the width of the rectangle, labeled 

4 in., and is the same length. So, the base of the triangle is 4 in. 

OL Explain how to calculate the height of the triangle. Sample answer: 

The total length of the pentagon is 20.75 in. Subtract 14.5 in. from 

this length. So, the height of the triangle is 6.25 in. 

BL Is there another way to decompose the figure? Explain. yes; 

Sample answer: I can draw a horizontal line segment cutting 

the pentagon directly in half. This will result in two congruent 

trapezoids. 

SLIDE 3 

AL Estimate the area of the rectangle. Sample answer: 14.5 is close 

to 15. Find the product of 15 and 4, which is 60. So, the area of the 

rectangle is close to 60 square inches. 

OL Estimate the area of the triangle. Sample answer: 6.25 is close to 

6. Find the product of 6 and 4, which is 24. Then divide that by 2. 

So, the area of the triangle is close to 12 square inches. 

BL If the width of the rectangle was 5 inches, instead of 4 inches, 

would it affect only the area of the rectangle, or also the triangle? 

Explain. It would affect both figures; Sample answer: The width of 

the rectangle is also the base of the triangle. 

Go Online 

• Find additional teaching notes, Teaching the Mathematical Practices, 

discussion questions, and the Talk About It! question to promote 

mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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7.G.B.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Area of Shaded Regions 

Objective 

Students will understand how to find the area of shaded regions. 

Go Online to have your students watch the animation on Slide 1. 

The animation illustrates how to find the area of a shaded region. 

Teaching Notes 
SLIDE 1 

You may wish to pause the animation right after the figure is shown and 

have students discuss with a partner what strategies they could use to 

find the area of the shaded region. They may use any strategy they wish; 

however, they should be prepared to explain their strategy and defend 

why it works. Then have them watch the animation to see if their strategy 

was used. If not, ask them how the strategies compare and whether or 

not their strategy was a mathematically correct one. 

DIFFERENTIATE 

Enrichment Activity BL 

To further students’ understanding of the area of shaded regions, 

have them work with a partner to draw their own figure that involves 

a shaded region. They should determine which measurements are 

necessary to include as labels, in order for another student to be able 

to find the area of the shaded region. Then have them trade figures 

with another pair of students. Each pair should discuss possible 

strategies that can be used to find the area of the shaded region, 

and then use an agreed-upon strategy to find the area. Have them 

compare solutions with the original pair of students, and discuss and 

resolve any differences. 

Interactive Presentation 

Learn, Area of Shaded Regions 

WATCH 

Students watch an animation that 

demonstrates how to find the area of 

shaded regions. 
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2 EXPLORE AND DEVELOP 7.G.B.6 

Interactive Presentation 

Example 2, Area of Shaded Regions, Slide 1 of 6 

TYPE

On Slide 2, students determine the 

a approximate area of the circle. 

TYPE

On Slide 4, students determine the 

a approximate area of the shaded region. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Area of Shaded Regions 

Objective 

Students will find the area of shaded regions. 

Teaching the Mathematical Practices 

7 Look For and Make Use of Structure Enc ourage students to 

analyze the structure of the figure to determine which figure 

represents the entire figure, and which figure should have its area 

subtracted from the area of the entire figure, in order to find the 

area of the shaded region. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL Describe the two figures that make up this figure, and how they

relate to one another. Sample answer: There is a larger circle. 

Inside the circle is a square. The area inside the circle that is not 

also inside the square is shaded. 

OL Estimate the area of the entire circle. Sample answer: π is close to
3. The radius is 6. Find the product of 3 and the square of 6, or 36, 

which is 108. So, the area is close to 108 square meters. 

BL What must be true about the four shaded regions? Explain. Sample

answer: They are the same shape and size, so they have the same 

area. 

SLIDE 3 

AL Describe the unshaded area. Sample answer: The unshaded area

is in the shape of a square with side length 8.5 meters. 

OL What are some ways you can describe the relationship between

the area of the circle and the unshaded area? Sample answers: The 

area of the circle is greater than the area of the unshaded area. 

The unshaded area plus the shaded area is equal to the area of the 

circle. 

BL Describe how the radius of the circle and the diagonal of the

square are related. Sample answer: The length of the diameter 

of the circle is equal to the length of the diagonal of the square. 

Because the diameter is twice the radius, the radius of the circle is 

equal to half the length of the diagonal of the square. 

Go Online 

• Find additional teaching notes, Teaching the Mathematical Practices, 

discussion questions, and the Talk About It! question to promote 

mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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7.G.B.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Art 

Objective 

Students will come up with their own strategy to solve an application 

problem involving the creation of a mosaic. 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them, 

4 M odel with Mathematics Students will be presented with 

a task. They will first seek to understand the task, and then 

determine possible entry points to solving it. As students come up 

with their own strategies, they may propose mathematical models 

to aid them. As they work to solve the problem, encourage them 

to evaluate their model and/or progress, and change directions, 

if necessary. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others As students respond to the Write About It! prompt, 

have them make sure their argument uses correct mathematical 

reasoning. If you choose to have them share their responses with 

others, encourage the listeners to ask clarifying questions to 

verify that the reasoning is correct. 

MPMP

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

the task, or have a volunteer read it aloud. Then allow students the time 

to mak e sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them on a 

particular strategy, encourage them to use their own strategies to solve the 

problem and to evaluate their progress along the way. They may or may 

not find that they need to change direction or try out several strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustration, or disengagement, intervene to encourage 

them to think of alternate approaches to the problem. Some sample 

questions are shown. 

• How many shapes make up the area of the mosaic? 

• What formulas will you need to find the area of the mosaic? 

• How would you determine the number of tiles needed? 

Write About It! 

Have students share their responses with another pair/group of students 

or t he entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

Interactive Presentation 

Apply, Art 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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3 REFLECT AND PRACTICE 7.G.B.6 

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Essential Question Follow-Up 

How can we measure objects to solve problems? 

In this lesson, students learned how to find the area of composite figures. 

Encourage them to brainstorm with a partner a real-world situation 

in which they might need to find the area of a composite figure. For 

e xample, they might need to find the area of an L-shaped room to find 

how much carpet is needed to cover the floor. 

Exit Ticket 

Refer to the Exit Ticket slide. Describe one way that the flag can 

be decomposed into smaller shapes to find its area. Then describe 

the dimensions you would need to know in order to find the area of the 

flag. Sample answer: A vertical line can be drawn through the vertex 

where the V-shaped cut exists. This results in a trapezoid and two small 

triangles. I would need to know the lengths of the base and height of 

each triangle. I would also need to know the lengths of the two bases of 

the trapezoid and its height. Then I can find the area of the flag. 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, 

THEN assign: 

• Practice, Exercises 9, 11–14 

• Area of Composite Figures 

BL 

IF students score 66–89% on the Checks, 

THEN assign: 

• Practice, Exercises 1–7, 10, 12 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1 and 2 

• Area of Parallelograms, Triangles, and Trapezoids 

OL 

IF students score 65% or below on the Checks, 

THEN assign: 

• Remediation: Review Resources 

• Area of Parallelograms, Triangles, and Trapezoids 

AL 
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7.G.B.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive Student 

Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Assignments 

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T opic Exercises 

1 find the area of composite figures 1–6 

1 find the area of shaded regions 7 

2 extend concepts learned in class to apply them in new

contexts 

8 

3 solve application problems involving area of composite

figures 

9, 10 

3 higher-order and critical thinking skills 11–14 

Common Misconception 

Some students may assume that there is only one way to divide a 

composite figure into recognizable shapes. In Ex ercise 5, discuss with 

students the multiple ways the area of the composite figure could be 

found. 
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3 REFLECT AND PRACTICE 7.G.B.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively In E xercise 11, students 

explain how to find the area of a figure involving a square and a 

quarter circle. 

2 Reason Abstractly and Quantitatively In Exercise 13, students 

explain how they could estimate the area of a composite figure 

with a curved side that is not a semicircle. 

MPMP

Collaborative Practice 

Have students work in pairs or small groups to complete the following 

e xercises. 

Solve the problem another way. 

Use with Exercise 10 Have students work in groups of 3–4. After 

completing Exercise 10, have one student from each group rotate to form 

a different group of students. Each student should share the solution 

method they previously used to solve the problem. Have students 

compare and contrast the different methods for solving the problem, and 

determine if each method is a viable solution. If the solutions were the 

same, have them brainstorm another way to solve the problem. Have one 

group present two viable solution methods to the class, and explain why 

each method is a correct method. 

Be sure everyone understands. 

Use with Exercises 11 and 13 Have students work in groups of 3–4 to solve 

the problem in Exercise 11. Assign each student in the group a number. 

The entire group is responsible to ensure that every group member 

understands how to solve the problem. Group members should ask each 

other clarifying questions and check each other’s understanding. Call 

on a randomly numbered student from one group to share their group’s 

solution to the class. Repeat the process for Exercise 13. 
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Lesson 12-4 

Volume of Prisms and Pyramids 
7.G.B.6 

LESSON GOAL 

Students will find the volume of prisms and pyramids. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Volume of Prisms 

Learn: Volume of Prisms 

Example 1: Volume of Rectangular Prisms 

Example 2: Volume of Triangular Prisms 

Explore: Volume of Pyramids 

Learn: Volume of Pyramids 

Example 3: Volume of Pyramids 

Learn: Use Volume to Find Missing Dimensions 

Examples 4–5: Use Volume to Find Missing Dimensions 

Apply: Packaging 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

Formative Assessment Math Probe 

DIFFERENTIATE 

View reports of the Checks to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Take Another Look ● 

Extension: Volume of Cylinders ● ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 73 of the Language Development 

Handbook to help your students build 

mathematical language related to the volume of 

prisms and pyramids. 

ELL You can use the tips and suggestions on 

page T73 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 
45 min 1 day 

Focus 
Domain: Geometry 

Additional Cluster(s): In this lesson, students address additional cluster 

7.G.B by finding the volume of prisms and pyramids. 

S tandards for Mathematical Content: 7 .G.B.6, Also addresses 

7.NS .A.3, 7.EE.B.4, 7.EE.B.4.A 

Standards for Mathematical Practice: MP 1, MP2, MP3, MP4, MP5, 

MP6, MP 7 

Coherence 

Vertical Alignment 

Previous

Students found the area of composite figures. 

7.G.B.6 

Now

Students find the volume of prisms and pyramids. 

7.G.B.6 

Next

Students will find the surface area of prisms and pyramids. 

7.G.B.6 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students will draw on their 

knowledge of finding area to gain fluency in finding the volume of 

rectangular prisms, triangular prisms and pyramids. They will use 

their knowledge to gain an understanding of using the volume of a 

three-dimensional object to find a missing dimension. They will apply 

their fluency to solve real-world problems. 

Mathematical Background 
Volume is the measure of space occupied by a three-dimensional figure. 

It is measured in cubic units. 

• Rectangular Prism: V = Bh or V = lwh 
_ 1 _ • Triangular Prism: V = Bh, where B = bh 
2 

_ 1 
• Pyramid: V = Bh 

3 

Lesson 12-4 • Volume of Prisms and Pyramids 785a

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page1121.xhtml


1 LAUNCH 7.G.B.6 

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Learn? 

Warm Up 

Prerequisite Skills 

The Warm-Up exercises address the following prerequisite skill for this 

lesson: 

• finding areas of triangles and rectangles (Exercises 1–5) 

Answers 

1. 6,903 square millimeters 

2. 3.15 square feet 

3. 112 square inches 

4. 6,283 square centimeters 

5. 10.6 square feet 

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about the volume of various popcorn 

tins in the shape of rectangular prisms. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer read 

aloud How can I meet this standard? and How can I use these practices?, 

and connect these to the standards. 

What Vocabulary Will You Learn? 
Use the following questions to engage students and facilitate a class 

discussion. 

Ask: 

• Perimeter is measured in units, sometimes called linear units. Area 

is measured in square units. Make a prediction as to what type of 

measurement is measured in cubic units. Volume is measured in 

cubic units. 

• A rectangular prism has 6 faces that are all rectangles. What are some 

real-world examples of rectangular prisms? Sample answers: tissue 

boxes, shoe boxes, moving boxes, some buildings and skyscrapers 

• Define volume in your own words. Sample answer: Volume is the 

amount of space in a solid figure. 
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2 EXPLORE AND DEVELOP 7.G.B.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Volume of Prisms 

Objective 

Students will explore the relationship between the area of the base and 

the volume of a prism. 

Ideas for Use 

Recommended Use Pr esent the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the Talk 

About It! questions. Monitor student progress during the activity. Upon 

completion of the Explore activity, have student volunteers share their 

responses to the Inquiry Question. 

What if my students don’t have devices? You may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of Activity 

Students will construct three prisms. Throughout this activity, students 

will use the prisms to compare volumes and to investigate how the area 

of the base affects a prism’ s volume. 

Inquiry Question 

How does the base area of a prism affect the volume of a prism? Sample 

answer: If the heights of prisms are the same, the greater the base area, 

the greater the volume. 

Go Online to find additional teaching notes and sample answers 

for the T alk About It! questions. A sample response for the Talk About It! 

question on Slide 3 is shown. 

Talk About It! 
SLIDE 3 

Mathematical Discourse 

How can you use rice and the containers you built to determine which 

container has the least volume and which has the greatest? Sample 

answer: I can fill one prism with rice and then pour that rice into another 

container. If the rice overflows the container, the first container has a 

greater volume, if it doesn’t fill the container, the first container has a 

lesser volume. 

(continued on next page) 

Interactive Presentation 

Explore, Slide 1 of 7 

Explore, Slide 3 of 7 

CLICK

On Slide 2, students select prisms to view instructions for creating 

them. 
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2 EXPLORE AND DEVELOP 7.G.B.6 

Interactive Presentation 

Explore, Slide 5 of 7 

TYPE

On Slide 7, students respond to the Inquiry Question and view a 

a sample answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Volume of Prisms (continued) 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively Enc ourage students to 

understand and explain the benefit of using the prisms to visualize 

the connection between the variation in bases and the volumes. 

5 Use Appropriate Tools Strategically Students will use index 

cards, uncooked rice, and grid paper to explore how the area of 

the base of a prism affects its area. 

MPMP

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. A sample response for the Talk About It! 

question on Slide 5 is shown. 

Talk About It! 
SLIDE 5 

Mathematical Discourse 

Which attribute(s) of the prisms influenced the volume the most? Explain 

your reasoning. Sample answer: The shape and size of the base; Because 

the height of the prisms is the same, it is not a factor in determining the 

prism with the greatest volume. The size of the base is a factor because 

it is the only thing that changes. 
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7.G.B.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Volume of Prisms 

Objective 

Students will understand how to find the volume of a prism. 

Teaching the Mathematical Practices 

7 Look For and Make Use of Structure A s students discuss the 

Talk About It! question on Slide 2, encourage students to analyze 

the structure of the prism and the meanings of the variables in 

the formula V = Bh in order to write a formula specifically for the 

volume of a rectangular prism. 

MPMP

Go Online to find additional teaching notes. 

Talk About It! 
SLIDE 2 

Mathematical Discourse 

The shape of the base of a rectangular prism is a rectangle. How can you 

replace the B in the formula V = Bh to write a formula specifically for the 

volume of a rectangular prism? Sample answer: The formula for the area 

of a rectangle is A = ℓw. If I replace B with the formula for the area of a 

rectangle, the formula for the volume of a rectangular prism is V = ℓwh. 

DIFFERENTIATE 

Reteaching Activity AL 

If any of your students are having difficulty understanding how to find 

the volume of prisms, have them work with a partner to draw at least 

three examples of prisms – a rectangular prism, a triangular prism, 

and a trapezoidal prism. They may draw more examples than these 

three if they choose. Have them use crayons, colored pencils, or 

markers to shade the two parallel and congruent bases (with the same 

color) of each figure. Then have them use a different color to indicate 

the height of each prism. Finally, have them label the dimensions 

that are needed to determine first the area of the base, and then the 

volume of the prism. 

Interactive Presentation 

Learn, Volume of Prisms, Slide 1 of 2 

FLASHCARDS 

On Slide 1, students use Flashcards to 

view multiple representations of the 

formula for the volume of a prism. 
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2 EXPLORE AND DEVELOP 7.G.B.6 

Interactive Presentation 

Example 1, Volume of Rectangular Prisms, Slide 1 of 2 

TYPE 

On Slide 1, students determine the 

a approximate volume of the jewelry box. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Volume of Rectangular Prisms 

Objective 

Students will find the volume of a rectangular prism. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively Enc ourage students 

to begin by making an estimate, and to use their estimate to 

determine if their solution is reasonable. Students should attend 

to the meaning of each quantity in the volume formula, not just 

how to perform the calculations. 

6 Attend to Precision Have students explain why the volume is 

an approximation, even though the measurements were not given 

as approximations. Students should be able to explain that since 

the jewelry box is not in the exact shape of a rectangular prism, 

the volume is an estimate. 

MPMP

Questions for Mathematical Discourse 
SLIDE 1 

AL What is the shape of the base of the jewelry box? rectangle 

AL What are the dimensions of the base of the jewelry box? 14.8 cm 

and 18.4 cm 

OL Explain how to estimate the volume. Sample answer: 18.4 is close 

to 20, 14.8 is close to 15, and 25.6 is close to 25. The product 

of 20(15)(25) = 7,500. So, the volume is close to 7,500 cubic 

centimeters. 

OL Explain why the volume of the jewelry box is not exactly 6,971.4 

cubic centimeters. Sample answer: The shape of the jewelry box is 

approximately a rectangular prism, but not exactly. 

BL What is another way to think of the height of a rectangular prism? 

Sample answer: the number of layers of the base 

Go Online 

• Find additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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7.G.B.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Volume of Triangular Prisms 

Objective 

Students will find the volume of a triangular prism. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively Enc ourage students 

to begin by making an estimate, and to use their estimate to 

determine if their solution is reasonable. As students discuss the 

Talk About It! question on Slide 3, encourage them to make sense 

of B and b representing two different quantities in the two volume 

formulas. 

6 Attend to Precision Students should be able to explain why the 

volume is an approximation, because the problem asked them to 

round to the nearest hundredth. 

7 Look For and Make Use of Structure Encourage students to 

analyze the structure of the prism to determine that it has two 

triangular bases. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL Why is this not a rectangular prism? Not all of the faces are

rectangles. The two parallel bases are triangles. 

AL Why is it important to make an estimate? Sample answer: I can use

the estimate to determine if my solution is reasonable. 

OL Explain how to estimate the volume. Sample answer: 8.25 is close

to 8, 6.5 is close to 7, and 15.3 is close to 15. The volume is close to 

0.5(8)(7)(15), or 420 cubic inches. 

OL Why is the height of the prism not 8.25 inches? Sample answer:

8.25 inches represents the height of the triangular base. The 

height of the prism is the length that is perpendicular to the two 

parallel bases and connects them. That height is 15.3 inches. 

BL Explain why the faces of a rectangular prism are all rectangles, but

the faces of a triangular prism are not all triangles. Sample answer: 

A prism consists of two parallel bases that can be any polygon, 

such as rectangles and triangles. The other faces of a prism are 

always rectangles because they connect the two parallel bases. 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 2, Volume of Triangular Prisms, Slide 2 of 4 

TYPE

On Slide 2, students determine the 

a volume of the prism. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 7.G.B.6 

Interactive Presentation 

Explore, Slide 1 of 5 

Explore, Slide 2 of 5 

TYPE

On Slide 3, students type to indicate the number of times they 

a poured the rice from the pyramid to completely fill the prism. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Volume of Pyramids 

Objective 

Students will explore the relationship between the volume of a prism and 

the volume of a pyramid that have the same base area and height. 

Ideas for Use 

Recommended Use Pr esent the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the Talk 

About It! questions. Monitor student progress during the activity. Upon 

completion of the Explore activity, have student volunteers share their 

responses to the Inquiry Question. 

What if my students don’t have devices? You may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of Activity 

Students will use nets to build prisms and pyramids that have the same 

heights and bases. Throughout this activity , students will use the solids to 

investigate how the volumes of prisms and pyramids are related. 

Inquiry Question 

What is the relationship between the volume of a prism and the volume 

of a pyramid with the same base area and height? Sample answer: The 
_ 

1 
volume of the pyramid is the volume of the prism. 

3 

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. A sample response for the Talk About It! 

question on Slide 2 is shown. 

Talk About It! 
SLIDE 2 

Mathematical Discourse 

Suppose you were to use the pyramid-shaped container to fill the prism- 

shaped container with rice. How many times would you need to fill the 

pyramid with rice to completely fill the prism? Sample answer: about 

3 times 

(continued on next page) 
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2 EXPLORE AND DEVELOP 7.G.B.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Volume of Pyramids (continued) 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively Enc ourage students to 

compare prisms and pyramids that have the same base area and 

height. 

5 Use Appropriate Tools Strategically Explain to students the 

benefit of using cardstock figures to visualize how the volumes of 

these figures are related. 

MPMP

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. A sample response for the Talk About It! 

question on Slide 4 is shown. 

Talk About It! 
SLIDE 4 

Mathematical Discourse 

Are the results what you expected? Explain. yes; Sample answer: Since 

each pyramid has the same base as its corresponding prism and the 

same height, I thought that it would take the same number of times to 

fill the prism. 

Interactive Presentation 

Explore, Slide 4 of 5 

TYPE

On Slide 4, students type to indicate the number of times they had 

a to pour rice from the pyramid to completely fill the prism. 

TYPE

On Slide 5, students respond to the Inquiry Question and view a 

a sample answer. 
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2 EXPLORE AND DEVELOP 7.G.B.6 

Interactive Presentation 

Learn, Volume of Pyramids 

FLASHCARDS 

Students use Flashcards to view multiple 

representations of the formula for the 

volume of a pyramid. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Volume of Pyramids 

Objective 

Students will understand how to find the volume of a pyramid. 

Teaching Notes 

Have students select the W ords, Symbols, and Model flashcards to view

how the formula to find the volume of a pyramid can be expressed in 

these multiple representations. You may wish to draw a prism and a 

pyramid (with the same base and height) and have students compare 

and contrast the figures. Students should note that pyramids have one 

base, while prisms have two congruent and parallel bases. The remaining 

faces of pyramids are triangular, while those of prisms are rectangular. 

Some students may confuse the height of a pyramid with one of the slant 

heights. Remind them that the height of a figure is always perpendicular 

to the figure’s base. 

You may wish to have students draw several examples of pyramids 

with different bases, such as rectangular pyramids, square pyramids, 

triangular pyramids, trapezoidal pyramids, and so on. Point out that 

pyramids are named by the shape of their base. Have students name 

real-world objects that are pyramids. Possible responses can include the 

Great Pyramid in Egypt, paperweights shaped as pyramids, and some 

buildings that are shaped as pyramids, such as the Louvre art museum in 

Paris, France. 
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7.G.B.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Volume of Pyramids 

Objective 

Students will find the volume of a pyramid. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively Enc ourage students 

to begin by making an estimate, and to use their estimate to 

determine if their solution is reasonable. 

6 Attend to Precision Students should be able to perform the 

volume calculations with the given mixed number measurements. 

7 Look For and Make Use of Structure Encourage students to 

analyze the structure of the pyramid to determine the dimensions 

of the rectangular base and the height of the pyramid. 

MPMP

Questions for Mathematical Discourse 
SLIDE 1 

AL What is the shape of the base, and what are its dimensions? The
_ 1 _ _ 1 _ base is a rectangle with length 3 in. and width 1 in. 
5 2 

AL What are the shapes of the lateral faces? What does the term

lateral mean? triangles; Lateral means side.

OL Explain how to estimate the volume. Sample answer: Round each

fraction dimension to the nearest whole number. The area of the 

base is close to 3(2), or 6 square inches. The height of the pyramid 
_ 1 _ is close to 3. Find 6(3), or 18, and multiply by since it is a pyramid, 
3 

not a prism. The volume is close to 6 cubic inches. 

_ 1 
OL Why do you multiply by? The volume of a pyramid is one-third the 

3 
volume of a prism with the same base area and height. 

BL If you were not told that this pyramid is a rectangular pyramid,

can you assume that from the figure shown? Explain. no; Sample 

answer: There is no right angle symbol in the corner of the base. 

Go Online 

• Find additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 3, Volume of Pyramids, Slide 1 of 2 

TYPE

On Slide 1, students determine the volume 

a of the pyramid. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 7.G.B.6 

Interactive Presentation 

Learn, Use Volume to Find Missing Dimensions 

WATCH 

Students watch an animation that 

demonatrates how to use volume 

formulas to find missing dimensions. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Use Volume to Find Missing 

Dimensions 

Objective 

Students will understand how they can apply the volume formulas to find 

a missing dimension, given the volume and the other dimensions. 

Go Online to have your students watch the animation on Slide 1. The 

animation illustrates how to find a missing dimension of a three-dimensional 

figure. 

Teaching Notes 
SLIDE 1 

You may wish to pause the animation after the rectangular pyramid is 

shown, and have students discuss with a partner what strategies they 

can use to find the unknown height h of the pyramid, given they know 

the volume and the dimensions of the rectangular base. Then have them 

watch the animation to see if their strategy was used. If not, ask them 

how the strategies compare and whether or not their strategy was a 

mathematically correct one. 

DIFFERENTIATE 

Enrichment Activity BL 

To further students’ understanding of how to apply volume formulas to 

find a missing dimension, have them work with a partner to draw their 

own prism or pyramid. Have them label all of the dimensions needed 

to find the volume except for one. That dimension should be the 

unknown the dimension. Then have them calculate the volume, given 

an appropriate numerical value for the unknown dimension, and label 

the volume on the figure. Have them trade drawings with another 

pair of students. Each pair should determine the unknown dimension, 

and compare it to the solution. Have pairs discuss and resolve any 

differences. 
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7.G.B.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 4 Use Volume to Find Missing 
Dimensions 

Objective 

Students will find the area of the base of a prism given the volume. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively A s students discuss the 

Talk About It! question on Slide 3, encourage them to make sense 

of the known and unknown quantities that represent the area of 

the trapezoidal base in order to formulate a plan for finding the 

height of the trapezoid. 

6 Attend to Precision Have students explain why the quantity 

B does not represent the length of the trapezoidal base, 

11.45 centimeters. 

7 Look For and Make Use of Structure Encourage students to 

analyze the structure of the prism to determine the known and 

unknown dimensions, as this will help them determine what steps 

need to be taken to find the area of the base. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL What do you need to find? the area of the base of the prism

AL What is the shape of the base? Can you find its area by using an

area formula? Explain. The base is a trapezoid. I cannot use an area 

formula because I only know the lengths of the two bases of the 

trapezoid, but not the trapezoid’s height. 

OL Other than the shown dimensions, what else do you know? The

volume is 195.075 cubic centimeters. 

OL Explain why you can use the volume to find the area of the base,

since you do not know the trapezoid’s height. Sample answer: I can 

use the volume formula V = Bh, because I do know the height of 

the prism and the volume of the prism. Solving for B will give me 

the area of the base. 

BL Explain how you know the lateral faces are rectangles even though

right angle symbols are not drawn on the figure. Sample answer: 

The figure is a prism. The lateral faces of a prism are defined to 

be rectangles since the lateral faces connect the two parallel 

bases at a distance equal to the height of the prism. The height is 

perpendicular to the base, so right angles can be assumed. 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 4, Use Volume to Find Missing Dimensions, Slide 2 of 4 

TYPE

On Slide 2, students determine the area 

a of the base of the prism. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 7.G.B.6 

Interactive Presentation 

Example 5, Use Volume to Find Missing Dimensions, Slide 2 of 4 

TYPE

On Slide 2, students determine the height 

a of the pyramid. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 5 Use Volume to Find Missing 
Dimensions 

Objective 

Students will find the height of a pyramid given the volume. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively A s students discuss the 

Talk About It! question on Slide 3, encourage them to make sense 

of the relationship between a prism and a pyramid and how that 

relationship is manifested in their respective volume formulas. 

6 Attend to Precision Have students precisely explain why they 
2 can replace the quantity B in the volume formula with s , where s 

is the side of the square base. 

7 Look For and Make Use of Structure Encourage students to 

analyze the structure of the pyramid to determine the known and 

unknown dimensions, as this will help them determine what steps 

need to be taken to find the height. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL How do you know the shape of the base is a square? The problem

tells me that the pyramid is a square pyramid. 

OL How can you determine if your answer is correct? Sample answer:

Replace h with 9 in the volume formula and determine if the 

volume is 675 cubic inches. 

_ 1 
OL Instead of multiplying by 225 in the fifth step, describe another 

3 
way to continue solving the equation. Sample answer: Multiply 

each side by 3 to eliminate the fraction. Then divide each side 

by 225. 

_ 1 2 BL Can the formula V =s h be used if the base is not square? 
3 

2 Explain. no; Sample answer: s represents the area of the base. If 

the base is not square, then the area of the base would need to be 

represented by a different area formula. 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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7.G.B.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Packaging 

Objective 

Students will come up with their own strategy to solve an application 

problem involving packaging a candle properly . 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them, 

4 M odel with Mathematics Students will be presented with 

a task. They will first seek to understand the task, and then 

determine possible entry points to solving it. As students come up 

with their own strategies, they may propose mathematical models 

to aid them. As they work to solve the problem, encourage them 

to evaluate their model and/or progress, and change directions, 

if necessary. 

3 Construct Viable Arguments and Critique the Reasoning of 

Others As students respond to the Write About It! prompt, 

have them make sure their argument uses correct mathematical 

reasoning. If you choose to have them share their responses with 

others, encourage the listeners to ask clarifying questions to verify 

that the reasoning is correct. 

MPMP

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

the task, or have a volunteer read it aloud. Then allow students the time 

to mak e sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them 

on a particular strategy, encourage them to use their own strategies to 

solve the problem and to evaluate their progress along the way. They 

may or may not find that they need to change direction or try out several 

strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustration, or disengagement, intervene to encourage 

them to think of alternate approaches to the problem. Some sample 

questions are shown. 

• How can you find the volume of the candle? 

• How can you find the volume of the box? 

• How do the two volumes you found relate? 

Write About It! 

Have students share their responses with another pair/group of students 

or t he entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

Interactive Presentation 

Apply, Packaging 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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3 REFLECT AND PRACTICE 7.G.B.6 

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Essential Question Follow-Up 

How can we measure objects to solve problems? 

In this lesson, students learned how to find the volume of prisms and 

pyramids. Encourage them to brainstorm with a partner at least two real- 

world situations in which they might need to find the volume of a prism or 

pyramid. Some e xamples could include the amount of space occupied by 

a shipping box and the amount of sand that can fit inside a glass pyramid. 

Exit Ticket 

Refer to the Exit Ticket slide. The dimensions and cost for two tins of 

popcorn are shown. Determine which popcorn tin offers the better deal. 

Write a mathematical argument that can be used to defend your solution. 

the rectangular prism; Sample answer: The volume of the rectangular 

prism is 153.125 cubic inches, and the unit price is about $0.04 per cubic 

inch. The volume of the square pyramid is 77.08 cubic inches, and the unit 

price is about $0.06 per cubic inch. 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, 

THEN assign: 

• Practice, Exercises 1, 7, 9, 11, 13–16 

• Extension: Volume of Cylinders 

• Volume of Prisms and Cylinders 

BL 

IF students score 66–89% on the Checks, 

THEN assign: 

• Practice, Exercises 1–9, 12, 14 

• Extension: Volume of Cylinders 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1–5 

• Three-Dimensional Figures 

OL 

IF students score 65% or below on the Checks, 

THEN assign: 

• Remediation: Review Resources 

• Take Another Look 

• Three-Dimensional Figures 

AL 
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7.G.B.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive Student 

Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Assignments 

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T opic Exercises 

2 find the volume of a rectangular prism 1, 2 

1 find the volume of pyramids and triangular prisms 3–6 

2 find the area of the base or the height of a prism given

the volume 

7, 10 

2 find the area of the base or the height of a pyramid

given the volume 

8, 9 

3 solve application problems involving volume 11, 12 

3 higher-order and critical thinking skills 13–16 

Common Misconception 

Some students may mistake a triangular prism for a triangular pyramid. 

In Ex ercise 3, students may identify the figure as a pyramid and calculate 

the volume to be 64.8 cubic meters rather than 97.2 cubic meters by 

using the formula for the volume of a pyramid. Encourage students to 

analyze the structure of each figure first in order to precisely identify it. A 

pyramid will have only one base, while a prism will have two parallel and 

congruent bases. 
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3 REFLECT AND PRACTICE 7.G.B.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively In E xercise 14, students 

determine if a statement is true or false and support their 

reasoning. 

MPMP

Collaborative Practice 

Have students work in pairs or small groups to complete the following 

e xercises. 

Listen and ask clarifying questions. 

Use with Exercises 11–12 Have students work in pairs. Have students 

individually read Exercise 11 and formulate their strategy for solving the 

problem. Assign one student as the coach. The other student should talk 

through their strategy, while the coach listens, asks clarifying questions, 

and offers encouragement and/or redirection. Have students switch roles 

to complete Exercise 12. 

Clearly and precisely explain. 

Use with Exercise 14 Have pairs of students prepare their explanations, 

making sure that their reasoning is clear and precise. Then call on 

one pair of students to explain their reasoning to the class. Encourage 

students to come up with a variety of responses, such as drawing a 

counterexample. 
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Lesson 12-5 

Surface Area of Prisms and Pyramids 
7.G.B.6 

LESSON GOAL 

Students will find the surface area of prisms and pyramids. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Surface Area of Prisms and Pyramids 

Learn: Surface Area of Prisms 

Example 1: Surface Area of Rectangular Prisms 

Example 2: Surface Area of Triangular Prisms 

Learn: Surface Area of Pyramids 

Example 3: Surface Area of Pyramids 

Apply: Painting 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress of the Checks after each example 

to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Take Another Look ● 

Extension: Surface Area of Cylinders ● ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 74 of the Language Development 

Handbook to help your students build 

mathematical language related to the surface 

area of prisms and pyramids. 

ELL You can use the tips and suggestions on 

page T74 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 
45 min 1 day 

Focus 
Domain: Geometry 

Additional Cluster(s): In this lesson, students address additional cluster 

7. G.B by finding the surface area of prisms and pyramids. 

Standards for Mathematical Content: 7 .G.B.6, Also addresses 

7.NS.A.3 

Standards for Mathematical Practice: MP 1, MP2, MP3, MP4, MP5, 

MP6, MP7 

Coherence 

Vertical Alignment 

Previous

Students found the volume of prisms and pyramids. 

7 .G.B.6 

Now

Students find the surface area of prisms and pyramids. 

7.G.B.6 

Next

Students will find the volume of cylinders. 

8.G.C .9 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students will draw on their 

knowledge of nets and their knowledge of finding the area of two- 

dimensional objects to gain fluency in finding the surface area of 

prisms and pyramids. They will apply this fluency in solving real-world 

problems involving surface area. 

Mathematical Background 
Surface area is the sum of the areas of all the surfaces, or faces, of a 

three-dimensional figure. It is measured in square units. 

• Rectangular Prism: S.A. = 2lh + 2lw + 2hw 
_ 1 _ • Pyramid: S.A. = B + 4 bh , where h is the slant height (2 )
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1 LAUNCH 7.G.B.6 

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Learn? 

Warm Up 

Prerequisite Skills 

The Warm-Up exercises address the following prerequisite skill for this 

lesson: 

• identifying the faces of three-dimensional figures (Exercises 1–5) 

Answers 

1. 1 rectangle, 4 triangles 

2. 6 squares 

3. 1 square, 4 triangles 

4. 6 rectangles 

5. 4 triangles 

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about buying paint to redecorate a 

room. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer read 

aloud How can I meet this standard? and How can I use these practices?, 

and connect these to the standards. 

What Vocabulary Will You Learn? 
Use the following questions to engage students and facilitate a class 

discussion. 

Ask: 

• Describe the face of a three-dimensional figure in your own words. 

Sample answer: The face of a three-dimensional figure is a flat surface 

that is formed by the figure’s connecting edges. 

• How might the slant height of a pyramid differ from the height of a 

pyramid? Sample answer: The height of a pyramid is perpendicular to 

the base. The slant height is likely not perpendicular since the adjective 

slant is describing it. 

• What are some real-world examples when you might describe the 

surface of an object? Sample answers: the surface of a table, the 

surface of a desk, the surface of a countertop 
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2 EXPLORE AND DEVELOP 7.G.B.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Surface Area of Prisms 
and Pyramids 

Objective 

Students will explore the relationship between nets and surface area. 

Ideas for Use 

Recommended Use Present the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. P airs should discuss each of the Talk 

About It! questions. Monitor student progress during the activity. Upon 

completion of the Explore activity, have student volunteers share their 

responses to the Inquiry Question. 

What if my students don’t have devices? Y ou may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of Activity 

Students will use a cereal box to determine different methods for finding 

the surface area of rectangular prisms. Throughout this activity , students 

will use the net of a rectangular prism to make conjectures about how to 

find surface area without using a net. 

Inquiry Question 

How can you find the surface area of prisms and pyramids without using 

nets ? Sample answer: I can find the sum of the areas of each face and 

base to find the total surface area. 

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. Sample responses for the Talk About It! 

questions on Slide 2 are shown. 

Talk About It! 
SLIDE 2 

Mathematical Discourse 

How did you find the surface area of the box? Explain why your method 

works. How many different ways were possible to find the surface area? 

How are the methods similar and different? Sample answer: My method 

works because I cut up the box to make a net. I then found the area of 

each side of the box and found the total area by finding the sum of the 

areas of all the sides. 

(continued on next page) 

Interactive Presentation 

Explore, Slide 1 of 7 

Explore, Slide 2 of 7 

CLICK

On Slide 3, students move through the steps to create a net. 

TYPE

On Slide 4, students make a conjecture for how they can find the 

a surface area of any rectangular prism. 
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2 EXPLORE AND DEVELOP 7.G.B.6 

Interactive Presentation 

Explore, Slide 6 of 7 

TYPE

On Slide 5, students type to indicate the surface area of a prism. 

a

TYPE

On Slide 7, students respond to the Inquiry Question and view a 

a sample answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Surface Area of Prisms and 
Pyramids (cont n ed)i u  

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively Enc ourage students to 

understand the relationship between a figure and its net. 

5 Use Appropriate Tools Strategically Explain to students 

the benefit of using a net to visualize all of the quantities that 

comprise the total surface area of a solid. 

MPMP

Go Online to find additional teaching notes and sample answers 

for the Talk About It! questions. Sample responses for the Talk About It! 

questions on Slide 6 are shown. 

Talk About It! 

SLIDE 6 

Mathematical Discourse 

Explain why your method works. How was your method similar to and 

different from finding the surface area of a rectangular prism? Compare 

the number of pairs of congruent faces in each figure. How do you know 

whether or not there will be pairs of congruent faces? Sample answer: I 

found the area of each face, and then found the sum of the areas. If I find 

the area of each face/base , and then find the sum of those areas, I will 

have the total surface area. There will be congruent faces if there side 

lengths of the base are congruent. 
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7.G.B.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Surface Area of Prisms 

Objective 

Students will understand the relationship between using a net and a 

formula for finding the surface area of a rectangular prism. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively A s students discuss the 

Talk About It! question on Slide 2, encourage them to abstract the 

surface area of the prism in order to represent it symbolically. 

3 Construct Viable Arguments and Critique the Reasoning of 

Others As students discuss the Talk About It! question on Slide 2, 

have them compare and contrast the formulas of their classmates 

to determine if they are equivalent. 

MPMP

Go Online to find additional teaching notes. 

Talk About It! 

SLIDE 2 

Mathematical Discourse 

Suppose the dimensions of the prism were unknown. Can you write a 

formula that would help you find the surface area of any rectangular 

prism with length , height h, and width w? Share your formulas with 

other classmates. Compare and contrast your formulas. yes; Sample 

answer: S.A. = 2h + 2w + 2 ;hw  See students ’ responses. 

DIFFERENTIATE 

Enrichment Activity BL 

To challenge students’ understanding of surface area, have them 

identify whether or not the surface area of the rectangular prisms 

described below can be found using the information given. Have 

students explain their reasoning. 

Three of the faces of a rectangular prism have areas 10 square 

meters, 20 square meters, and 12 square meters yes; Sample answer: 

Opposite pairs of faces have the same area. Since the three areas 

given are different, the areas of all faces can be determined and the 

surface area can be found. 

Three of the faces of a rectangular prism have areas 16 square 

centimeters, 30 square meters, and 16 square centimeters. no; Sample 

answer: The two faces with areas of 16 square centimeters could be 

opposite faces, so the third pair of faces might have unknown areas. 

The surface area cannot be calculated without more information. 

Interactive Presentation 

Learn, Surface Area of Prisms, Slide 1 of 2 

CLICK 

On Slide 1, students move through the 

slides to see how to use the net to find 

the surface area. 
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2 EXPLORE AND DEVELOP 7.G.B.6 

Interactive Presentation 

Example 1, Surface Area of Rectangular Prisms, Slide 2 of 5 

CLICK 

On Slide 2, students choose a pair of 

faces to begin finding the surface area. 

TYPE 

On Slide 3, students determine the total 

a surface area of the prism. 

CHECK 

Students complete the Check 

exercise online to determine if they 

are ready to move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Surface Area of Rectangular 
Prisms 

Objective 

Students will find the surface area of rectangular prisms. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively Enc ourage students 

to make sense of the pairs of congruent faces that make up the 

surface area of the prism. 

7 Look For and Make Use of Structure Students should analyze 

the structure of the prism to determine which faces can be paired 

together that have the same area. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL Y ou can begin by choosing a pair of faces. Which pair of faces 

would you like to choose? See students’ responses. 

OL Explain how to find the area of any pair of faces. Find the area of 

one face, then multiply by 2. 

OL Can the top face be paired with the front face? Explain. no; Sample 

answer: The pair of faces must be congruent in order to be able to 

multiply the area of one face by 2. 

BL In any rectangular prism, how many pairs of congruent faces are 

there? What kind of rectangular prism has 6 congruent faces? Any 

rectangular prism has 3 pairs of congruent faces. A cube has 6 

congruent faces. 

SLIDE 3 

AL Explain why you add the areas of the pairs of faces. The total 

surface area is the sum of all of the areas of the faces. 

OL How can you check your answer? Sample answer: I can draw a net 

to find the area of each face and then add the areas together. I can 

also use estimation to check my calculations. 

BL Suppose this rectangular prism represented a shipping box. Do 

you think the amount of cardboard needed to produce the box is 

exactly equal to the surface area? Explain. Sample answer: No, 

in order to seal the box closed, the top and bottom faces usually 

consist of extra cardboard. So, the amount of cardboard needed 

will be close to the surface area, but greater. 

Go Online 

• Find additional teaching notes, Teaching the Mathematical Practices, 

and the Talk About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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7.G.B.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Surface Area of T riangular 

Prisms 

Objective 

Students will find the surface area of triangular prisms. 

Teaching the Mathematical Practices 

2 Reason Abstractly and Quantitatively Enc ourage students 

to understand that in a triangular prism, the triangular bases are 

congruent, but the rectangular lateral faces may not be. 

7 Look For and Make Use of Structure Students should study the 

structure of the prism in order to determine that two of the lateral 

faces are congruent (3.6 inches × 14 inches), but the third lateral 

face has dimensions 4 inches × 14 inches. 

MPMP

Questions for Mathematical Discourse 
SLIDE 2 

AL Why are the triangles considered the bases? They are parallel and

congruent. 

OL Explain why not all three rectangular faces are congruent. Sample

answer: Two of the rectangular faces are congruent, each with 

dimensions 3.6 inches by 14 inches. The third rectangular face has 

dimensions 4 inches by 14 inches. 

BL Describe a triangular prism in which the three rectangular faces

would be congruent. Sample answer: If the shape of the base is an 

equilateral triangle, then the three rectangular faces of the prism 

would be congruent. 

SLIDE 3 

AL How do you find the total surface area? Sample answer: Add the

areas of the bases and each rectangular face together. 

OL Does this mean that exactly 168.8 square inches of wrapping paper

is needed to wrap the gift box? Explain. no; Sample answer: When 

wrapping a present, there is overlap of paper needed to tape down 

edges. So, the amount of paper needed will actually be greater 

than 168.8 square inches. 

BL How many square feet of wrapping paper is needed? Explain.

about 1.2 square feet; Sample answer: Divide 168.8 by 144, 

because there are 144 (12 by 12) square inches in one square foot. 

Go Online 

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 2, Surface Area of Triangular Prisms, Slide 2 of 5 

CLICK

On Slide 2, students move through the 

slides to see how to find the area of the 

bases and faces. 

TYPE

On Slide 3, students determine the 

a amount of paper needed to cover the gift 

box. 

CHECK

Students complete the Check 

exercise online to determine if they 

are ready to move on. 
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2 EXPLORE AND DEVELOP 7.G.B.6 

Interactive Presentation 

Learn, Surface Area of Pyramids 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Surface Area of Pyramids 

Object vei  

Students will understand the structure of a pyramid and how to find its 

surface area. 

Teach ngi  Notes 
SLIDE 1 

Have students study the structure of the pyramid shown and its 

corresponding net. Students have previously learned how to use nets 

of three-dimensional figures to find surface area. Remind students that 

surface area is the total area of all of the surfaces of a three-dimensional 

figure. 

Point out the difference between the height and the slant height of a 

pyramid. Students should understand that the height of the pyramid is 

always perpendicular to the pyramid's base. The slant height is the height 

of a lateral face, and the slant height is perpendicular to the base of the 

triangular lateral face. Have students explain why the height of a pyramid 

is needed to determine its volume, but the slant height is needed to 

determine its surface area. 

You may wish to ask students how the lateral faces would compare if 

the pyramid was not a regular pyramid. They should be able to reason 

that the lateral faces would not be congruent, since the lengths of the 

triangular bases that form each lateral face would not be equivalent. 

DIFFERENTIATE 

Language Development Activity ELL 

If any of your students would benefit from additional support in 

understanding the vocabulary presented in the Learn, have them work 

with a partner to draw different pyramids that satisfy the following 

conditions. Each pyramid should be drawn on a different piece of 

paper. Label each pyramid A, B, C, D, or E as described. 

Pyramid A should be a square pyramid. 

Pyramid B should be a rectangular pyramid, but not regular. 

Pyramid C should be a triangular, regular pyramid. 

Pyramid D should be a triangular pyramid, but not regular. 

Pyramid E should be a trapezoidal pyramid. 

Then have pairs sort the pyramids into the following two categories – 

Lateral Faces are Congruent, Lateral Faces are not Congruent. They 

should be prepared to defend their choices. Ask for volunteers to 

explain how they sorted their pyramids into each category. 
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7.G.B.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Surface Area of Pyramids 

Object vei  

Students will find the surface area of pyramids. 

Teach ngi  the Mathemat cali  Pract cesi  

2 Reason Abstractly and Quantitatively Enc ourage students to 

understand that in a pyramid with a square base, the lateral faces 

are congruent. 

As students discuss the Talk About It! question on Slide 5, 

encourage them to make sense of how different bases might 

affect the triangular faces. 

6 Attend to Precision Students should calculate accurately and 

efficiently, paying careful attention to use the correct dimensions 

to calculate the areas of the faces. 

MPMP

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 2 

AL Is this a regular pyramid? Explain. yes; Sample answer: A regular 

pyramid has a base that has congruent side lengths. 

OL Estimate the area of the base. Sample answer: Round the side 

length to 5 inches. The area of the base is about 25 square inches. 

OL Describe what you know about the lateral faces. Sample answer: 

Each triangle has the same base and height, so the four lateral 

faces are congruent. 

BL Do you think the height of the pyramid is less than, equal to, or 

greater than the slant height? Explain. Sample answer: The height 

of the pyramid should be less than the slant height because the 

distance traveled from the base along the lateral face to the 

opposite vertex is greater than the perpendicular distance traveled 

from the base to the opposite vertex. 

SLIDE 3 

AL How many lateral faces are there? There are four lateral faces. 

_ 1 _ OL In the formula A = 4( bh), what does the 4 represent? There are 
2 

4 congruent triangles. 

BL Would a trapezoidal pyramid have congruent lateral faces? Explain. 

no; Sample answer: A trapezoid is not a regular polygon, so the 

lateral faces will not be congruent. 

Go Onl nei  

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 3, Surface Area of Pyramids, Slide 2 of 6 

TYPE 

On Slide 2, students determine the area 

a of the base. 

TYPE 

On Slide 4, students determine the total 

a surface area. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 7.G.B.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

802 Module 12 • Area, Surface Area, and Volume
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7.G.B.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Painting 

Object vei  

Students will come up with their own strategy to solve an application 

problem involving painting a toy bo x. 

Teach ngi  the Mathemat cali  Pract cesi  

1 Make Sense of Problems and Persevere in Solving Them, 

4 M odel with Mathematics Students will be presented with 

a task. They will first seek to understand the task, and then 

determine possible entry points to solving it. As students come up 

with their own strategies, they may propose mathematical models 

to aid them. As they work to solve the problem, encourage them 

to evaluate their model and/or progress, and change directions, 

if necessary. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others As students respond to the Write About It! prompt, 

have them make sure their argument uses correct mathematical 

reasoning. If you choose to have them share their responses with 

others, encourage the listeners to ask clarifying questions to 

verify that the reasoning is correct. 

MPMP

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

the task, or have a volunteer read it aloud. Then allow students the time 

to mak e sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them 

on a particular strategy, encourage them to use their own strategies to 

solve the problem and to evaluate their progress along the way. They 

may or may not find that they need to change direction or try out several 

strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustration, or disengagement, intervene to encourage 

them to think of alternate approaches to the problem. Some sample 

questions are shown. 

• How many inches are in a foot? 

• What symbol should be used to show that there is enough paint? 

Wr tei  About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

Interactive Presentation 

Apply, Painting 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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3 REFLECT AND PRACTICE 7.G.B.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Essent ali  Quest oni  Follow-Up 

How can we measure objects to solve problems? 

In this lesson, students learned how to find the surface area of prisms 

and pyramids. Encourage them to brainstorm with a partner at least two 

real-world situations in which they might need to find the surface area of 

a three-dimsenional figure. Some e xamples could include the amount of 

paint needed to paint a garage and the amount of glass on the surface of 

the Louvre pyramid in Paris, France. 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, BL 

THEN assign: 

• Practice, Exercises 3, 7, 9–12 

• Extension: Surface Area of Cylinders 

• Surface Area 

IF students score 66–89% on the Checks, OL 

THEN assign: 

• Practice, Exercises 1–6, 7, 10 

• Extension: Surface Area of Cylinders 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1–3 

• Three-Dimensional Figures 

IF students score 65% or below on the Checks, AL 

THEN assign: 

• Remediation: Review Resources 

• Take Another Look 

• Three-Dimensional Figures 
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7.G.B.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive Student 

Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Ass gnmentsi  

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T op ci  Exerc sesi  

1 find the surface area of rectangular prisms 1, 2 

2 find the surface area of triangular prisms 3, 4 

1 find the surface area of pyramids 5, 6 

3 solve application problems involving surface area 7, 8 

3 higher-order and critical thinking skills 9–12 

Exit Ticket 

Refer to the Exit Ticket slide. Suppose you decide to paint your bedroom. 

It is in the shape of a rectangular prism. It is 13 feet long, 9 feet wide, and 

8 feet high. Suppose the door, windows, and closet cover an area of 80 

square feet.  A gallon of paint covers 400 square feet. How many gallons 

of paint do you need to cover the walls with two coats of paint? Write a 

mathematical argument that can be used to defend your solution. 

2 gallons; Sample answer: The total surface area of the four walls is 

2(13)(8) + 2(9)(8), or 352 square feet. Subtract 80 square feet to obtain 

272 square feet. Multiply by two since I need two coats. The total area to 

be painted is 544 square feet. Since one gallon covers 400 square feet 

and will not be enough, I need to purchase two gallons. 

Interactive Presentation 

Exit Ticket 
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3 REFLECT AND PRACTICE 7.G.B.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teach ngi  the Mathemat cali  Pract cesi  

2 Reason Abstractly and Quantitatively In E xercise 11, students 

describe how the surface area of a rectangular prism would 

change if the side lengths are tripled. 

MPMP

Collaborat vei  Pract cei  

Have students work in pairs or small groups to complete the following 

e xercises. 

Clearly explain your strategy. 

Use with Exercise 7 Have students work in pairs. Give students 1–2 

minutes to individually consider the problem and formulate their strategy. 

Then ask them to clearly explain their strategy to their partner how they 

would solve the problem, without actually solving it. Have each student 

use their partner’s strategy to solve the problem. Have them compare 

and contrast strategies to determine if one or both strategies were viable, 

and discuss and resolve any differences. 

Be sure everyone understands. 

Use with Exercise 9 Have students work in groups of 3–4 to solve the 

problem in Exercise 9. Assign each student in the group a number. 

The entire group is responsible to ensure that every group member 

understands how to solve the problem. Group members should ask each 

other clarifying questions and check each other’s understanding. Call 

on a randomly numbered student from one group to share their group’s 

solution to the class. 
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Lesson 12-6 

Volume of Cylinders 
8.G.C.9 

LESSON GOAL 

Students will find the volume of cylinders. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Volume of Cylinders 

Learn: Volume of Cylinders 

Example 1: Find Volume of Cylinders Given the Radius 

Example 2: Find Volume of Cylinders Given the Diameter 

Example 3: Solve Problems Involving the Volume of Cylinders 

Apply: Swimming 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress of the Checks after each example 

to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Take Another Look ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 75 of the Language Development 

Handbook to help your students build 

mathematical language related to the volume of 

cylinders. 

ELL You can use the tips and suggestions on 

page T75 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 
45 min 1 day 

Focus 
Domain: Geometry 

Additional Cluster(s): In t his lesson, students address the additional 

cluster 8.G.C by finding the volume of cylinders. 

Standards for Mathematical Content: 8.G.C.9 

Standards for Mathematical Practice: MP1, MP2, MP3, MP4, MP6, 

MP7 

Coherence 

Vertical Alignment 

Prev ousi

Students found the surface area of prisms and pyramids. 

7. G.B.6 

Now

Students find the volume of cylinders. 

8.G.C.9 

Next

Students will find the volume of cones. 

8.G.C.9 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students draw on their 

knowledge of finding volume of prisms to develop understanding 

of how to find the volume of cylinders. They use this understanding 

to build fluency with calculating volume. They apply their fluency to 

solve multi-step real-world problems. 

Mathematical Background 
A cylinder is a three-dimensional figure with two parallel congruent 

circular bases. Volume is a measure of three-dimensional space, and the 

volume of a cylinder can be found by multiplying the area of the base by 

the height. 
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1 LAUNCH 8.G.C.9

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Learn? 

Warm Up 

Prerequ s tei i  Sk llsi  

The Warm-Up exercises address the following prerequisite skills for this 

lesson: 

• multiplying with decimals (Exercise 1) 

• finding squares of numbers (Exercises 2–3) 

• using the formula for the area of a circle (Exercises 4–5) 

Answers

2 1. 25.19972 4. 28.27 units

2 2. 25 5. 153.94 ft

3. 144

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about estimating the number of 

objects in a cylindrical jar. 

Go Onl nei  to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer read 

aloud How can I meet this standard? and How can I use these practices?, 

and connect these to the standard. 

What Vocabulary Will You Learn? 
Use the following questions to engage students and facilitate a class 

discussion. 

Ask:

• A soup can is in the shape of a cylinder. What other objects in everyday 

life have shapes similar to cylinders? Sample answers: batteries, 

candles, drinking glasses 

• When you pour water into a drinking glass, the amount of water is 

measured by volume. What other quantities are measured by volume? 

Sample answers: the amount of water in a fish tank, the amount of 

cement in a cement truck, the amount of wax needed to make a candle 
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2 EXPLORE AND DEVELOP 8.G.C.9 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Volume of Cylinders 

Object vei  

Students will explore how the volumes of cylinders and prisms are 

related. 

Ideas for Use 

Recommended Use Present the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. P airs should discuss each of the Talk 

About It! questions. Monitor student progress during the activity. Upon 

completion of the Explore activity, have student volunteers share their 

responses to the Inquiry Question. 

What if my students don’t have devices? Y ou may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of Act v tyi i  

Students will find the volume of a rectangular and triangular prism, and 

then apply that reasoning to determine how to find the volume of a 

cylinder . 

Inqu ryi  Quest oni  

How can you determine the volume of a cylinder? Sample answer: I can 

find the area of the base and multiply by the height. 

Go Onl nei  to find additional teaching notes and sample answers 

for the T alk About It! questions. A sample response for the Talk About It! 

question on Slide 2 is shown. 

Talk About It! 
SLIDE 2 

Mathematical Discourse 

Explain how to find the volume of any rectangular prism. Sample answer: 

To find the volume of any rectangular prism, I can find the area of the 

base and multiply by the height. 

(continued on next page) 

Interactive Presentation 

Explore, Slide 1 of 8 

Explore, Slide 2 of 8 
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2 EXPLORE AND DEVELOP 8.G.C.9 

Interactive Presentation 

Explore, Slide 5 of 8 

TYPE

On Slide 8, students respond to the Inquiry Question and view a 

a sample answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Volume of Cylinders (cont n ed)i u  

Teach ngi  the Mathemat cali  Pract cesi  

3 Construct Viable Arguments and Critique the Reasoning of 

Ot hers As students respond to the Talk About It! questions, 

encourage them to make conjectures and be able to justify them 

using mathematical reasoning. 

2 Reason Abstractly and Quantitatively Encourage students to 

examine the similarities between finding the volume of a prism 

and finding the volume of a cylinder. 

MPMP

Go Onl nei  to find additional teaching notes and sample answers 

for the Talk About It! questions. A sample response for the Talk About It! 

question on Slide 5 is shown. 

Talk About It! 
SLIDE 5 

Mathematical Discourse 

What other information do you need to find the volume of the cylinder? 

Sample answer: The height of the cylinder must be known to find its 

volume. 
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8.G.C.9 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Volume of Cylinders 

Object vei  

Students will learn how to find the volume of cylinders. 

Teach ngi  the Mathemat cali  Pract cesi  

3 Construct Viable Arguments and Critique the Reasoning of 

Ot hers While discussing the Talk About It! questions on Slide 2, 

encourage students to analyze and compare the various 

representations of π before explaining their reasoning. 

6 Attend to Precision While discussing the Talk About It! 

questions on Slide 2, students should pay close attention to the 

dimensions and units they use in their explanation. 

MPMP

Teach ngi  Notes 
SLIDE 1 

Students will learn the definition of a cylinder and how to find the 

volume of a cylinder. Have students select the Words, Symbols, and 

Model flashcards to view how the volume formula of a cylinder can be 

expressed in these multiple representations. 

(continued on next page) 

DIFFERENTIATE 

Reteaching Activity AL 

If students have difficulty using the formula for the volume of a 

cylinder, have students write clear, step-by-step instructions for finding 

the volume of a cylinder, that contains the following criteria. 

• Instructions for when the radius is given 

• Instructions for when the diameter is given 

• A drawing of a cylinder with the radius, diameter, and height labeled 

Students should refer to and possibly alter their instructions as needed 

while working through the problems in this lesson. 

Interactive Presentation 

Learn, Volume of Cylinders, Slide 1 of 2 

FLASHCARDS 

On Slide 1, students use Flashcards to 

view the formula for the volume of a 

cylinder expressed in multiple 

representations. 
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2 EXPLORE AND DEVELOP 8.G.C.9 

Interactive Presentation 

Example 1, Find Volume of Cylinders Given the Radius, Slide 2 of 4 

CLICK 

On Slide 2 of Example 1, students move 

through the steps to find the volume of 

the cylinder. 

TYPE 

On Slide 2 of Example 1, students 

determine the approximate volume of the a 
cylinder. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Volume of Cylinders (cont n ed)i u  

Go Onl nei  to find additional teaching notes. 

Talk About It! 
SLIDE 2 

Mathematical Discourse 

Which of these do you think is a more accurate representation of 

the cylinder’s volume? Explain. Sample answer: The most accurate 

representation of the cylinder’s volume is the volume written in terms of π. 

Since π is an irrational number, any volume in which it is approximated 

will also be an appro ximation. 

What are some advantages and disadvantages to each representation of 

π? Sample answer: A volume written in terms of π represents the exact 

volume, but it does not reflect measurable amounts since π is irrational. 

A decimal representation is advantageous in real-world problems when 

an appro ximate value is needed, though the volume written in this form 

is not exact. 

Example 1 Find Volume of Cylinders Given 
the Radius 

Object vei  

Students will find the volume of a cylinder, given the radius. 

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 2 

AL Why is it important to know how to find the area of the base? 

Sample answer: The volume of the cylinder can be found by 

multiplying the area of the base by the height of the cylinder. 

OL What are some different ways you can represent π in order to find 

the volume? Sample answer: I can use the π key on the calculator 

and round my final answer . I can write the volume in terms of π. 

I can use an appro ximation of π, such as 3.14. 

OL Which representation of π do you prefer? Explain. See students’ 

preferences. 

BL What is the difference in volume between using the π key on the 

calculator and rounding to the nearest tenth, and using 3.14? 

651.9 – 651.55, or 0.35 cubic centimeters 

Go Onl nei  

• Find additional teaching notes, Teaching the Mathematical Practices, 

and the Talk About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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8.G.C.9 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Find Volume of Cylinders Given 
the Diameter 

Object vei  

Students will find the volume of a cylinder in terms of π, given the 

diameter . 

Teach ngi  the Mathemat cali  Pract cesi  

2 Reason Abstractly and Quantitatively Enc ourage students 

make sense of the relationship between the radius and diameter 

of a circle, in order to first find the radius. 

6 Attend to Precision Students should be able to efficiently and 

accurately calculate the volume, expressing their answer in terms 

of π. 

While discussing the Talk About It! question on Slide 3, encourage 

students to use clear and precise mathematical terms when 

explaining why 1,280π is considered the exact volume of the 

cylinder. 

MPMP

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 2 

AL Explain why you need to first find the radius. The volume formula

uses the radius and height as the input values. 

OL Why do you not need to further simplify the volume of 1,280π cubic

inches? I am asked to find the volume in terms of π. 

OL Describe one advantage and one disadvantage to writing volume

in terms of π. Sample answer: One advantage is that the volume 

in terms of π is the exact value, it has not been approximated or 

rounded. One disadvantage is that it can be difficult to mak e sense 

of the volume; 1,280π is about 4,021 cubic inches, which is easier 

to grasp mentally . 

BL How can you find the volume in cubic feet? Is this volume an exact
3 value? Explain. Sample answer: Divide 1,280π by 12 , which is 

about 0.74π cubic foot. It is not an exact value, because I had to 
3 round when dividing 1,280 by 12 . 

Go Onl nei  

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 2, Find Volume of Cylinders Given the Diameter, Slide 2 of 4 

CLICK

On Slide 2, students move through the 

steps to find the volume of the cylinder. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 8.G.C.9 

Interactive Presentation 

Example 3, Solve Problems Involving the Volume of Cylinders, Slide 2 of 5 

CLICK

On Slide 2, students move through the 

steps to find the volume. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Solve Problems Involving the 
Volume of Cylinders 

Object vei  

Students will solve a real-world problem involving the volume of a 

cylinder . 

Teach ngi  the Mathemat cali  Pract cesi  

2 Reason Abstractly and Quantitatively A s students discuss 

the Talk About It! question on Slide 4, encourage them to use the 

formula for the volume of a cylinder to explain and analyze how 

the weight of the paperweight changes if the height or radius is 

doubled. 

MPMP

Quest onsi  for Mathemat cali  D scoursei  

SLIDE 2 

AL What are the known dimensions of the paperweight? The diameter

is 2 inches, and the height is 1.5 inches. 

OL Why do you need to find the volume of the paperweight first?

Sample answer: Since I know the weight of one cubic inch of metal, 

I can multiply that by the volume of the paperweight to find the 

weight of the paperweight. 

OL Are you done solving the problem? Explain. no; Sample answer: I

need to find the weight of the paperweight. Right now, all I know is 

the volume of the paperweight. 

BL Explain, without calculating, whether the weight of the paperweight

will be less than or greater than 1 pound. less than; Sample answer: 

The volume is 4.7 cubic inches, and each cubic inch weighs 1.8 

ounces. A pound is 16 ounces. The product of 4.7 and 1.8 is much 

less than 16 ounces. 

SLIDE 3 

AL Explain why multiplication is the operation needed to find the

weight. Sample answer: I know the weight of each cubic inch of 

metal, and the number of cubic inches. The product will give me 

the weight of all of the cubic inches. 

OL What is the weight of the paperweight in pounds? about 0.53

pound 

BL If each 0.5 ounce of a paperweight costs $1.75, what is the

approximate price of the paperweight? $29.75 

Go Onl nei  

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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8.G.C.9 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Swimming 

Object vei  

Students will come up with their own strategy to solve an application 

problem that involves the amount of time it tak es to fill a pool. 

Teach ngi  the Mathemat cali  Pract cesi  

1 Make Sense of Problems and Persevere in Solving Them, 

4 M odel with Mathematics Students will be presented with 

a task. They will first seek to understand the task, and then 

determine possible entry points to solving it. As students come up 

with their own strategies, they may propose mathematical models 

to aid them. As they work to solve the problem, encourage them 

to evaluate their model and/or progress, and change directions, if 

necessary. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others As students respond to the Write About It! prompt, 

have them make sure their argument uses correct mathematical 

reasoning. If you choose to have them share their responses with 

others, encourage the listeners to ask clarifying questions to 

verify that the reasoning is correct. 

MPMP

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

the task, or have a volunteer read it aloud. Then allow students the time 

to mak e sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them 

on a particular strategy, encourage them to use their own strategies to 

solve the problem and to evaluate their progress along the way. They 

may or may not find that they need to change direction or try out several 

strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustration, or disengagement, intervene to encourage 

them to think of alternate approaches to the problem. Some sample 

questions are shown. 

• What dimensions are given? 

• What dimensions are needed to find the volume of the pool? 

• What information is needed in order to convert cubic feet to gallons? 

Wr tei  About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

Interactive Presentation 

Apply, Swimming 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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3 REFLECT AND PRACTICE 8.G.C.9

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Foldables 

Have students update their Foldables based on what they learned in 

this lesson. For this lesson, students could record examples of volume 

of cylinders. You may wish to have students share their Foldables with 

a partner to compare the information they recorded, discussing and 

resolving any differences. 

Exit Ticket 

Refer to the Exit Ticket slide. Suppose the cylindrical jar has a radius of 

6 inches and a height of 5.2 inches. Suppose each marble has a volume 

of 0.5 cubic inch. Estimate the number of marbles that will fill the cylinder. 

Write a mathematical argument that can be used to defend your solution. 

about 1,176 marbles; Sample answer: The volume of the jar is about 
3 3 3 588 in , and 588 in ÷ 0.5 in = 1,176. 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, BL 

THEN assign: 

• Practice, Exercises 5, 7, 9–13 

• Volume of Prisms and Cylinders 

IF students score 66–89% on the Checks, OL 

THEN assign: 

• Practice, Exercises 1–5, 9, 12, 13 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1–3 

• Volume of Prisms and Cylinders 

IF students score 65% or below on the Checks, AL 

THEN assign: 

• Remediation: Review Resources 

• Take Another Look 

• Volume of Prisms and Cylinders 
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8.G.C.9

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive Student 

Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Ass gnmentsi  

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T op ci  Exerc sesi  

1 find volume of cylinders, given the radius 1, 2 

1 find the volume of cylinders in terms of π, given the

diameter 

3, 4 

2 solve real-world problems involving the volume of

cylinders 

5 

2 extend concepts learned in class to apply them in new

contexts 

6, 7 

3 solve application problems involving the volume of

cylinders 

8, 9 

3 higher-order and critical thinking skills 10–13 

Common M sconcept oni i  

Some students may forget to square the radius when using the formula 

for the volume of a cylinder . Encourage students to use estimation to 

check their answers for reasonableness. 
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3 REFLECT AND PRACTICE 8.G.C.9 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teach ngi  the Mathemat cali  Pract cesi  

7 Look For and Make Use of Structure In E xercise 10, students 

explain how finding the volume of a cylinder is similar to finding 

the volume of a prism. Encourage students to use the structure of 

the figures to support their explanation. 

3 Construct Viable Arguments and Critique the Reasoning of 

Others In Exercise 11, students find the mistake in the problem 

and correct it. Encourage students to locate the error and then 

explain how to find the correct answer. 

1 Make Sense of Problems and Persevere in Solving Them 

In Exercise 13, students determine if the water will overflow. 

Encourage students to make a list of what they know and what 

they need to find in order to solve the problem. 

MPMP

Collaborat vei  Pract cei  

Have students work in pairs or small groups to complete the following 

e xercises. 

Create your own application problem. 

Use with Exercises 8–9 After completing the application problems, have 

students write their own real-world application problem that involves the 

concepts from this lesson. Have them trade their problems with a partner 

and solve them. Then have them check each other’s work, and discuss 

and resolve any differences. 

Interview a student. 

Use with Exercises 11–12 Have pairs of students interview each other as 

they complete these problems. Students take turns being the interviewer 

and interviewee for each problem. Interview questions should include 

asking the interviewee to think aloud through their solution process. An 

example of a good interview question for Exercise 11 might be, “Are we 

given the radius or diameter of the cylinder?” 
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Lesson 12-7 

Volume of Cones 

8.G.C.9 

LESSON GOAL 

Students will find the volume of cones. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Volume of Cones 

Learn: Volume of Cones 

Example 1: Find Volume of Cones 

Example 2: Find Volume of Cones 

Apply: Popcorn 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

Formative Assessment Math Probe 

DIFFERENTIATE 

View reports of student progress of the Checks after each example 

to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Take Another Look ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 76 of the Language Development 

Handbook to help your students build 

mathematical language related to the volume 

of cones. 

ELL You can use the tips and suggestions on 

page T76 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 
45 min 1 day 

Focus 
Domain: Geometry 

Additional Cluster(s): In this lesson, students address the additional 

cluster 8. G.C by finding the volume of cones. 

Standards for Mathematical Content: 8. G.C.9 

Standards for Mathematical Practice: MP 1, MP2, MP3, MP4, MP5, 

MP6, MP7 

Coherence 

Vertical Alignment 

Prev ousi

Students found the volume of cylinders. 

8. G.C.9 

Now

Students find the volume of cones. 

8.G.C.9 

Next

Students will find the volume of spheres and hemispheres. 

8.G.C.9 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students draw on their 

knowledge of finding volume of cylinders to develop understanding 

of how to find the volume of cones. They use this understanding to 

build fluency with calculating volume. They apply their fluency to 

solve multi-step real-world problems. 

Mathematical Background 
A cone is a three-dimensional figure with one circular base connected by 

a curved surface to a single point. The volume of a cone is related to the 

volume of a cylinder with the same dimensions. The volume of a cone is 

one-third the volume of a cylinder with the same radius and height. 
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1 LAUNCH 8.G.C.9

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Learn? 

Warm Up 

Prerequ s tei i  Sk llsi  

The Warm-Up exercises address the following prerequisite skills for this 

lesson: 

• multiplying and dividing with decimals (Exercises 1–4) 

• using the area of a circle formula (Exercise 5) 

Answers

1. 386.952 4. 481.425

2 2. 534.4 5. A ≈ 66.48 cm

3. 623

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about filling conical bags with treats. 

Go Onl nei  to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer read 

aloud How can I meet this standard? and How can I use these practices?, 

and connect these to the standard. 

What Vocabulary Will You Learn? 
Use the following question to engage students and facilitate a class 

discussion. 

Ask:

• What are some real-world examples of cones in everyday life? Sample 

answer: an ice cream cone, a cone you put around a dog or cat's head, 

a traffic cone 
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2 EXPLORE AND DEVELOP 8.G.C.9 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Volume of Cones 

Object vei  

Students will explore the relationship between the volume of cones and 

the volume of cylinders. 

Ideas for Use 

Recommended Use Present the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. P airs should discuss each of the Talk 

About It! questions. Monitor student progress during the activity. Upon 

completion of the Explore activity, have student volunteers share their 

responses to the Inquiry Question. 

What if my students don’t have devices? Y ou may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of Act v tyi i  

Students will compare a cylinder and a cone with the same height and 

base area. Using rice, students will e xplore how the cylinder and cones 

are related and how this relationship can help form the formula used to 

find the volume of a cone. 

Inqu ryi  Quest oni  

How can you determine the volume of a cone? Sample answer: Multiply 

_ 1 _ the area of the base by the height. Then multiply the product by or 
3 

divide it by three. 

Go Onl nei  to find additional teaching notes and sample answers 

for the Talk About It! questions. Sample responses for the Talk About It! 

questions on Slide 3 are shown. 

Talk About It! 
SLIDE 3 

Mathematical Discourse 

How can you use the uncooked rice and the containers you built to 

determine which container has the lesser volume and which has the 

greater? Sample answer: I can fill the container that I believe to have a 

lesser volume to the top with rice. Then, I can transfer that amount of rice 

to the container that I believe has the greater volume. If this amount of 

rice does not fill the cylinder, then I can conclude its volume is greater. If 

this amount overfills the container, then I can conclude that its volume is 

less than the container from which the rice is poured. 

Which object do you think will hold the most rice? the least rice? Explain 

your reasoning. See students' responses. 

(continued on next page) 

Interactive Presentation 

Explore, Slide 1 of 6 

Explore, Slide 2 of 6 
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2 EXPLORE AND DEVELOP 8.G.C.9 

Interactive Presentation 

Explore, Slide 4 of 6 

TYPE

On Slide 6, students respond to the Inquiry Question and view a 

a sample answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Volume of Cones (cont n ed)i u  

Teach ngi  the Mathemat cali  Pract cesi  

2 Reason Abstractly and Quantitatively Enc ourage students to 

examine the similarity between the cylinder and cone using rice 

and the volume formulas. 

5 Use Appropriate Tools Strategically Students will use paper 

cups and uncooked rice to compare the volume of cylinders and 

cones. 

MPMP

Go Onl nei  to find additional teaching notes and sample answers 

for the Talk About It! questions. A sample response for the Talk About It! 

question on Slide 4 is shown. 

Talk About It! 
SLIDE 4 

Mathematical Discourse 

Based on your results, what is the relationship between the volume of 

a cone and the volume of a cylinder with the same dimensions? Sample 

answer: The volume of a cylinder is three times greater than the volume 

of a cone with the same dimensions. 
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8.G.C.9

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teach ngi  Notes 

Before moving from the Explore, V olume of Cones, to the Learn, Volume 

of Cones, have students discuss the Pause and Reflect question with 

a partner. Encourage each student to openly talk about whether or not 

they struggled with any part of the Explore activity, and if so, what they 

did to help overcome any struggle. Have them write down any remaining 

questions they have, and share those with their partner. Pairs should 

work to resolve any outstanding questions. If they are unable to come 

to a resolution, have them meet with other pairs of students in the class. 

Walk around the room, listening to the conversations and encourage 

students to assist each other before stepping in. 

DIFFERENTIATE 

Language Development Activity ELL 

Some students may struggle with identifying the diameter, radius, 

and height of a cone. In pairs have students write the definitions for 

diameter, radius, and height of a cone. If they have difficulty writing the 

definitions, remind them that the radius is half of the diameter and the 

length of the altitude (the segment from the apex to the center of the 

circular base) is called the height. Have students draw and label the 

parts of several cones, including some labeled with the diameter and 

some with the radius. It is important for students to understand that 
_ 1 _ 2 the radius is used in the formula V = πr h, for the volume of a cone.
3 
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2 EXPLORE AND DEVELOP 8.G.C.9 

Interactive Presentation 

Learn, Volume of Cones, Slide 1 of 2 

FLASHCARDS

On Slide 1, students use Flashcards to 

view the formula for the volume of a cone 

expressed in multiple representations. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Volume of Cones 

Object vei  

Students will learn how to find the volume of cones. 

Teach ngi  the Mathemat cali  Pract cesi  

7 Look For and Make Use of Structure W hile discussing the Talk 

About It! question on Slide 2, encourage students to explain the 

similarities and differences between the formula for the volume 

of a cone and the formula for the volume of a cylinder. Encourage 

students to make connections between the formula for the 

volume of a cylinder and the formula for the volume of a cone with 

the same radius and height. 

MPMP

Teach ngi  Notes 
SLIDE 1 

Students will learn the definition of a cone. Have them select the Words, 

Symbols, and Model flashcards to view how the volume of a cone can be 

expressed in these representations. 

Talk About It! 
SLIDE 2 

Mathematical Discourse 

Compare and contrast the volume formulas for cones and cylinders. 

Sample answer: The volume of a cone is one-third the volume of a 

cylinder with the same base area and height. 
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8.G.C.9 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Find Volume of Cones 

Object vei  

Students will find the volume of a cone in terms of π. 

Teach ngi  the Mathemat cali  Pract cesi  

2 Reason Abstractly and Quantitatively W hile discussing the 

Talk About It! question on Slide 3, encourage students to make 

sense of the quantities in the volume formula, as opposed to just 

calculating with them. This will help them remember what volume 

means conceptually. 

6 Attend to Precision Students should use precision in order to 

calculate the volume in terms of π. 

7 Look For and Make Use of Structure Encourage students to 

study the figure to correctly determine which volume formula 

to use, based on the information given. 

MPMP

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 2 

_ 1 _ 2 2 AL In the formula V =πr h, what does πr represent? the area of the 
3 

circular base 

OL Is the volume 18π an exact volume or an approximation? Explain.

It is the exact volume because is not rounded. 

OL Without calculating, compare the volume of the cone to the volume

of a cylinder with the same radius and height. The volume of the 

cone is one-third the volume of the cylinder. The volume of the 

cylinder is 54π cubic inches. 

BL How many cones of this size will fit into a cylinder with a base area

of 18π square inches and a height of 12 inches? Explain. 12 cones; 

Sample answer: The volume of the cylinder is 216π cubic inches. 

Divide 216π by 18 .π  

Go Onl nei  

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 1, Find Volume of Cones, Slide 2 of 4 

CLICK

On Slide 2, students move through the 

steps to find the volume. 

TYPE

On Slide 2, students determine the 

a volume of the cone. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 8.G.C.9 

Interactive Presentation 

Example 2, Find Volume of Cones, Slide 2 of 4 

CLICK

On Slide 2, students move through the 

steps to find the volume. 

TYPE

On Slide 2, students determine the 

approximate volume of the paper cup. a

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Find Volume of Cones 

Object vei  

Students will find the volume of a cone in a real-world context. 

Teach ngi  the Mathemat cali  Pract cesi  

2 Reason Abstractly and Quantitatively Enc ourage students to 

make sense of the given information to determine they must first 

find the radius. 

6 Attend to Precision Students should be able to efficiently 

and accurately calculate the volume, using the π button on a 

calculator, and rounding to the desired degree of precision. 

While discussing the Talk About It! question on Slide 3, encourage 

students to understand and be able to compare and contrast the 

different approaches for generating two approximations. 

MPMP

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 2 

AL Why do you replace 4 for r in the volume formula? I am given the

diameter is 8 centimeters, but the formula uses the radius. The 

radius is 4 centimeters. 

OL Is the final volume an approximation or an exact answer? Explain.

approximation; Sample answer: I used the π button on the 

calculator and rounded to the nearest tenth. 

OL Suppose it takes 14 paper cups to fill a pitcher. What is the volume

of the pitcher? The volume of the pitcher is about 2,111.2 cubic 

centimeters. 

BL One milliliter of fluid is approximately equal to one cubic

centimeter. How many milliliters does one paper cup hold? About 

how many liters is this? about 150.8 milliliters; about 0.15 liter 

Go Onl nei  

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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8.G.C.9 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Popcorn 

Object vei  

Students will come up with their own strategy to solve an application 

problem that involves the costs of popcorn. 

Teach ngi  the Mathemat cali  Pract cesi  

1 Make Sense of Problems and Persevere in Solving Them, 

4 M odel with Mathematics Students will be presented with 

a task. They will first seek to understand the task, and then 

determine possible entry points to solving it. As students come up 

with their own strategies, they may propose mathematical models 

to aid them. As they work to solve the problem, encourage them 

to evaluate their model and/or progress, and change directions, if 

necessary. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others As students respond to the Write About It! prompt, 

have them make sure their argument uses correct mathematical 

reasoning. If you choose to have them share their responses with 

others, encourage the listeners to ask clarifying questions to 

verify that the reasoning is correct. 

MPMP

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

the task, or have a volunteer read it aloud. Then allow students the time 

to mak e sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them 

on a particular strategy, encourage them to use their own strategies to 

solve the problem and to evaluate their progress along the way. They 

may or may not find that they need to change direction or try out several 

strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustration, or disengagement, intervene to encourage 

them to think of alternate approaches to the problem. Some sample 

questions are shown. 

• What dimensions are given? 

• What dimensions are needed to find the volume of the cylindrical 

container? the conical container? 

• How can you find the cost of the popcorn in each container? 

Wr tei  About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

Interactive Presentation 

Apply, Popcorn 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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3 REFLECT AND PRACTICE 8.G.C.9

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Foldables

Have students update their Foldables based on what they learned in 

this lesson. For this lesson, students could record examples of volume 

of cones. You may wish to have students share their Foldables with 

a partner to compare the information they recorded, discussing and 

resolving any differences. 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, BL 

THEN assign: 

• Practice, Exercises 5–9 odd, 11–14 

• Volume of Pyramids, Cones, and Spheres 

IF students score 66–89% on the Checks, OL 

THEN assign: 

• Practice, Exercises 1–7, 9, 11, 13 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1 and 2 

• Volume of Pyramids, Cones, and Spheres 

IF students score 65% or below on the Checks, AL 

THEN assign: 

• Remediation: Review Resources 

• Take Another Look 

• Volume of Pyramids, Cones, and Spheres 
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8.G.C.9

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Exit Ticket 

Refer to the Exit Ticket slide. Suppose the conical treat bags have a 

diameter of 2 inches and a height of 5 inches. Each jelly bean has a 

volume of 0.12 cubic inch and each piece of popcorn has a volume of 

0.2 cubic inch. About how many more jelly beans can fit in a treat bag 

than pieces of popcorn? Assume no gaps of space between the jelly 

beans or pieces of popcorn in each bag. Write a mathematical argument 

that can be used to defend your solution. Sample answer: Find the 

volume of the conical treat bag, which is about 5.2 cubic inches. Divide 

the volume by 0.12 to find the approximate number of jelly beans that 

will fit in a treat bag, which is about 43 jelly beans. Divide the volume by 

0.2 to find the approximate number of pieces of popcorn that will fit in a 

treat bag, which is about 26 pieces of popcorn. Then subtract 26 from 43, 

which is 17. So, assuming no gaps, about 17 more jelly beans will fit in a 

treat bag than number of pieces of popcorn. 

Practice and Homework 

The  Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive Student 

Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Ass gnmentsi  

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T op ci  Exerc sesi  

1 find the volume of cones in terms of π 1–4 

2 find the volume of cones in real-world contexts 5–7 

2 extend concepts learned in class to apply them in new

contexts 

8 

3 solve application problems involving the volume of

cones 

9, 10 

3 higher-order and critical thinking skills 11–14 

Common M sconcept oni i  

In Exercises 3, 4, 7, and 8, some students may incorrectly substitute the 
_ 1 _ 2 value of the diameter , instead of the radius, in the formula V = πr h.
3 

Encourage students to use caution when substituting values into the 

volume formula. Have them first identfiy the information they are given, 

and determine whether they first need to find the radius. 

Interactive Presentation 

Exit Ticket 
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3 REFLECT AND PRACTICE 8.G.C.9 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teach ngi  the Mathemat cali  Pract cesi  

3 Construct Viable Arguments and Critique the Reasoning 

of O thers In Exercise 13, students determine how many times 

greater the height of the cone is compared to the height of 

the cylinder. Encourage students to construct a response that 

supports their answer. 

3 Construct Viable Arguments and Critique the Reasoning of 

Others In Exercise 14, students find the student’s mistake and 

correct it. Encourage students to locate the error and then explain 

how to find the correct answer. 

MPMP

Collaborat vei  Pract cei  

Have students work in pairs or small groups to complete the following 

e xercises. 

Listen and ask clarifying questions. 

Use with Exercises 9–10 Have students work in pairs. Have students 

individually read Exercise 9 and formulate their strategy for solving the 

problem. Assign one student as the coach. The other student should talk 

through their strategy, while the coach listens, asks clarifying questions, 

and offers encouragement and/or redirection. Have students switch roles 

to complete Exercise 10. 

Make sense of the problem. 

Use with Exercise 14 Have students work together to prepare a brief 

explanation that illustrates the flawed reasoning. For example, the 

student in the exercise thinks that the diameter can be used in the 

formula for the volume of a cone. Have each pair or group of students 

present their explanations to the class. 
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Lesson 12-8 

Volume of Spheres 
8.G.C.9 

LESSON GOAL 

Students will find the volume of spheres and hemispheres. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Learn: Volume of Spheres 

Example 1: Find Volume of Spheres 

Example 2: Find Volume of Spheres 

Example 3: Find Volume of Spheres 

Learn: Volume of Hemispheres 

Example 4: Find Volume of Hemispheres 

Apply: Packaging 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress of the Checks after each example 

to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Take Another Look ● 

Extension: Surface Area of Cylinders, 

Cones, and Spheres 
● ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 77 of the Language Development 

Handbook to help your students build 

mathematical language related to the volume of 

spheres. 

ELL You can use the tips and suggestions on 

page T77 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 
45 min 1 day 

Focus 
Domain: Geometry 

Additional Cluster(s): In this lesson, students address the additional 

cluster 8. G.C by finding the volume of spheres and hemispheres. 

Standards for Mathematical Content: 8. G.C.9 

Standards for Mathematical Practice: MP 1, MP2, MP3, MP4, MP6, MP7 

Coherence 

Vertical Alignment 

Prev ousi

Students found the volume of cones. 

8. G.C.9 

Now

Students find the volume of spheres and hemispheres. 

8.G.C.9 

Next

Students will find the volume and surface area of composite solids. 

7.G.B.6, 8.G.C.9 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students continue to expand 

on their understanding of volume, by finding the volume of spheres 

and hemispheres. They use this understanding to build fluency with 

calculating volume. They apply their fluency to solve multi-step real- 

world problems. 

Mathematical Background 
A sphere is a three-dimensional figure in which every point on the surface 

is the same distance from a center point. The volume of a sphere is 

four-thirds the product of π and the cube of the radius. Cross sections 

of spheres are circles. A hemisphere is one of two congruent halves 

of a sphere. The volume of a hemisphere is half the volume of the 

corresponding sphere. 
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1 LAUNCH 8.G.C.9 

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Learn? 

Warm Up 

Prerequ s tei i  Sk llsi  

The Warm-Up exercises address the following prerequisite skills for this 

lesson: 

• multiplying and dividing with decimals (Exercises 1, 3, 5) 

• finding cubes of numbers (Exercises 2, 4) 

Answers 

1. 328.77 4. 8 

2. 216 5. $143.64 

3. 126 

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about different circumferences of 

basketballs. 

Go Onl nei  to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer read 

aloud How can I meet this standard? and How can I use these practices?, 

and connect these to the standard. 

What Vocabulary Will You Learn? 
Use the following questions to engage students and facilitate a class 

discussion. 

Ask: 

• The prefix hemi- means half. What does this tell you about the 

term hemisphere? A hemisphere is half of a sphere. 

• An example of a sphere is a basketball. A non-example of a sphere is 

a picture of a basketball. Describe how these are different. Sample 

answer: A basketball is three-dimensional and a picture of a basketball 

is two-dimensional. 
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2 EXPLORE AND DEVELOP 8.G.C.9 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Volume of Spheres 

Object vei  

Students will learn how to find the volume of spheres. 

Go Onl nei  

• Find additional teaching notes and Teaching the 

Mathematical Practices. 

• Find sample answers for the Talk About It! questions. 

Example 1 Find Volume of Spheres 

Object vei  

Students will find the volume of a sphere in terms of π. 

Teach ngi  the Mathemat cali  Pract cesi  

6 Attend to Precision Enc ourage students to calculate the 

volume of the sphere efficiently and accurately, paying careful 

attention to the units for volume, and expressing the exact volume 

in terms of π. 

MPMP

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 1 

AL Why is the radius cubed when determining the volume? Sample

answer: Volume is measured in cubic units, so three dimensions 

are needed. 

OL Describe a disadvantage to writing the volume in terms of π.

Sample answer: It might be difficult to conceptualize how large the 

sphere is, when the volume is written in terms of π. 

BL A classmate found the volume to be 216π cubic millimeters. What

was the likely mistake? Sample answer: The classmate forgot to 
4 __ multiply by in the formula. 
3 

Go Onl nei  

• Find additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 1, Find Volume of Spheres, Slide 1 of 2 

CLICK

On Slide 1, students move through the 

steps to find the volume. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 8.G.C.9 

Interactive Presentation 

Example 2, Find Volume of Spheres, Slide 2 of 4 

CLICK

On Slide 2, students move through the 

steps to find the volume. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Find Volume of Spheres 

Object vei  

Students will find the volume of a sphere in a real-world context. 

Teach ngi  the Mathemat cali  Pract cesi  

2 Reason Abstractly and Quantitatively While discus sing the 

Talk About It! question on Slide 3, encourage students to make 

sense of real-world situations in which it is more meaningful to 

report an approximation of volume, rather than the exact volume. 

6 Attend to Precision Encourage students to calculate the 

volume efficiently and accurately, by first finding the radius, and 

then expressing their answer with the appropriate degree of 

precision. 

MPMP

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 2 

AL What measurement is given in the figure? What does this tell you?

the diameter; I need to first find the radius. 

2 __ 5 _ 6 _ 
OL What is the exact volume of the sphere?π cubic feet 

3 

OL Explain why cubic feet are used as the unit of measure. Sample

answer: When finding volume, three dimensions are multiplied. In 

this case, the radius is cubed. So, the units are cubic feet. 

BL If you wanted to paint the sphere, can you use the volume to

determine how much paint you need? Explain. no; Sample answer: 

The volume tells how much space is contained in an object. I would 

need to find the surface area of the sphere in order to find how 

much paint is needed to cover the surface of the sphere. 

Go Onl nei  

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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8.G.C.9 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Find Volume of Spheres 

Object vei  

Students will solve a real-world problem involving the volume of a sphere. 

Teach ngi  the Mathemat cali  Pract cesi  

2 Reason Abstractly and Quantitatively While discussing t he 

Talk About It! questions on Slide 4, encourage students to make 

sense of the quantities given in the proportion and to reason why 

it will take longer than one minute to inflate the volleyball, based 

on the quantities given in the proportion. 

MPMP

Quest onsi  for Mathemat cali  D scoursei  

SLIDE 2 

AL Before determining the time, what do you need to find? the volume

of the volleyball 

_ 4 _ 3 OL Explain why π(5) represents the volume of the volleyball. The
3 

diameter is 10 inches, so the radius is 5 inches. This expression 

represents the volume formula with 5 replacing r. 

BL Why do you think the volume is not written in terms of π? Sample

answer: Since the volume will be used for further calculations, it 

makes sense to round the volume instead of writing it in terms 

of π. 

SLIDE 3 

AL What information do you know? What do you need to find? I know

the two volumes, and I know the time to inflate to one of the 

volumes. I need to find the time to inflate to the other volume. 

OL What does x represent in the proportion? the amount of time it will

take to inflate the ball 

OL Without calculating, estimate the time to inflate the volleyball.
3 3 Sample answer: 523.6 in > 325 in , but less than 2(325), or 

3 650 in . So, it will take somewhere between 1–2 minutes to inflate 

the ball. 

BL About how many minutes will it take to inflate a basket of

30 volleyballs? Assume no resting time is needed between 

volleyballs. 48 minutes 

Go Onl nei  

• Find additional teaching notes and the Talk About It! questions to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 3, Find Volume of Spheres, Slide 3 of 5 

TYPE

On Slide 3, students determine the time to 

inflate the volleyball. a

CHECK

Students complete the Check exercise 

online to determine if they are ready 

to move on. 
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2 EXPLORE AND DEVELOP 8.G.C.9 

Interactive Presentation 

Example 4, Find Volume of Hemispheres, Slide 1 of 2 

CLICK 

On Slide 1 of Example 4, students move 

through the steps to find the volume. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Volume of Hemispheres 

Object vei  

Students will learn how to find the volume of hemispheres. 

Go Onl nei  to find additional teaching notes and T eaching the 

Mathematical Practices. 

Talk About It! 
SLIDE 2 

Mathematical Discourse 

4 __ 2 __ How are the coefficients and in the formula for a sphere and a 3 3 
hemisphere related? Sample answer: The coefficient in the formula for a 

hemisphere is half of the coefficient in the formula for a sphere. 

Example 4 Find Volume of Hemispheres 

Object vei  

Students will find the volume of a hemisphere. 

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 1 

AL What is a hemisphere? half of a sphere 

AL What measure is the input value in the formula for the volume of a 

hemisphere? the radius 

OL If you forgot the formula for the volume of a hemisphere, what 

could you do? Sample answer: Find the volume of the entire 

sphere, then divide by 2. 

BL When the radius of a sphere is doubled, its volume increases by a 

factor of 8. Is the same true for a hemisphere? Explain. yes; Sample 

answer: The volume formula for a hemisphere cubes the radius. 

This means that doubling the radius will increase the volume by a 
3 factor of 2 or 8. 

Go Onl nei  

• Find additional teaching notes and Teaching the Mathematical 

Practices. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

DIFFERENTIATE 

Language Development Activity ELL 

Hemi- is a prefix, from the Greek language, that means half. Students

may be more familiar with the Latin prefix semi- that also means half, 

as this prefix is more common in the English language. Ask students 

to generate terms that begin with the prefix semi-, such as semicircle, 

semiannual, semifinal, semicolon, etc. While the prefixes hemi- and

semi- are different, they both mean half. In mathematics, half of a

sphere is referred to as a hemisphere. 
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8.G.C.9 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Packaging 

Object vei  

Students will come up with their own strategy to solve an application 

problem that involves the volume of a cylindrical container filled with 

bouncy balls. 

Teach ngi  the Mathemat cali  Pract cesi  

1 Make Sense of Problems and Persevere in Solving Them, 

4 Mo del with Mathematics Students will be presented with 

a task. They will first seek to understand the task, and then 

determine possible entry points to solving it. As students come up 

with their own strategies, they may propose mathematical models 

to aid them. As they work to solve the problem, encourage them 

to evaluate their model and/or progress, and change directions, if 

necessary. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others As students respond to the Write About It! prompt, 

have them make sure their argument uses correct mathematical 

reasoning. If you choose to have them share their responses with 

others, encourage the listeners to ask clarifying questions to 

verify that the reasoning is correct. 

MPMP

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

the task, or have a volunteer read it aloud. Then allow students the time 

to mak e sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Enc ourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them 

on a particular strategy, encourage them to use their own strategies to 

solve the problem and to evaluate their progress along the way. They 

may or may not find that they need to change direction or try out several 

strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustration, or disengagement, intervene to encourage 

them to think of alternate approaches to the problem. Some sample 

questions are shown. 

• What dimensions are given? 

• What is the volume of the container? 

• What is the volume of one bouncy ball? 

Wr tei  About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

Interactive Presentation 

Apply, Packaging 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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3 REFLECT AND PRACTICE 8.G.C.9 

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Foldables 

Have students update their Foldables based on what they learned in 

this lesson. For this lesson students, could record examples of volume 

of spheres. You may wish to have students share their Foldables with 

a partner to compare the information they recorded, discussing and 

resolving any differences. 

Exit Ticket 

Refer to the Exit Ticket slide. Find the amount of air that each size 

basketball will hold. Use the π button on a calculator, and round each 

volume to the nearest hundredth. Write a mathematical argument that 

can be used to defend your solution. Size 5: about 351.97 cubic inches; 

Size 6: about 391.97 cubic inches; Size 7: about 434.89 cubic inches; 
4 __ 3 Sample answer: Find each volume using the formula V = πr .
3 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, BL 

THEN assign: 

• Practice, Exercises 3, 7, 9, 11–14 

• Extension: Surface Area of Cylinders, Cones, and Spheres 

• Volume of Pyramids, Cones, and Spheres 

IF students score 66–89% on the Checks, OL 

THEN assign: 

• Practice, Exercises 1–6, 9, 12 

• Extension: Surface Area of Cylinders, Cones, and Spheres 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1–4 

• Volume of Pyramids, Cones, and Spheres 

IF students score 65% or below on the Checks, AL 

THEN assign: 

• Remediation: Review Resources 

• Take Another Look 

• Volume of Pyramids, Cones, and Spheres 
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8.G.C.9

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive Student 

Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Ass gnmentsi  

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T op ci  Exerc sesi  

1 find the volume of spheres in terms of π 1, 2 

2 find the volume of spheres in real-world contexts 3 

2 solve real-world problems involving the volume of

spheres 

4 

1 find the volume of hemispheres 5, 6 

2 extend concepts learned in class to apply them in new

contexts 

7, 8 

3 solve application problems involving the volume of

spheres 

9, 10 

3 higher-order and critical thinking skills 11–14 

Common M sconcept oni i  

Some students may confuse the formula for the volume of a sphere and 

the formula for the volume of a  hemisphere with the volume formulas 

they have previously learned. Encourage students to solve each Ex ercise 

by first writing the appropriate formula needed to solve the problem, 

making sure the formula is written correctly. 
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3 REFLECT AND PRACTICE 8.G.C.9 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teach ngi  the Mathemat cali  Pract cesi  

7 Look for and Make Use of Structure In E xercise 11, students 
_ 4 

describe another way to calculate when finding the volume of 
3 

a sphere. Encourage students to use the structure of fractions in 

their explanation. 

1 Make Sense of Problems and Persevere in Solving Them 

In Exercise 12, students find the volume of the described sphere 

in terms of π. Encourage students to use the formulas for the 

circumference and volume of a sphere to answer the question. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others In Exercise 14, students find the student’s error and 

correct it. Encourage students to identify the error and then 

construct a response that explains how to fix the error. 

MPMP

Collaborat vei  Pract cei  

Have students work in pairs or small groups to complete the following 

e xercises. 

Clearly explain your strategy. 

Use with Exercise 9 Have students work in pairs. Give students 

1–2 minutes to individually consider the problem and formulate their 

strategy. Then ask them to clearly explain their strategy to their partner 

how they would solve the problem, without actually solving it. Have each 

student use their partner’s strategy to solve the problem. Have them 

compare and contrast strategies to determine if one or both strategies 

were viable, and discuss and resolve any differences. 

Be sure everyone understands. 

Use with Exercises 12–13 Have students work in groups of 3–4 to solve 

the problem in Exercise 12. Assign each student in the group a number. 

The entire group is responsible to ensure that every group member 

understands how to solve the problem. Group members should ask each 

other clarifying questions and check each other’s understanding. Call 

on a randomly numbered student from one group to share their group’s 

solution to the class. Repeat the process for Exercise 13. 

830 Module 12 • Area, Surface Area, and Volume 

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page1186.xhtml


Lesson 12-9 

Volume and Surface Area of Composite Solids 
7.G.B.6, 8.G.C.9 

LESSON GOAL 

Students will find the volume and surface area of composite solids. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Learn: Composite Solids 

Learn: Volume of Composite Solids 

Example 1: Find Volume of Composite Solids 

Example 2: Find Volume of Composite Solids 

Example 3: Volume of Composite Solids 

Learn: Surface Area of Composite Solids 

Example 4: Surface Area of Composite Solids 

Apply: Art 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress of the Checks after each example 

to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Extension: Platonic Solids ● ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 78 of the Language Development 

Handbook to help your students build 

mathematical language related to the volume 

and surface area of composite Solids. 

ELL You can use the tips and suggestions on 

page T78 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 
45 min 1 day 

Focus 
Domain: Geometry 

Additional Cluster(s): In this lesson, students address additional 

clusters 7. G.B and 8.G.C by finding the volume and surface area of 

composite solids. 

Standards for Mathematical Content: 7 .G.B.6, 8.G.C.9, Also addresses 

7.NS.A.3, 7.G.A.1 

Standards for Mathematical Practice: MP 1, MP3, MP4, MP6, MP7 

Coherence 
Vertical Alignment 

Prev ousi

Students found the volume of spheres and hemispheres. 

8.G.C .9 

Now

Students find the volume and surface area of composite solids. 

7.G.B.6, 8.G.C.9 

Next

S tudents will translate figures and describe translations on the coordinate plane. 

8.G.A.1, 8.G.A.1.A, 8.G.A.3 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students will draw on their 

knowledge of volume and surface area to gain fluency in finding 

the volume and surface area of composite solids. They will apply 

this fluency to solve real-world problems involving the volume and 

surface area of composite solids. 

Mathematical Background 
A three-dimensional composite solid is made up of two or more three- 

dimensional solids. 

The volume of a composite solid is found by separating the solid into 

solids with volumes that can be calculated, finding those volumes, and 

adding. The surface area of a composite solid is found by adding the 

areas of all the faces. 
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1 LAUNCH 7.G.B.6, 8.G.C.9 

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Learn? 

Warm Up 

Prerequ s tei i  Sk llsi  

The Warm-Up exercises address the following prerequisite skill for this 

lesson: 

• finding volumes of prisms and pyramids (Exercises 1–3) 

Answers 

1. 1,360 cubic feet 

2. 43.2 cubic centimeters 

3. 110,592 cubic millimeters 

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with re- 

al-world situations that reflect the mathematics of the lesson. This lesson 

launches with a discussion about a mailbox as an example of a composite 

object. 

Go Onl nei  to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer read 

aloud How can I meet this standard? and How can I use these practices?, 

and connect these to the standards. 

What Vocabulary Will You Learn? 
Use the following question to engage students and facilitate a class 

discussion. 

Ask: 

• What do you know about the term composite? Make a prediction as to 

what a composite solid might be. Sample answer: Composite means 

to be made up of more than one part or element. A composite solid 

might be a three-dimensional figure that is composed of multiple three- 

dimensional figures. 

ay
ze
k
/1
2
3
R
F
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2 EXPLORE AND DEVELOP 7.G.B.6, 8.G.C.9 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Composite Solids 

Object vei  

Students will learn about composite solids. 

Teach ngi  Notes 
SLIDE 1 

Students will learn the definition for a composite solid. Have them explore 

the interactive activity to see the solids that make up each composite 

solid. You may wish to have them make a prediction as to which solids 

make up the composite solid prior to completing each activity. 

Learn Volume of Composite Solids 

Object vei  

Students will learn how to find the volume of composite solids. 

Go Onl nei  to have your students watch the animation on Slide 1. 

The animation illustrates how to find the volume of composite solids. 

Teach ngi  Notes 
SLIDE 1 

You may wish to pause the animation after the composite solid is 

shown. Have students work with a partner to determine the volume of 

the composite solid. They may use any strategy they wish, but must 

be prepared to explain their strategy and defend why it works. Have 

students share their strategies with the class. Some students may find the 

exact volume, while others may find approximate volumes. Have them 

continue to watch the animation to compare their strategy and volume 

with the one shown. Be sure they can explain why the individual volumes 

of the cylinder and cone were added. 

DIFFERENTIATVE 

Reteaching Activity AL 

Some students may struggle to understand the concept of composite 

solids. Lead a short classroom discussion so students can brainstorm 

different composite solids they have seen. Encourage students 

to mention objects found around the classroom so that a visual is 

accessible. For each composite solid, have students describe the 

solids that make up the composite solid. 

Interactive Presentation 

Learn, Composite Solids 

DRAG & DROP 

On Slide 1 of Learn 1, students drag the 

objects that make up the composite solids 

to the appropriate bins that describe them. 

WATCH 

On Slide 1 of Learn 2, students watch the 

animation to see how to find the volume 

of composite solids. 
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2 EXPLORE AND DEVELOP 7.G.B.6, 8.G.C.9 

Interactive Presentation 

Example 1, Find Volume of Composite Solids, Slide 3 of 5 

CLICK 

On Slide 2, students determine the 

volume of each solid. 

TYPE 

On Slide 3, students determine the total 

volume. a 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Find Volume of Composite 
Solids 

Object vei  

Students will find the volume of composite solids. 

Quest onsi  for Mathemat cali  D scoursei  

SLIDE 2 

AL What figures make up the composite figure? a cylinder and a cone 

2 AL What is the volume formula for a cylinder? a cone? V = πr h; 
_ 1 2 V = πr h 
3 

OL Explain why the radius is 4 feet. The diameter is 8 feet, so the 

radius is half the diameter, or 4 feet. 

OL Did you find the exact volumes or approximations of the cylinder 

and cone? Explain. the exact volumes; Sample answer: The 

volumes are in terms of π. 

BL A classmate wrote the volume of the cone as 26.7π . Is this still an 

_ 80 
exact volume? Explain. no; Sample answer: does not simplify to 

3 
_ 80 

a whole number or terminating decimal. So, to write π as 26.7 ,π  
3 

you need to round. Therefore, it does not represent the exact 

volume. 

SLIDE 3 

AL What quantities will be added together? What are those values? the 

volume of the cylinder and the volume of the cone; the volume of 
_ 80 

the cylinder is 64π cubic feet, and the volume of the cone is π 
3 

cubic feet. 

OL How can you add the volumes without needing to use an 

approximation for π first? Sample answer: Use the Distributive 

Property to factor π from the expression for the sum of the areas. 
_ 8 _ 0 _ 8 __ 0 _ _ 2 _ 7 _ 2 _ 64π + π = π or π. 
3 (64 +

3 ) 3 

_ 272 
BL How many cubic yards is equivalent to π cubic feet? 

3 
_ 272 

Explain. π cubic yards, or about 10.5 cubic yards; Sample 
81 

_ 272 3 answer: Divide π by 3 , or 27, since there are 27 cubic feet 
3 

in one cubic yard. 

Go Onl nei  

• Find additional teaching notes, Teaching the Mathematical Practices, and 

the Talk About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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7.G.B.6, 8.G.C.9 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Find Volume of Composite 
Solids 

Object vei  

Students will find the volume of composite solids. 

Teach ngi  the Mathemat cali  Pract cesi  

2 Reason Abstractly and Quantitatively A s students discuss the 

Talk About It! question on Slide 4, encourage them to explain both 

numerically and verbally why the volume of the spherical bead will 

be less than the volume of the cube-shaped bead. Students may 

use a visual of both types of figures to help justify their answer. 

MPMP

Quest onsi  for Mathemat cali  D scoursei  

SLIDE 2 

AL Study the structure of the diagram. What do you notice? Sample

answer: There is a hole in the center of the cube. 

OL Explain why the radius is 1 millimeter. The diameter is 2 millimeters,

so the radius is half the diameter, or 1 millimeter. 

OL Did you find the exact volumes or approximations of the cylinder

and cube? Explain. the exact volumes; Sample answer: The volume 

of the cube is an exact volume. The volume of the cylinder is also 

exact, because it is written in terms of π. 

BL If the cylindrical hole had a larger radius, such as 3 millimeters, how

would that impact the total volume of the composite solid? Sample 

answer: The total volume of the composite solid will be less, since 

a greater volume of the cylindrical hole will be subtracted from the 

volume of the cube. 

SLIDE 3 

AL Explain why subtraction is used, instead of addition, to find the total

volume. Sample answer: I need to subtract the volume of the hole 

from the volume of the cube. 

OL Can you find the exact volume by subtracting, or must you

approximate the difference? Explain. Sample answer: I need to 

approximate the difference because I cannot subtract 12π from 

1, 728 without using an approximation of π. 

BL What is the volume of each bead in cubic centimeters? about
3 1.7 cm 

Go Onl nei  

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 2, Find Volume of Composite Solids, Slide 2 of 5 

CLICK

On Slide 2, students determine the 

volume of the cube and cylinder. 

TYPE

On Slide 3, students subtract to find the 

volume of the solid. a

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 7.G.B.6, 8.G.C.9 

Interactive Presentation 

Example 1, Volume of Composite Solids, Slide 2 of 5 

CLICK

On Slide 2, students select the three- 

dimensional solids into which the toy 

block can be decomposed. 

TYPE

On Slide 4, students determine the 

a volume of the toy block. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Volume of Composite Solids 

Object vei  

Students will find the volume of three-dimensional composite solids. 

Teach ngi  the Mathemat cali  Pract cesi  

7 Look For and Make Use of Structure Enc ourage students to 

study the structure of the composite solid in order to determine 

how to decompose it into smaller solids. 

MPMP

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 2 

AL Do you need to find the volume or surface area of the toy block?

volume 

OL Explain why a triangular prism is not one of the figures into which

the toy block can be decomposed. Sample answer: A triangular 

prism has two triangular bases. Neither figure has triangular bases. 

BL Do you need to know the areas of the lateral faces of the pyramid?

Explain. no; Sample answer: I am not finding the surface area. I am 

finding the volume. I only need to know the area of the base and 

the height of the figure. 

SLIDE 3 

3 AL Explain why you can use the volume formula V = s to find the

volume of the cube. Sample answer: The volume of a prism is 

found by multiplying the area of the base by the height of the 

prism. When the prism is a cube, all of these dimensions are 

equivalent. 

OL Explain why it makes sense that the volume of the pyramid is less

than one third the volume of the cube. Sample answer: The volume 

of a pyramid is one third the volume of a cube with the same base 

area and height. In this case, the pyramid has the same base area, 

but a lesser height. 

BL Design your own toy block that is a composite solid and find its

volume. See students’ drawings and volumes. 

Go Onl nei  

• Find additional teaching notes and discussion questions. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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7.G.B.6, 8.G.C.9 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Surface Area of Composite Solids 

Object vei  

Students will learn how to find the surface area of three-dimensional 

composite solids. 

Teach ngi  the Mathemat cali  Pract cesi  

7 Look For and Make Use of Structure A s students discuss 

the Talk About It! question on Slide 2, encourage them to study 

the structure of the composite solid in order to understand that the 

shared face is not part of the exterior surface area of the composite 

solid. 

MPMP

Go Onl nei  

• Find additional teaching notes. 

• Have students watch the animation on Slide 1. The animation illustrates 

how to find the surface area of a composite solid. 

Talk About It! 
SLIDE 2 

Mathematical Discourse 

One of the faces of each solid is not included when finding the surface 

area of the composite solid. Explain why. Sample answer: The shared 

face of each solid is not included because it is not part of the surface of 

the composite solid. 

DIFFERENTIATE 

Enrichment Activity BL 

To strengthen students’ understanding of volume and surface area 

of composite solids, have students work with a partner to compare 

and contrast finding the volume of a composite solid and finding 

the surface area of the composite solid. Have them prepare a brief 

presentation, using drawings or other illustrations, that summarizes 

the similarities and differences. Have each pair of students present 

their findings to another pair, or to the whole class. Some students 

may be uncomfortable speaking in front of others. Encourage them to 

make appropriate eye contact, and articulate their thoughts clearly and 

loudly enough for others to hear. You may wish to provide a rubric for 

students’ presentations. A sample scoring rubric can include, but is not 

limited to, the following: 

Volume is measured in cubic units, while surface area is measured in 

square units. 

When finding either volume or surface area, decompose the solid into 

known solids. 

The composite solid’s volume is the sum of the individual solids’ 

volumes. However, when finding the composite solid’s surface area, 

any shared surfaces should not be included in the total surface area. 

Interactive Presentation 

Learn, Surface Area of Composite Solids, Slide 2 of 2 

WATCH 

On Slide 1, students watch an animation 

that demonstrates how to find the surface 

area of a composite solid. 
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2 EXPLORE AND DEVELOP 7.G.B.6, 8.G.C.9 

Interactive Presentation 

Example 2, Surface Area of Composite Solids, Slide 2 of 6 

CLICK

On Slide 2, students select the number of 

squares and triangles that compose the 

exterior of the solid. 

TYPE

On Slide 4, students determine the total 

a surface area of the gift box. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 4 Surface Area of Composite 
Solids 

Object vei  

Students will find the surface area of three-dimensional composite 

solids. 

Teach ngi  the Mathemat cali  Pract cesi  

3 Construct Viable Arguments and Critique the Reasoning of 

Others As students discuss the Talk About It! question on Slide 

5, encourage them to use the structure of the solid to explain why 

Emilia is incorrect. 

7 Look For and Make Use of Structure Encourage students to 

study the structure of the composite solid in order to determine 

how to decompose it into smaller solids. 

MPMP

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 2 

AL Explain why the faces are squares and triangles. Sample answer:

A cube has square faces. A square pyramid has a square base and 

triangular faces. 

OL If the solids were separated, how many faces would each solid

have? Explain. A cube has six faces. A square pyramid has five 

faces. 

OL Describe the shared face. The shared face is a square.

OL What faces remain, since the shared face is not part of the exterior

of the composite solid? Four triangular faces remain and five 

square faces remain. 

BL What is true about the lateral faces of the pyramid? They are all

congruent because the pyramid is a regular pyramid. 

SLIDE 3 

_ 1 _ 
AL How do you know that the base of the triangle is 8 inches? It has 

2 
the same length as the side length of the cube. 

OL Explain why the squares are congruent, and why the triangles are

congruent. Sample answer: The squares are congruent because 

the solid is a cube. The triangles are congruent because the base 

of the pyramid is a regular polygon. 

BL Explain why you don’t include the shared face when finding surface

area. The shared face is not part of the exterior surface of the 

composite solid. 

Go Onl nei  

• Find additional teaching notes, discussion questions, and the Talk 

About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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7.G.B.6, 8.G.C.9 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Art 

Object vei  

Students will come up with their own strategy to solve an application 

problem that involves the amount of concrete needed to mak e a concrete 

sculpture. 

Teach ngi  the Mathemat cali  Pract cesi  

1 Make Sense of Problems and Persevere in Solving Them, 

4 M odel with Mathematics Students will be presented with 

a task. They will first seek to understand the task, and then 

determine possible entry points to solving it. As students come up 

with their own strategies, they may propose mathematical models 

to aid them. As they work to solve the problem, encourage them 

to evaluate their model and/or progress, and change directions, if 

necessary. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others As students respond to the Write About It! prompt, 

have them make sure their argument uses correct mathematical 

reasoning. If you choose to have them share their responses with 

others, encourage the listeners to ask clarifying questions to 

verify that the reasoning is correct. 

MPMP

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

the task, or have a volunteer read it aloud. Then allow students the time 

to mak e sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them 

on a particular strategy, encourage them to use their own strategies to 

solve the problem and to evaluate their progress along the way. They 

may or may not find that they need to change direction or try out several 

strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustration, or disengagement, intervene to encourage 

them to think of alternate approaches to the problem. Some sample 

questions are shown. 

• What solids make up the ice cream cone sculpture? 

• What dimensions are given? 

• How can you calculate the number of cubic yards of concrete needed 

for the sculpture? 

Wr tei  About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

Interactive Presentation 

Apply, Art 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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3 REFLECT AND PRACTICE 7.G.B.6, 8.G.C.9 

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Exit Ticket 

Refer to the Exit Ticket slide. Find the volume of the mailbox. Use the π 

button on a calculator. Round the volume to the nearest hundredth. Write 

a mathematical argument that can be used to defend your solution. 

1,170.12 cubic inches; Sample answer: Find the volume of the rectangular 

prism by finding the product of 8 inches, 16 inches, and 6 inches. The 

volume of the rectangular prism is 768 cubic inches. Find the volume of 

the half cylinder by finding the area of the circular base (16 ),π  multiplying 

by the height of the cylinder (16 inches), and then dividing by 2 since it is 

only a half cylinder . The volume of the half cylinder is 128π cubic inches. 

Add the two volumes, 768 + 128π is about 1,170.12 cubic inches. 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, BL 

THEN assign: 

• Practice, Exercises 5, 7, 9–12 

• Extension: Platonic Solids 

• Volume of Cylinders, Volume of Pyramids, Cones, and 

Spheres 

IF students score 66–89% on the Checks, OL 

THEN assign: 

• Practice, Exercises 1–4, 9–11 

• Extension: Platonic Solids 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1–3 

• Volume of Cylinders, Volume of Pyramids, Cones, and 

Spheres 

IF students score 65% or below on the Checks, AL 

THEN assign: 

• Remediation: Review Resources 

• Volume of Cylinders, Volume of Pyramids, Cones, and 

Spheres 
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7.G.B.6, 8.G.C.9 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Independent Practice pages are meant to be used as a homework 

assignment. Students can complete the practice exercises in their 

Interactive Student Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Ass gnmentsi  

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T op ci  Exerc sesi  

1 find the volume of three-dimensional composite solids 1 

2 find the volume of three-dimensional composite solids 2, 3 

2 find the surface area of three-dimensional composite

solids 

4 

2 extend concepts learned in class to apply them in new

contexts 

5, 6 

3 solve application problems involving volume and

surface area of composite solids 

7, 8 

3 higher-order and critical thinking skills 9–12 

Common M sconcept oni i  

Some students may find surface area of composite solids by adding the 

surface areas of the decomposed solids. In Ex ercise 4, students may 

find  the surface area by finding the surface area of the rectangular prism 

and the surface area of the triangular prism and adding the results. This 

will include two faces that are not on the exterior of the composite solid. 

Remind students to subtract any surfaces that are not on the exterior of 

the composite solid. 
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3 REFLECT AND PRACTICE 7.G.B.6, 8.G.C.9 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teach ngi  the Mathemat cali  Pract cesi  

6 Attend to Precision In E xercise 9, students explain how the 

Distributive Property can be used in the problem. Encourage 

students to use precision to explain how the Distributive Property 

can be used. 

3 Construct Viable Arguments and Critique the Reasoning 

of others In Exercise 10, students find the studentʼs mistake 

and correct it. Encourage students to supply a well-constructed 

response in order to explain how to fix the error. 

3 Construct Viable Arguments and Critique the Reasoning of 

Others In Exercise 11, students critique the reasoning of another 

student about the surface area of a solid. 

6 Attend to Precision In Exercise 12, students explain how 

finding the volume and surface area of composite solids is similar. 

MPMP

Collaborat vei  Pract cei  

Have students work in pairs or small groups to complete the following 

e xercises. 

Interview a student. 

Use with Exercises 7–8 Have pairs of students interview each other as 

they complete these application problems. Students take turns being the 

interviewer and interviewee for each problem. Interview questions should 

include asking the interviewee to think aloud through their solution 

process. An example of a good interview question for Exercise 7 might be 

“Are the measurements given in yards?” 

Make sense of the problem. 

Use with Exercise 11 Have students work together to prepare a brief 

explanation that illustrates the flawed reasoning. For example, the 

student in the exercise included the shared side of both solids when 

calculating the surface area. Have each pair or group of students present 

their explanations to the class. 
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Module 12 • Area, Surface Area, and Volume 

Review 

ELL A completed Foldable for this module should include examples of 

calculating volume of cylinders, cones, and spheres. Have students share 

their completed Foldables with a partner, comparing the similarities and 

differences in the examples recorded. Students can use their completed 

Foldables to study for the module assessment. 

Rate Yourself! 

Have students return to the Module Opener to rate their understanding 

of the concepts presented in this module. They should see that their 

knowledge and skills have increased. After completing the chart, have them 

respond to the prompts in their Interactive Student Edition and share their 

responses with a partner. 

Rev ewi  and Assessment Opt onsi  

The following online review and assessment resources are available for you 

to assign to your students. These resources include technology-enhanced 

questions that are auto-scored, as well as essay questions. 

Rev ewi  R esources 

Vocabulary Activity 

Module R eview 

Assessment Resources 

Put It All Together 1: Lessons 12-1, 12-2, and 12-3 

Put It All T ogether 2: Lessons 12-4 through 12-9 

Vocabulary Test 

AL Module Test Form B 

OL Module Test Form A 

BL Module Test Form C 

Performance Task* 

*The module-level performance task is available online as a printable and editable 

document. A scoring rubric is included. 

LearnSmart Use LearnSmart as part of your test preparation plan to 

measure student topic retention. You can create a student assignment in 

LearnSmart for additional practice with this topic for Geometry. 

• Area 

• Volume 

• Surface Area 

• Volume of Solids 
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Essent ali  Quest oni  

ELL Have students complete the graphic organizer to organize their 

thoughts related to the Essential Question. You may wish to have 

students work in pairs or groups to answer the Essential Question, 

or facilitate a whole class discussion. You may wish to have students 

watch the Launch the Module video again in which the module Essential 

Question was first presented. 

How can we measure objects to solve problems? See students’ 

graphic organizers. 
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Test Pract cei  

You can use these pages to help your students review module content 

and prepare for online assessments. Exercises 1–9 mirror the types of 

questions your students will see on the online assessments. 

Quest oni  Type Descr pt oni i Exerc se(s)i  

Multiple Choice Students select one correct answer. 5, 6 

Multiselect Multiple answers may be correct. 

Students must select all correct 

answers. 

7 

Equation Editor Students use an online equation 

editor to construct their response, 

often using math notation and 

symbols. 

1 

Open Response Students construct their own

response in the area provided. 

2, 3, 4, 8, 9 

To ensure that students understand the standards, check students’ 

success on individual exercises. 

Standard(s) Lesson(s) Exerc se(s)i  

7.G.B.4 12-1, 12-2 1, 2 

7 .G.B.6 12–3, 12–4, 12–5,

12–6 

3–5, 9 

8.G.C.9 12–6, 12–7, 12–8,

12–9 

6–9 
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Module 13 

Transformations, Congruence, and Similarity 

Module Goal

Analyze translations, rotations, reflections, and dilations. Analyze and use 

similar and congruent figures using transformations. 

Focus 

Domain: Geometry 

Major Cluster(s): 

8.G.A Under stand congruence and similarity using physical models, 

transparencies, or geometry software. 

Standards for Mathematical Content: 

8.G.A.3 Describ e the effect of dilations, translations, rotations, and 

reflections on two-dimensional figures using coordinates. 

Also addresses 8.G.A.1, 8.G.A.2, 8.G.A.4, 8.G.A.5 

Standards for Mathematical Practice: MP1, MP2, MP3, MP4, MP5, MP6, 

MP7 , MP8 

Be Sure to Cover 

Students need to have a thorough understanding of the prerequisite skills 

required for this module. 

• graph points with rational number coordinates in the coordinate plane 

• use a protractor to find the measure of an angle 

Use the Module Pretest to diagnose students’ readiness for this module. 

You may wish to spend more time on the Warm Up for each lesson to fully 

review these concepts. 

Coherence 

Vertical Alignment 

Previous

Students solved real-world and mathematical problems involving area, 

volume, and surface area. 

7.G.B.4, 7.G.B.6, 8.G.C.9 

Now

Students analyze translations, rotations, reflections, dilations, and use similar 

and congruent figures using transformation. 

8.G.A.1, 8.G.A.3 

Next

Students will represent transformations and describe transformations as 

functions. 

HSG.COA.2 

R gori  

The Three Pillars of Rigor 

In this module, students draw on their knowledge of graphing in the 

coordinate plane to develop understanding of transformations. They 

use their understanding to build fluency with graphing and describing 

translations, reflections, rotations, and dilations using coordinates. 

They develop understanding that two figures are congruent or similar 

if the second figure can be obtained from the first by a series of 

transformations. They apply their understanding to solve real-world 

indirect measurement problems. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

EXPLORE LEARN EXAMPLE & PRACTICE 

Suggested Pac ngi  

Lesson Standard(s) 45-m ni  classes 90-m ni  classes 

Module Pretest and Launch the Module Video 1 0.5 

13-1 T ranslations 8.G.A.1, 8.G.A.1.A, 8.G.A.3 1 0.5 

13-2 Reflections 8.G.A.1, 8.G.A.1.A, 8.G.A.3 1 0.5 

Put It All Together 1: Lessons 13-1 and 13-2 0.5 0.25 

13-3 Rotations 8.G.A.1, 8.G.A.1.A, 8.G.A.3 1 0.5 

13-4 Dilations 8.G.A.3 1 0.5 

Put It All Together 2: L essons 13-1 through 13-4 0.5 0.25 

13-5 Congruence and Transformations 8.G.A.1, 8.G.A.1.A, 8.G.A.1.B, 8.G.A.1.C, 8.G.A.2 2 1 

13-6 Similarity and Transformations 8.G.A.4, 8.G.A.5 2 1 

13-7 Indirect Measurement 8.G.A.4, 8.G.A.5 1 0.5 

Module Review 1 0.5 

Module Assessment 1 0.5 

Total Days 13 6.5 
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CHERYL TOBEY 

MATH 
PROBES 

Format vei  Assessment Math Probe 

Coordinate Transformations 

Analyze the Probe 
Review the probe prior to assigning it to your students. 

In this probe, students will select all of the true statements about each transformation, and 

explain their choices. 

Targeted Concepts Understand how geometric transformations appear in algebraic 

notation. 

Targeted Misconceptions 

• Students may misinterpret the meaning of “reflection across the x-axis,” and think 

that this means that the sign of the x-coordinates change. 

• Students may incorrectly believe that scale factors only affect one coordinate 

(either x or y). 

Assign the probe after Lesson 4. Correct Answers: 

1. a, e , j 

2. a, i, j Collect and Assess Student Work 

If the student selects... Then the student likely... 

1. b, c, g, h 

Does not choose a 

or f; 

other choices may or 

may not be included. 

misinterprets a reflection across the x-axis as meaning that signs of the 

x-coordinates change.

2.b, c, g, h 

Does not choose a 

or f; 

other choices may or 

may not be included. 

believes that the scale factor only affects one coordinate (either x or y). 

Take Action 
After the Probe Design a plan to address any possible misconceptions. You may wish to 

assign the following resources. 

• Transformations 

• Lesson 2, Examples 1–4 

• Lesson 4, Examples 1–3 

Revisit the probe at the end of the module to be sure your students no longer carry 

these misconceptions. 
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The Ignite! activities, created by Dr. Raj Shah, cultivate curiosity and 

engage and challenge students. Use these open-ended, collaborative 

activities, located online in the module L aunch section, to encourage your 

students to develop a growth mindset towards mathematics and problem 

solving. Use the teacher notes for implementation suggestions and 

support for encouraging productive struggle. 

Essent ali  Quest oni  

At the end of this module, students will complete a graphic organizer to 

help them answer the Essential Question. 

What does it mean to perform a transformation on a figure? See 

students’ graphic organizers. 

What W lli  You Learn? 

Prior to beginning this module, have your students rate their knowledge 

of each item listed. At the end of the module, you will be reminded to 

have your students return to these pages to rate their knowledge again. 

They should see that their knowledge and skills have increased. 

Foldables are three-dimensional graphic organizers that help students 

create study guides for each module. 

Step 1 Have students locate the module Foldable at the back of the 

Interactive Student Edition. They should follow the cutting and assembly 

instructions at the top of the page. 

Step 2 Have students attach their Foldable to the first page of the 

Module Review, by matching up the tabs. Dotted tabs indicate where to 

place the Foldable. Striped tabs indicate where to tape the Foldable. 

When to Use It Students add information to their Foldables as they 

complete selected lessons. Once they’ve completed their Foldable, they 

can use it to help them study for the module assessment. 

Launch the Module 

The Launch the Module video uses the topics of chess, mirrors, wind 

turbines, and photographs to introduce the idea of transformations. Use 

the video to engage students before starting the module. 

Interactive Student Presentation 
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What Vocabulary W lli  You Learn? 

ELL As you proceed through the module, introduce each vocabulary 

term using the following routine. Ask the students to say each term aloud 

after you say it. 

Define A translation is a transformation that slides a figure from one 

position to another without turning it. 

Example Triangle ABC has coordinates A(–1, 1), B(0, 2), and C(1, –2). 

After a translation down 3 units and 2 units to the left, the coordinates of 

the image are A(–3, –2), B(–2, –1), and C(–1, –5). 

Ask Suppose Triangle RST with coordinates R(–4, 1), S(–3, 4), and T(1, 3) 

is translated 4 units up and 5 units to the right. What are the coordinates 

of the image? R(1, 5), S(2, 8), and T(6, 7) 

Are You Ready? 

Students may need to review the following prerequisite skills to succeed 

in this module. 

• graphing in the coordinate plane 

• using a protractor to measure angles 

ALEKS is an adaptive, personalized learning environment that identifies 

precisely what each student knows and is ready to learn, ensuring 

student success at all levels. 

You can use the ALEKS pie report to see which students know the 

concepts in the Transformations topic – who is ready to learn these 

concepts and who isn’t quite ready to learn them yet – in order to adjust 

your instruction as appropriate. 

M ndseti  Matters 

View Challenges as Opportunities 

Part of cultivating a growth mindset in math involves viewing challenging 

problems or tasks as opportunities to learn and mak e new connections in 

your brain. 

How Can I Apply It? 

Encourage students to embrace challenges by trying problems that are 

thought provoking, such as the Apply Problems and Higher-Order 

Thinking Problems in the Practice section of each lesson. R emember to 

regularly remind students that each new challenge is an opportunity to 

grow! 
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Lesson 13-1 

Translations 

8.G.A.3 

LESSON GOAL 

Students will translate figures and describe translations on the 

coordinate plane. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Learn: Transformations 

Learn: Translations on a Coordinate Plane 

Example 1: Translate Figures on the Coordinate Plane 

Explore: Translate Using Coordinates 

Learn: Translations Using Coordinates 

Example 2: Translate Using Coordinates 

Example 3: Use Coordinate Notation to Describe Translations 

Apply: Map Reading 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress of the Checks after each example 

to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Take Another Look ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 79 of the Language Development 

Handbook to help your students build 

mathematical language related to translations. 

ELL You can use the tips and suggestions on 

page T79 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 
45 min 1 day 

Focus 
Domain: Geometry 

Major Cluster(s): In this lesson, students address the major cluster 

8. G.A by translating figures and describing translations on the coordinate 

plane. 

Standards for Mathematical Content: 8. G.A.1, 8.G.A.1.A, 8.G.A.3 

Standards for Mathematical Practice: MP 1, MP2, MP3, MP4, MP5, 

MP6, MP7 

Coherence 

Vertical Alignment 

Prev ousi  

Students found the volume and surface area of composite solids. 

7 .G.B.6, 8.G.C.9 

Now

Students translate figures and describe translations on the coordinate plane. 

8.G.A.1, 8.G.A.1.A, 8.G.A.3 

Next 

Students will reflect figures and describe reflections on the coordinate plane. 

8.G.A.1, 8.G.A.1.A, 8.G.A.3 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students develop 

understanding of translations on the coordinate plane. Students use 

their understanding to build fluency with translating figures using a 

graph and using coordinates. Students come to understand how to 

describe a translation using coordinate notation. 

Mathematical Background 

Go Onl nei  to find the mathematical background for the topics that 

are covered in this lesson. 

Lesson 13-1 • Translations 847a

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page1207.xhtml


1 LAUNCH 8.G.A.3 

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Learn? 

Warm Up 

Prerequ s tei i  Sk llsi  

The Warm-Up exercises address the following prerequisite skill for 

this lesson: 

• graphing in the coordinate plane (Exercises 1–3) 

1–3. See W arm Up slide online for correct answers. 

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about a GPS using coordinates to 

identify certain locations. 

Go Onl nei  to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer 

read aloud How can I meet these standards? and How can I use these 

practices?, and connect these to the standards. 

What Vocabulary Will You Learn? 
Use the following questions to engage students and facilitate a class 

discussion. 

Ask: 

• In what contexts have you used the word image in everyday life? 

Sample answer: I use the word image when talking about pictures. 

• The prefix pre- means to come before. What do you think a preimage 

is? Sample answer: A preimage could be an image before it is 

manipulated in some way. 

• An example of a transformation is the process of a caterpillar changing 

into a butterfly. Can you think of another example of a transformation? 

Sample answer: a tadpole transforming into a frog; a vacant lot being 

transformed into a community garden 

• A word in English can be translated into its equivalent meaning 

in another language. What do you think it might mean to apply a 

translation to a geometric figure? Sample answer: A translation might 

be the process to move a geometric figure without changing its 

properties (side lengths, angle measures). 
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2 EXPLORE AND DEVELOP 8.G.A.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn T ransformations 

Object vei  

Students will understand that transformations map one geometric figure 

onto another . 

Go Onl nei  to find additional teaching notes. 

Learn T ranslations on a Coordinate Plane 

Object vei  

Students will understand that translating a figure on the coordinate plane 

slides t he figure in one or two directions. 

Teach ngi  the Mathemat cali  Pract cesi  

6 Attend to Precision W hile discussing the Talk About It! question 

on Slide 2, encourage students to think about the direction of the 

translation and what the image of the line will look like. 

MPMP

Go Onl nei  to find additional teaching notes. 

Talk About It! 
SLIDE 2 

Mathematical Discourse 

Describe the image if the line shown is translated 2 units up. Sample 

answer: The line would still be a line, with the same slope, just two units 

above the preimage. 

DIFFERENTIATE 

Enrichment Activity BL 

For students who need more of a challenge, use the following activity. 

Provide students with the function y = x + 1. 

• Have students investigate what happens to the slope and y-intercept 

of the line when the line is translated 5 units right. Then ask them to 

write an equation of the translated line. The slope remains the same 

and the y-intercept changes; y = x - 4 

• Have students investigate what happens to the slope and y-intercept 

of the line when the line is translated 3 units left. Then ask them to 

write an equation of the translated line. The slope remains the same 

and the y-intercept changes; y = x + 2. 

Ask students if they can predict what will happen to the equation of 

the line y = x + b if the line is translated a units to the right. Sample 

answer: The slope remains the same and you would subtract a from 

the y-intercept; y = x + (b - a). 

Interactive Presentation 

Learn, Translations on a Coordinate Plane, Slide 1 of 2 
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2 EXPLORE AND DEVELOP 8.G.A.3 

Interactive Presentation 

Example 1, Translate Figures on the Coordinate Plane, Slide 3 of 5 

CLICK 

On Slide 2, students move through the 

slides to translate the triangle. 

TYPE 

On Slide 3, students determine the 

a coordinates of the image. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 T ranslate Figures on the 

Coordinate Plane 

Object vei  

Students will translate figures on the coordinate plane, and determine the 

coordinates of the image. 

Teach ngi  the Mathemat cali  Pract cesi  

6 Attend to Precision Enc ourage students to use precision in 

translating each vertex of the triangle according to the description 

of the translation. 

While discussing the Talk About It! question on Slide4, encourage 

students to use precise mathematical language as they explain 

how the x- and y-values of the preimage and image compare. 

MPMP

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 2 

AL What is a translation? Sample answer: A transformation that slides 

a figure from one position to another. 

OL Why is it important that each vertex of the triangle is translated the 

same number of units and in the same direction? Sample answer: 

In order to keep the preimage and the image congruent, each 

vertex has to be moved the same number of units and in the same 

direction. 

BL In which quadrant(s) is the image? Quadrants III and IV 

SLIDE 3 

AL What is the general form of an ordered pair? (x, y) 

OL If you translated each vertex down 5 units first, and then 2 units 

to the right, how would the ordered pairs of the image compare? 

They would be the same. 

BL Describe a translation of JKL with an image that lies entirely in 

the first quadrant. Sample answer: 5 units to the right 

Go Onl nei  

• Find additional teaching notes and the Talk About It! questions to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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8.G.A.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

DIFFERENTIATE 

Language Development Activity ELL 

Students may confuse the terms preimage and image. They may refer to 

the original figure as the image. Have them discuss with a partner what 

the preposition pre- means. Because it means previous to or before, the 

preimage is the figure that was before the image. The only way that can 

be true is for the preimage to be the original figure. Have them generate 

other terms they may have heard in their everyday lives that begin with 

pre-. Have them create and complete a table like the one shown to 

reinforce their understanding that a preimage is the figure that comes 

before the image. Thus, a preimage is the original figure. Some sample 

terms are shown. 

Th si  word “comes 
…..th si  word 

before” ….. 

preimage image 

preschool school 

preadolescence adolescence 

premature mature 

preheat heat 

presoak soak 
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2 EXPLORE AND DEVELOP 8.G.A.3 

Interactive Presentation 

Explore, Slide 1 of 6 

Explore, Slide 2 of 6 

WEB SKETCHPAD 

Throughout the Explore, students use Web Sketchpad to explore 

how to translate figures using coordinates. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore T ranslate Using Coordinates 

Object vei  

Students will use Web Sketchpad to explore how to translate figures 

using coordinates. 

Ideas for Use 

Recommended Use Pr esent the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the Talk 

About It! questions. Monitor student progress during the activity. Upon 

completion of the Explore activity, have student volunteers share their 

responses to the Inquiry Question. 

What if my students don’t have devices? You may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of Act v tyi i  

Students will use Web Sketchpad to investigate how translations affect 

the coordinates of a figure. S tudents should then apply what they found 

to complete the sentences that state how different translations affect 

the coordinates. 

Inqu ryi  Quest oni  

How do the coordinates of a figure change after a translation? Sample 

answer: When a figure is translated right, a positive value is added to the 

x-coordinates, and when it is translated left, a positive value is subtracted 

from the x-coordinates. When a figure is translated up , a positive value 

is added to the y-coordinates, and when it is translated down, a positive 

value is subtracted from the y-coordinates. 

Go Onl nei  to find additional teaching notes and sample answers 

for the Talk About It! questions. Sample responses for the Talk About It! 

questions on Slide 2 are shown. 

Talk About It! 
SLIDE 2 

Mathematical Discourse 

What do you notice about the new coordinates of points A, B, and C and 

the translation values you entered? Sample answer: The x-coordinate 

for each point increased by 5 and this is the same as the horizontal 

translation. The y-coordinate for each point decreased by 4 and this is the 

same as the vertical translation. 

In what direction(s) did the figure move? The figure moved to the right 

and then down. 

(continued on next page) 
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2 EXPLORE AND DEVELOP 8.G.A.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore T ranslate Using Coordinates 

(continued)

Teach ngi  the Mathemat cali  Pract cesi  

5 Use Appropriate Tools Strategically S tudents will use Web 

Sketchpad to explore how the coordinates of a figure change 

after a translation. 

7 Look For and Make Use of Structure Encourage students to 

examine the structure of the x- and y-coordinates in order to 

determine how they are affected after a translation. 

MPMP

Go Onl nei  to find additional teaching notes and sample answers 

for the Talk About It! questions. Sample responses for the Talk About It! 

questions on Slide 4 are shown. 

Talk About It! 
SLIDE 4 

Mathematical Discourse 

What happens to the coordinates when a figure translates to the right? 

to the left? Sample answer: The x-coordinates increase when a figure 

translates to the right and they decrease when a figure translates to 

the left. 

What happens to the coordinates when a figure translates up? down? 

Sample answer: The y-coordinates increase when a figure translates up 

and they decrease when a figure translates down. 

Interactive Presentation 

Explore, Slide 4 of 6 

CLICK

On Slide 5, students select the correct words to complete 

statements about translations. 

TYPE

On Slide 6, students respond to the Inquiry Question and view a 

a sample answer. 
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2 EXPLORE AND DEVELOP 8.G.A.3 

Interactive Presentation 

Learn, Translations Using Coordinates, Slide 2 of 2 

WATCH 

On Slide 1, students watch an animation 

that illustrates how to use coordinate 

notation for a translation. 

FLASHCARDS 

On Slide 2, students use Flashcards to view 

multiple representations of the coordinate 

notation used when translating a figure on 

the coordinate plane. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn T ranslations Using Coordinates 

Object vei  

Students will learn how to use coordinate notation to find the coordinates 

of an image after a translation. 

Go Onl nei  to have students watch the animation on Slide 1. The 

animation illustrates coordinate notation for translations. 

Teach ngi  Notes 
SLIDE 1 

Play the animation for the class. You may wish to pause the animation 

when the notation ( ,x  y) → (x + a, y + b) first appears. Ask students to 

conjecture what the variables a and b might represent. Some students 

may say a represents the number of units for the horizontal translation 

and b represents the number of units for the vertical translation, while 

others reverse the descriptions. Point out that the value for a will affect 

the x-coordinate, causing a horizontal move, and the value for b will 

affect the y-coordinate, causing a vertical move. 

Students may have difficulty when determining the coordinate notation 

for translations that involve translating a figure to the left or down. Point 

out to students that the general form of the coordinate notation for a 

translation is ( ,x  y) → (x + a, y + b). If a figure is translated to the left, 

then the value of a is negative, because the translation decreases the 

x-coordinate by a units. If a figure is translated down, then the value of 

b is negative, because the translation decreases the y-coordinate by 

b units. 

SLIDE 2 

Have students select the Words, Symbols, Example, and Model flashcards 

to view the multiple ways a translation can be represented. You may wish 

to have students discuss how they can determine the signs of a and b just 

by looking at the graphic representation. Students should notice that if 

the figure moves to the right, a is positive, and to the left, a is negative. If 

the figure moves up, b is positive, and down, b is negative. 
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8.G.A.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 T ranslate Using Coordinates 

Object vei  

Students will write the coordinate notation for a translation and use it to 

find the coordinates of a figure’ s image. 

Teach ngi  the Mathemat cali  Pract cesi  

7 Look For and Make Use of Structure Enc ourage students to 

use the structure of coordinate notation to understand that a 

translation to the left means the part of the coordinate notation 

that describes what happens to the x-coordinate must be written 

as either x + ( 2)-  or x - 2. 

MPMP

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 2 

AL What does the general form of coordinate notation look like?

( ,x  y) → (x + a, y + b) 

AL What do the variables a and b represent in the coordinate

notation? Sample answer: a represents the movement in the 

direction to the left or right, and b represents the movement in the 

direction upwards or down 

OL Why is the value of a negative? Sample answer: a represents

the value of the movement in the direction to the right. Since the 

movement is to the left, a must be negative. 

BL Describe a translation whose coordinate notation is

( ,x  y) → (x - 1, y - 5). 1 unit to the left, 5 units down 

SLIDE 3 

AL How can you find the x-coordinate of each vertex of the image? the

y-coordinate? To find each x-coordinate of the image, subtract 2 

from each x-coordinate of the preimage. To find each y-coordinate 

of the image, add 1 to each y-coordinate of the preimage. 

OL How can you check your coordinate notation? Sample answer: I

can graph the preimage and the image and then verify that the 

translation is 2 units to the left and 1 unit up. 

BL Describe a real-world situation that can be represented by this

example. Sample answer: Joe is painting a mural of different 

triangles of the same size. He wants the second triangle to be 

located 2 units to the left and 1 unit above the first triangle. Where 

will the second triangle be located? 

Go Onl nei  

• Find additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 2, Translate Using Coordinates, Slide 2 of 4 

CLICK

On Slide 2, students select the correct 

words to complete the sentences. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 8.G.A.3 

Interactive Presentation 

Example 3, Use Coordinate Notation to Describe Translations, Slide 2 of 4 

TYPE

On Slide 2, students determine the 

a coordinate notation used to describe 

the translation. 

CLICK

On Slide 2, students move through the 

steps to determine the coordinate 

notation. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Use Coordinate Notation 
to Describe Translations 

Object vei  

Students will describe translations shown on the coordinate plane using 

coordinate notation. 

Teach ngi  the Mathemat cali  Pract cesi  

2 Reason Abstractly and Quantitatively W hile discussing the 

Talk About It! questions on Slide 3, encourage students to explain 

the translation in words and describe how they could check to 

make sure their coordinate notation is correct. 

6 Attend to Precision Encourage students to precisely describe 

the translation using coordinate notation. 

7 Look For and Make Use of Structure Encourage students 

to use the structure of coordinate notation to describe the 

translation. 

MPMP

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 2 

AL How can you describe the translation in words? Sample answer:

9 units to the right and 7 units down 

OL The x-coordinate of point A is -7. The x-coordinate of point A is 2.

What equation relates these two coordinates and the value of a in 

the coordinate notation? -7 + a = 2 

OL The y-coordinate of point A is 6. The y-coordinate of point A is -1.

What equation relates these two coordinates and the value of b in 

the coordinate notation? 6 + b = -1 

OL How can you solve each equation for a and b? To solve

-7 + a = 2, add 7 to each side, so a = 9. To solve 6 + b = -1, 

subtract 6 from each side, so b = -7. 

BL Generate a coordinate notation that can be used to describe a

translation that moves the original figure to be located entirely 

within Quadrant I. Sample answer: (x, y) → (x + 10, y) 

Go Onl nei  

• Find additional teaching notes and the Talk About It! questions to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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8.G.A.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Map Reading 

Object vei  

Students will come up with their own strategy to solve an application 

problem involving distance on the coordinate plane. 

Teach ngi  the Mathemat cali  Pract cesi  

1 Make Sense of Problems and Persevere in Solving Them, 

4 M odel with Mathematics Students will be presented with 

a task. They will first seek to understand the task, and then 

determine possible entry points to solving it. As students come up 

with their own strategies, they may propose mathematical models 

to aid them. As they work to solve the problem, encourage them 

to evaluate their model and/or progress, and change directions, if 

necessary. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others As students respond to the Write About It! prompt, 

have them make sure their argument uses correct mathematical 

reasoning. If you choose to have them share their responses with 

others, encourage the listeners to ask clarifying questions to 

verify that the reasoning is correct. 

MPMP

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

the task, or have a volunteer read it aloud. Then allow students the time 

to mak e sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them 

on a particular strategy, encourage them to use their own strategies to 

solve the problem and to evaluate their progress along the way. They 

may or may not find that they need to change direction or try out several 

strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustration, or disengagement, intervene to encourage 

them to think of alternate approaches to the problem. Some sample 

questions are shown. 

• How are the cardinal directions represented on the coordinate plane? 

• How can you find the location of the friend’s house? the school? 

• How can you use what you know about right triangles to find the 

distance? 

Wr tei  About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

Interactive Presentation 

Apply, Map Reading 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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3 REFLECT AND PRACTICE 8.G.A.3 

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Foldables 

Have students update their Foldables based on what they learned in this 

lesson. For this lesson, could record an example of a translation. You may 

wish to have students share their Foldables with a partner to compare the 

information they recorded, discussing and resolving any differences. 

Essent ali  Quest oni  Follow-Up 

What does it mean to perform a transformation on a figure? 

In this lesson, students learned how to translate figures on the coordinate 

plane. Encourage them to research the word “isometry” , and discuss 

with a partner if a translation is an isometry. Some students may find 

an isometry is a transformation that preserves the size of a figure, so a 

translation is an isometry. 

Exit Ticket 

Refer to the Exit Ticket slide. A geographic coordinate system such as 

latitude and longitude can be used to help a person navigate to different 

locations on Earth. A coordinate plane can also be used to move points 

and figures to a certain location. Use coordinate notation to describe the 

transformation from (3, 4) to ( 1,-  -3). ( ,x  y) → (x - 4, y - 7) 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, BL 

THEN assign: 

• Practice, Exercises 6, 7, 9–12 

• Translations 

IF students score 66–89% on the Checks, OL 

THEN assign: 

• Practice, Exercises 1–5, 7, 9, 10 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1–3 

• Translations 

IF students score 65% or below on the Checks, AL 

THEN assign: 

• Remediation: Review Resources 

• Take Another Look 

• Translations 
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8.G.A.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive Student 

Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Ass gnmentsi  

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T op ci  Exerc sesi  

1 translate figures on the coordinate plane and

determine the coordinates of the image 

1, 2 

1 write the coordinate notation for a translation and use

it to find the coordinates of a figure’s image 

3, 4 

1 describe translations using coordinate notation 5 

2 extend concepts learned in class to apply them in new

contexts 

6 

3 solve application problems involving translations 7, 8 

3 higher-order and critical thinking skills 9–12 

Common M sconcept oni i  

Some students may confuse how to represent the preimage moving left 

and right and up and down. In Ex  ercise 4, students may incorrectly use 

“ 2”+  to represent “2 units left” and “ 3“-  to represent “3 units up”. Help 

students to correlate moving to the right or up as positive and moving left 

or down as negative. 
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3 REFLECT AND PRACTICE 8.G.A.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teach ngi  the Mathemat cali  Pract cesi  

3 Construct Viable Arguments and Critique the Reasoning 

of O thers In Exercise 9, students will explain how they know 

the final position of the figure without graphing it. Encourage 

students to use reasoning to explain how they can determine the 

position of the figure. 

7 Look For and Make Use of Structure In Exercise 10, students 

will write the coordinate notation for a translation of a units 

right and b units down. Encourage students to use the generic 

structure of coordinate notation to write the described 

translation. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others In Exercise 12, students will determine whether the 

given statement is always, sometimes, or never true. Encourage 

students to identify the important pieces of the statement and 

use that information to help determine the validity of the 

statement. 

MPMP

Collaborat vei  Pract cei  

Have students work in pairs or small groups to complete the following 

e xercises. 

Create your own application problem. 

Use with Exercises 7–8 After completing the application problems, have 

students write their own real-world application problem that involves the 

concepts from this lesson. Have them trade their problems with a partner 

and solve them. Then have them check each other’s work, and discuss 

and resolve any differences. 

Make sense of the problem. 

Use with Exercise 11 Have students work together to prepare a brief 

explanation that illustrates the flawed reasoning. For example, the 

student in the exercise thinks that the direction and distance that each 

of the vertices is translated can be different. Have each pair or group of 

students present their explanations to the class. 
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Lesson 13-2 

Reflections 

8.G.A.3 

LESSON GOAL 

Students will reflect figures and describe reflections on the 

coordinate plane. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Learn: Reflections on a Coordinate Plane 

Example 1: Reflect Figures on the Coordinate Plane 

Example 2: Reflect Figures on the Coordinate Plane 

Explore: Reflect Using Coordinates 

Learn: Reflect Using Coordinates 

Example 3: Reflect Using Coordinates 

Example 4: Describe Reflections 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress of the Checks after each example 

to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Take Another Look ● 

Extension: Extension Resources ● ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 80 of the Language Development 

Handbook to help your students build 

mathematical language related to reflections. 

ELL You can use the tips and suggestions on 

page T80 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 
45 min 1 day 

Focus 
Domain: Geometry 

Major Cluster(s): In this lesson, students address the major cluster 

8. G.A by reflecting figures and describing reflections on the coordinate 

plane. 

Standards for Mathematical Content: 8. G.A.1, 8.G.A.1.A, 8.G.A.3 

Standards for Mathematical Practice: MP 1, MP2, MP3, MP5, MP6, 

MP7 

Coherence 

Vertical Alignment 

Prev ousi

Students translated figures and described translations on the coordinate 

plane. 

8.G.A. 1, 8.G.A.1.A, 8.G.A.3 

Now

Students reflect figures and describe reflections on the coordinate plane. 

8.G.A.1, 8.G.A.1.A, 8.G.A.3 

Next

Students will rotate figures and describe rotations on the coordinate plane. 

8.G.A.1, 8.G.A.1.A, 8.G.A.3 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students develop 

understanding of reflections on the coordinate plane. Students use 

their understanding to build fluency with reflecting figures using a 

graph and using coordinates. Students come to understand how to 

describe a reflection using coordinate notation. 

Mathematical Background 
A reflection is a mirror image of a figure resulting from a transformation 

across a line of reflection. Each point of the preimage and its image 

are the same distance from the line of reflection, and the image and 

preimage are congruent. Coordinate notation for reflections across the 

x- and y-axes are (x, y) → ( ,x  -y) and (x, y) → (-x, y) respectively. 
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1 LAUNCH 8.G.A.3 

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Learn? 

Warm Up 

Prerequ s tei i  Sk llsi  

The Warm-Up exercises address the following prerequisite skill for 

this lesson: 

• graphing in the coordinate plane (Exercises 1–3) 

1–3. See W arm Up slide online for correct answers. 

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about reflections and pattern changes 

when using a kaleidoscope. 

Go Onl nei  to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer 

read aloud How can I meet these standards? and How can I use these 

practices?, and connect these to the standards. 

What Vocabulary Will You Learn? 
Use the following questions to engage students and facilitate a class 

discussion. 

Ask: 

• What do you think a line of reflection might be, based on the term line 

and the term reflection? Sample answer: A line of reflection might be a 

straight line that separates an image and its reflection. 

• What do you know about reflections in your everyday life? Sample 

answer: When I look in a mirror, I see a reflection of myself. 
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2 EXPLORE AND DEVELOP 8.G.A.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Reflections on a Coordinate Plane 

Object vei  

Students will understand that reflecting a figure on the coordinate plane 

r esults in a mirror image of that figure across a line of reflection. 

Teach ngi  the Mathemat cali  Pract cesi  

6 Attend to Precision W hile discussing the Talk About It! 

question on Slide 2, encourage students to use clear and precise 

mathematical language to describe the image after the reflection. 

MPMP

Teach ngi  Notes 
SLIDE 1 

Students should note in a reflection, that each point of the preimage and 

its image are the same distance from the line of reflection, and that the 

image and the preimage are congruent. 

Have students select the buttons to view the given triangle reflected 

across each line of reflection. You may wish to have them predict what 

the reflection will look like prior to selecting the buttons and then 

compare the reflection to the prediction. 

Talk About It! 
SLIDE 2 

Mathematical Discourse 

Describe the image if the line shown is reflected across the x-axis. 

Sample answer: The line is a line, with the same slope, but lies 3 units 

below the x-axis. 

DIFFERENTIATE 

Reteaching Activity AL 

When the line of reflection is not the x- or y-axis, some students may 

struggle relating the equations of horizontal and vertical lines with 

their graphs. Use the following activity to support student learning. 

• Instruct students to draw a horizontal line on the coordinate plane. 

Remind students that the equation of a horizontal line can be written 

as y = b, where b is the value of the y-coordinates. Then have them 

write the equation of their line. 

• Instruct students to draw a vertical line on the coordinate plane. 

Remind students that the equation of a vertical line can be written 

as x = a, where a is the value of the x-coordinates. Then have them 

write the equation of their line. 

Lesson 13-2 • Reflections 857 

Interactive Presentation 

Learn, Reflections on a Coordinate Plane, Slide 1 of 2 

CLICK 

On Slide 1, students select each button to 

see the triangle reflected across the 

x-axis, y-axis, and the line y = 2. 
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2 EXPLORE AND DEVELOP 8.G.A.3 

Interactive Presentation 

Example 1, Reflect Figures on the Coordinate Plane, Slide 3 of 5 

TYPE 

On Slide 3, students determine the 

a coordinates of the image. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Reflect Figures on the 
Coordinate Plane 

Object vei  

Students will determine the coordinates of an image after a reflection 

across an axis on the coordinate plane. 

Teach ngi  the Mathemat cali  Pract cesi  

6 Attend to Precision W hile discussing the Talk About It! question 

on Slide 4, encourage students to clearly and precisely explain 

how the x- and y-values of the preimage and image compare. 

7 Look For and Make Use of Structure Encourage students to 

use the structure of the coordinate plane to know how the graph 

of a reflection across the x-axis compares to the preimage. 

MPMP

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 2 

AL How far away from the x-axis is point A? point B? point C? 2 units; 

3 units; 1 unit 

OL Compare the distance from each vertex of the preimage to the 

x-axis to the distance from each vertex of the image to the x-axis. 

What do you notice? The distances are the same, respectively for 

each vertex. 

BL In which quadrant(s) does the image lie? Does this make sense, 

given the line of reflection is the x-axis? Explain. Quadrants III and 

IV; Sample answer: Yes, since the preimage lies above the x-axis in 

QI and QII, the image will lie below the x-axis in QIII and QIV. 

SLIDE 3 

AL Imagine the graph as a flat piece of paper. If you were to fold the 

paper in half where the fold line is the x-axis, what would happen 

to the two triangles? Sample answer: They would be on top of each 

other and match exactly, since they are mirror images. 

OL Why are the x-coordinates for the image and preimage the same? 

Sample answer: When a point is reflected across the x-axis, the 

x-coordinates of the image and preimage lie on the same vertical 

line. So, the x-coordinates are the same. 

BL Explain why it makes sense that the y-coordinates of the preimage 

and image will be opposites. Sample answer: The x-axis is the line of 

reflection. So, when a point is reflected across this line, it will have 

the same vertical distance to the x-axis, but be on the other side. 

Go Onl nei  

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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8.G.A.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Reflect Figures on the 
Coordinate Plane 

Object vei  

Students will determine the coordinates of an image after a reflection 

across horizontal or vertical lines on the coordinate plane. 

Teach ngi  the Mathemat cali  Pract cesi  

2 Reason Abstractly and Quantitatively A s students discuss 

the Talk About It! questions, they should be able to explain 

whether this relationship will persist when the line of reflection 

is a vertical line. 

6 Attend to Precision Students should be able to explain why the 

x-coordinates of the preimage and image are not opposites of one 

another, as they are when the line of reflection is the y-axis. 

7 Look For and Make Use of Structure Encourage students to 

use the structure of the coordinate plane to know how the graph 

of a reflection across a vertical line of reflection, other than the 

y-axis, compares to the preimage. 

As students discuss the Talk About It! questions, remind students 

to make sense of the comparison of the x- and y-coordinates 

between the preimage and image. 

MPMP

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 2 

AL Describe two things you know about the line of reflection in this

example. Sample answer: The line of reflection, x = 3, is a vertical 

line. Every point on the line has an x-coordinate of 3. 

OL Will reflecting a figure across this line be more similar to reflecting

a figure across the y-axis or the x-axis? Explain. Sample answer: It 

will be more similar to reflecting a figure across the y-axis, because 

both the y-axis and this line x = 3 are vertical lines. 

BL What vertex of the image will be the farthest away from the line

of reflection? Explain. G; Sample answer: G is the verte x farthest 

away from the line prior to the reflection. So, its image will be the 

farthest away after the reflection. 

(continued on next page) 

Interactive Presentation 

Example 2, Reflect Figures on the Coordinate Plane, Slide 2 of 6 
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2 EXPLORE AND DEVELOP 8.G.A.3 

Interactive Presentation 

Example 2, Reflect Figures on the Coordinate Plane, Slide 4 of 6 

CLICK 

On Slide 3, students select points in order 

to see the triangle reflected over the line 

x = 3. 

TYPE 

On Slide 4, students determine the 

a coordinates of the image. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Reflect Figures on the 
Coordinate Plane (continued) 

Quest onsi  for Mathemat cali  D scoursei  

SLIDE 3 

AL How far away from the line of reflection is point E? point F? point ?G  

1 unit; 3 units; 6 units 

OL Why do we not need to determine how many units each vertex 

is from the x-axis or the y-axis, in this example? Sample answer: 

The line of reflection is neither the x-axis nor the y-axis. The line of 

reflection is the line x = 3. 

BL How many units will be between G and G！? Explain without 

counting. 12 units; Sample answer: There are 6 units from G to the 

line of reflection, plus another 6 units from the line of reflection 

to G′. 

SLIDE 4 

AL Compare the y-coordinates of each vertex of the preimage to the 

y-coordinates of each vertex of the image. What do you notice? 

Sample answer: They are the same, respectively for each vertex. 

BL Compare the x-coordinates of each vertex of the preimage to 

the x-coordinates of each vertex of the image. Why are they not 

opposites of one another? Sample answer: The x-values are not 

opposites of one another because they are not being reflected 

across the y-axis, where x = 0. They are reflected across a 

different vertical line of reflection. 

BL What would be the coordinates of E if the line of reflection was 

x = 4? E！(6, 4) 

Go Onl nei  

• Find additional teaching notes and the Talk About It! questions to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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2 EXPLORE AND DEVELOP 8.G.A.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Reflect Using Coordinates 

Object vei  

Students will use Web Sketchpad to explore how to reflect two- 

dimensional figures using coordinates. 

Ideas for Use 

Recommended Use Pr esent the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the Talk 

About It! questions. Monitor student progress during the activity. Upon 

completion of the Explore activity, have student volunteers share their 

responses to the Inquiry Question. 

What if my students don’t have devices? You may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of Act v tyi i  

Students will use Web Sketchpad to explore the idea of reflecting a 

polygon across the x- and y-ax es. They will make conjectures about 

the coordinates of the preimage and image and test to see if their 

conjectures are true. Students should be looking to find connections 

between reflections over the axes and the coordinates used in each 

situation. 

Inqu ryi  Quest oni  

How can you determine the coordinates of a figure after a reflection 

across either axis ? Sample answer: If reflecting across the x-axis, keep 

the x-coordinate and take the opposite of the y-coordinate. If reflecting 

across the y-axis, take the opposite of the x-coordinate and keep the 

y-coordinate. 

Go Onl nei  to find additional teaching notes and sample answers 

for the Talk About It! questions. A sample response for the Talk About It! 

question on Slide 3 is shown. 

Talk About It! 
SLIDE 3 

Mathematical Discourse 

Press Reflect Across y-axis. The coordinates of the reflected image 

appear. Compare the coordinates of the preimage and the image. How 

do the coordinates change? Sample answer: The x-coordinates are 

opposites, the y-coordinates are the same. 

(continued on next page) 

Interactive Presentation 

Explore, Slide 1 of 9 

Explore, Slide 3 of 9 

WEB SKETCHPAD 

Throughout the Explore, students use Web Sketchpad to explore 

how to reflect two-dimensional figures using coordinates. 
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2 EXPLORE AND DEVELOP 8.G.A.3 

Interactive Presentation 

Explore, Slide 8 of 9 

TYPE

On Slide 9, students respond to the Inquiry Question and view a 

sample answer. a

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Reflect Using Coordinates 
(continued)

Teach ngi  the Mathemat cali  Pract cesi  

5 Use Appropriate Tools Strategically S tudents will use Web 

Sketchpad to explore the relationship between the coordinates 

of a preimage and the coordinates of an image after reflections 

across the x- and y-axes. 

6 Attend to Precision While discussing the Inquiry Question, 

encourage students to make sense of the similarities and 

differences that occur when reflecting an image over either axis. 

Remind students to use precise mathematical language in their 

explanations. 

MPMP

Go Onl nei  to find additional teaching notes and sample answers 

for the Talk About It! questions. A sample response for the Talk About It! 

question on Slide 8 is shown. 

Talk About It! 
SLIDE 8 

Mathematical Discourse 

Test your conjecture with quadrilaterals of different sizes and shapes. Did 

your experiments support your conjecture? Explain. Sample answer: Yes. 

Anytime I reflect the quadrilateral across the x-axis, the x-coordinates are 

the same, the y-coordinates are opposites. 
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8.G.A.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Reflect Using Coordinates 

Object vei  

Students will learn how to use coordinate notation to find the coordinates 

of an image af ter a reflection across the x- or y-axis. 

Go Onl nei  to have students watch the animation on Slide 1. The 

animation illustrates coordinate notation for reflections. 

Teach ngi  Notes 
SLIDE 1 

Play the animation for the class. You may wish to pause the animation when 

the notation C！(4, -1) first appears. Ask students to make a conjecture 

about how the reflection over the x-axis affects the coordinates of the 

points. Some students may notice that the x-coordinates remain the same, 

but the y-coordinates are opposites. Continue playing the animation. You 

may wish to pause the animation after the screen showing the coordinate 

notation for a reflection over the x-axis is complete. Ask students to make a 

conjecture about how a reflection over the y-axis affects the coordinates of 

the points. Some students may choose to write coordinate notation for this 

reflection, ( ,x  y) → ( ,-x  y) based on what they saw for a reflection across 

the x-axis. 

(continued on next page) 

Interactive Presentation 

Learn, Reflect Using Coordinates, Slide 1 of 3 

WATCH

On Slide 1, students watch the animation 

to learn about coordinate notation for a 

reflection. 
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Lesson 13-2 • Reflections 861 

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page1229.xhtml


2 EXPLORE AND DEVELOP 8.G.A.3 

Interactive Presentation 

Learn, Reflect Using Coordinates, Slide 2 of 3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Reflect Using Coordinates (continued) 

Teach ngi  the Mathemat cali  Pract cesi  

2 Reason Abstractly and Quantitatively W hile discussing the 

Talk About It! questions on Slide 3, encourage students to identify 

how the coordinates change after the reflection across the x-axis. 

7 Look For and Make Use of Structure While discussing the Talk 

About It! questions on Slide 3, encourage students to hypothesize 

how they could use a similar strategy to find the coordinates of a 

figure reflected across the y-axis. 

MPMP

Teach ngi  Notes 
SLIDE 2 

Have students study the table to learn more about the coordinate 

notation used for reflections when the line of reflection is either the x-axis 

or the y-axis. 

Ask students to formulate a plan for how they can remember which 

coordinate changes signs. Some students may say that a reflection across 

the x-axis results in a vertical change so the y-coordinate changes signs, 

while a reflection across the y-axis results in a horizontal change so the 

x-coordinate changes signs. 

Talk About It! 
SLIDE 3 

Mathematical Discourse 

When a figure is reflected across the x-axis, explain why you can multiply 

the y-coordinate of the preimage by -1 to determine the y-coordinate 

of the image. Sample answer: Since the y-coordinate of the image is the 

opposite of the y-coordinate of the preimage when reflecting over the 

x-axis, you can multiply by -1 to determine this. 

Which coordinate could you multiply by -1 when a figure is reflected 

across the y-axis ? the x-coordinate 
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8.G.A.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Reflect Using Coordinates 

Object vei  

Students will write the coordinate notation for a reflection and use it to 

find the coordinates of a two-dimensional figureʼ s image. 

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 2 

AL What do you need to write? the coordinate notation for a reflection 

across the x-axis 

OL What happens to the x-coordinate when a point is reflected across 

the x-axis? Explain why this makes sense. Sample answer: The 

x-coordinates remain the same. Reflecting a point across the 

horizontal x-axis does not change how far that point is away from 

the y-axis ( -coordinate).x  It only changes how far the point is away 

from the x-axis ( -coordinate).y  

BL Is the transformation ( ,x  y) → ( ,x  -y) true for horizontal lines of 

reflection other than the x-axis? Explain. no; Sample answer: A 

point and its image must be the same distance from the line of 

reflection. (x, y) and ( ,x  -y) are  only the same distance from the 

horizontal line y = 0 (the x-axis). 

SLIDE 3 

AL Since the x-coordinates remain the same, what will be the 

x-coordinate of each point? The x-coordinate of R′ is 2. The 

x-coordinate of S′ is -1. The x-coordinate of T′ is -2. 

AL How will you find the y-coordinates of the image? Find the opposite 

of the y-coordinates of each vertex of the preimage. 

OL How can you verify that you found the correct coordinates? Sample 

answer: Graph the preimage and image on the same coordinate 

plane to verify that the image is a reflection of the preimage across 

the x-axis. 

OL Explain how you can remember that the y-coordinates are 

opposites when the line of reflection is the x-axis. Sample answer: I 

can mentally picture a point, such as (2, 3) and reflect it across the 

x-axis to verify that the reflection is (2, -3), not ( 2,-  3). 

BL If the preimage of a point has the ordered pair ( ,-r  -t), what is 

the ordered pair that represents the image after the preimage is 

reflected across the x-axis? (-r, t) 

Go Onl nei  

• Find additional teaching notes, Teaching the Mathematical Practices, 

and Talk About It! questions to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 3, Reflect Using Coordinates, Slide 2 of 5 

CLICK 

On Slide 2, students select the correct 

words to complete the sentences. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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3 REFLECT AND PRACTICE 8.G.A.3 

Interactive Presentation 

Example 4, Describe Reflections, Slide 1 of 2 

CLICK

On Slide 1, students select the correct 

words to complete the sentences. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 4 Describe Reflections 

Object vei  

Students will use coordinate notation and words to describe reflections 

by analyzing the coordinates of a reflected image. 

Teach ngi  the Mathemat cali  Pract cesi  

7 Look For and Make Use of Structure Enc ourage students to 

analyze the coordinates before and after the transformation to 

describe the transformation using coordinate notation. 

MPMP

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 1 

AL What do you notice about the coordinates of the preimage and the

image? The x-coordinates are the same, and the y-coordinates are 

opposites. 

OL What must be true when the x-coordinates are the same and the

y-coordinates are opposites? The transformation is a reflection and 

the line of reflection is the horizontal x-axis. 

OL How can you check your answer? Sample answer: I can graph the

preimage and the image to verify the transformation is a reflection 

across the x-axis. 

BL In a reflection across the x-axis, what would be the coordinates of

the image if the preimage coordinates were (5, 0)? Explain. (5, 0); 

Zero is its own opposite. 

Go Onl nei  

• Find additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Foldables 

Have students update their Foldables based on what they learned in this 

lesson. For this lesson, students could record an example of a reflection. You 

may wish to have students share their Foldables with a partner to compare 

the information they recorded, discussing and resolving any differences. 

Essent ali  Quest oni  Follow-Up 

What does it mean to perform a transformation on a figure? 

In this lesson, students learned how to reflect figures on the coordinate 

plane. Encourage them to work with a partner to compare and contrast 

the algebraic representations of reflections over the x-axis and over 

the y-axis. For e xample, the absolute values of the coordinates of 

the preimage and the image are the same for both reflections. In 

a reflection across the x-axis, the x-coordinates are the same. The 

image’s y-coordinates are opposites of those of the preimage’s. In a 

reflection across the y-axis, the y-coordinates are the same. The image’s 

x-coordinates are opposites of those of the preimage’s. 
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8.G.A.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Exit Ticket 

Refer to the Exit Ticket slide. What are the coordinates of the vertices 

of the triangle if it is reflected across the y-axis? What about the x-axis? 

Write a mathematical argument that can be used to defend your solution. 

y-axis: ( 1,-  7), ( 1,-  1), ( 6,-  1); x-axis: (1, -1), (6, -1), (1, -7); Sample 

answer: In a reflection across the y-axis, the x-coordinates of the image 

and preimage are opposites. In a reflection across the x-axis, the 

y-coordinates of the image and preimage are opposites. 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive Student 

Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well  as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Ass gnmentsi  

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T op ci  Exerc sesi  

1 determine the coordinates of an image after a

reflection across an axis on the coordinate plane 

1, 2 

1 determine the coordinates of an image after a

reflection across horizontal or vertical lines on the 

coordinate plane 

3, 4 

1 write the coordinate notation for a reflection and use

it to find the coordinates of a two-dimensional figure’s 

image 

5 

1 describe reflections by analyzing the coordinates of a

reflected image 

6 

2 extend concepts learned in class to apply them in new

contexts 

7 

3 higher-order and critical thinking skills 8–11 

Common M sconcept oni i  

Students may associate prime notation with the coordinates of the 

preimage and fail to apply prime notation to the image. Help students 

avoid this mistak e by showing them a series of transformations, with the 

coordinates of each new image notated by an additional prime symbol. 

Interactive Presentation 

Exit Ticket 
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3 REFLECT AND PRACTICE 8.G.A.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teach ngi  the Mathemat cali  Pract cesi  

7 Look For and Make Use of Structure In E xercise 8, students 

identify the line of reflection and explain why the images appear 

to overlap. Encourage students to examine the preimage and 

image in order to determine the line of reflection. 

3 Construct Viable Arguments and Critique the Reasoning of 

Others In Exercise 9, students will describe the error and how 

to correct it. Encourage students to find the error and then use a 

well constructed response that explains how to fix it. 

1 Make Sense of Problems and Persevere in Solving Them 

In Exercise 10, students write the coordinate notation and the 

coordinates of the image. Encourage students to plan a solution 

pathway they can implement to answer the question. 

MPMP

Collaborat vei  Pract cei  

Have students work in pairs or small groups to complete the following 

e xercise. 

Create your own higher-order thinking problem. 

Use with Exercises 8–11 After completing the higher-order thinking 

problems, have students write their own higher-order thinking problem 

that involves the concepts from this lesson. Have them trade their 

problems with a partner, solve them, and check each other’s work. 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, BL 

THEN assign: 

• Practice, Exercises 7–11 

• Extension: Reflections Over the Line y = x 

• Reflections 

IF students score 66–89% on the Checks, OL 

THEN assign: 

• Practice, Exercises 1–6, 8, 11 

• Extension: Reflections Over the Line y = x 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1–4 

• Reflections 

IF students score 65% or below on the Checks, AL 

THEN assign: 

• Remediation: Review Resources 

• Take Another Look 

• Reflections 
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Lesson 13-3 

Rotations 

8.G.A.3 

LESSON GOAL 

Students will rotate figures and describe rotations on the 

coordinate plane. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Learn: Rotations About a Vertex 

Example 1: Rotate Figures About a Vertex 

Explore: Rotate Using Coordinates 

Learn: Rotations About the Origin 

Example 2: Rotate Using Coordinates 

Example 3: Describe Rotations 

Apply: Arranging Furniture 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress of the Checks after each example 

to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Take Another Look ● 

Extension: Rotations About Other Points ● ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 81 of the Language Development 

Handbook to help your students build 

mathematical language related to rotations. 

ELL You can use the tips and suggestions on 

page T81 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 
45 min 1 day 

Focus 
Domain: Geometry 

Major Cluster(s): In this lesson, students address the major cluster 

8. G.A by rotating figures and describing rotations on the coordinate 

plane. 

Standards for Mathematical Content: 8. G.A.1, 8.G.A.1.A, 8.G.A.3 

Standards for Mathematical Practice: MP 1, MP2, MP3, MP4, MP5, 

MP6, MP7 

Coherence 

Vertical Alignment 

Prev ousi

Students reflected figures and described reflections on the coordinate plane. 

8.G.A. 1, 8.G.A.1.A, 8.G.A.3 

Now

Students rotate figures and describe rotations on the coordinate plane. 

8.G.A.1, 8.G.A.1.A, 8.G.A.3 

Next

Students will dilate figures and describe dilations on the coordinate plane. 

8.G.A.3 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students develop 

understanding of rotations on the coordinate plane. Students use 

their understanding to build fluency with rotating figures about a 

vertex and about the origin. Students come to understand how to 

describe a rotation using coordinate notation. 

Mathematical Background 
A rotation is a transformation in which a figure is rotated about a 

fixed point called the center of rotation. Because the size and shape 

of the figure are unchanged, the preimage and image of a rotation 

are congruent. Coordinate notation can be used to specify clockwise 

rotations about the origin. 

• 90° clockwise: (x, y) → ( ,y  -x) 

• 180° clockwise: (x, y) → ( ,-x  -y) 

• 270° clockwise: (x, y) → (-y, x) 
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1 LAUNCH 8.G.A.3 

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Learn? 

Warm Up 

Prerequ s tei i  Sk llsi  

The Warm-Up exercises address the following prerequisite skills for 

this lesson: 

• using a protractor to measure angles (Exercises 1–2) 

• graphing in the coordinate plane (Exercise 3) 

1–3. See W arm Up slide online for correct answers. 

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about the rotation of Ferris Wheels. 

Go Onl nei  to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer 

read aloud How can I meet these standards? and How can I use these 

practices?, and connect these to the standards. 

What Vocabulary Will You Learn? 
Use the following questions to engage students and facilitate a class 

discussion. 

Ask: 

• Use what you know about objects that rotate in the real-world to make 

a conjecture about what you think the center of rotation might mean. 

Sample answer: The center of rotation might be a fixed point about 

which an object rotates. 

• The term rotation comes from the Latin prefix rotat- which means 

turned in a circle, and from the Latin term rota which means wheel. 

One example of an object in the real-world that rotates is an 

automobile wheel. What are some other real-world objects that rotate? 

Sample answers: Earth, a windmill, rotating drill, Ferris wheel, merry-go 

round, fans 
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2 EXPLORE AND DEVELOP 8.G.A.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Rotations About a Vertex 

Object vei  

Students understand how to rotate two-dimensional figures about a 

verte x on the coordinate plane. 

Teach ngi  the Mathemat cali  Pract cesi  

6 Attend to Precision W hile discussing the Talk About It! question 

on Slide 2, encourage students to visualize the line being rotated 

90° clockwise about the origin and to draw the image of the line 

after the rotation to validate their results. 

MPMP

Go Onl nei  to have students watch the animation on Slide 1. The 

animation illustrates rotations of figures about a vertex. 

Teach ngi  Notes 
SLIDE 1 

Students will learn that a rotation is a transformation in which a figure 

is rotated, or turned, about a fixed point. Students should note that the 

center of rotation is the fixed point around which the figure rotates. It is 

important that students realize that rotations can be described in degrees 

and direction, such as clockwise or counterclockwise. Point out that a 

full circle is 360°. Play the animation for the class. You may wish to pause 

the animation when the notation “90° Clockwise Rotation” first appears. 

Ask students to determine what point remains fixed and what points will 

rotate. Then ask them in what direction will point B move. Have students 

make a conjecture about the coordinates of B. You may wish to ask these 

questions for a 180° and a 270° rotation. 

Talk About It! 
SLIDE 2 

Mathematical Discourse 

Describe the image if the line shown is rotated 90° clockwise about the origin. 

Sample answer: The line is still a line, but the direction of the line changes. 

DIFFERENTIATE 

Language Development Activity ELL 

Review the difference between a clockwise rotation and a 

counterclockwise rotation using an image of an analog clock or a Ferris 

Wheel. Students may also struggle with visualizing the image after a 

rotation. Suggest they trace the preimage on a piece of thin paper. 

Then have them place the traced image over the original image, and 

place the end of a pencil on the point of rotation. This allows them to 

rotate the traced image. Remind them that a 90° rotation is a quarter 

turn, a 180° rotation is a half turn, and a 270° rotation is a three-quarter 

turn. Some students may discover that a 270° clockwise rotation is the 

same as a 90° counterclockwise rotation and a 270° counterclockwise 

rotation is the same as a 90° clockwise rotation. 

Lesson 13-3 • Rotations 867 

Interactive Presentation 

Learn, Rotations About a Vertex, Slide 1 of 2 

WATCH 

On Slide 1, students watch the animation 

to learn about rotating a figure about one 

of its vertices. 
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2 EXPLORE AND DEVELOP 8.G.A.3 

Interactive Presentation 

Example 1, Rotate Figures About a Vertex, Slide 3 of 4 

CLICK 

On Slide 2, students move through the 

slides to rotate the triangle. 

TYPE 

On Slide 3, students determine the 

a coordinates of the image. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Rotate Figures About 
a Vertex 

Object vei  

Students will rotate two-dimensional figures about a vertex on the 

coordinate plane, and determine the coordinates of the image. 

Teach ngi  the Mathemat cali  Pract cesi  

2 Reason Abstractly and Quantitatively Enc ourage students to 

make sense of what a 180° counterclockwise rotation means prior 

to rotating the figure. 

6 Attend to Precision Students should be precise when 

determining the coordinates of the image after the rotation. 

MPMP

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 2 

AL Describe in your own words what a 180° counterclockwise rotation 

means. Sample answer: A 180° rotation is a rotation halfway 

around a full circular rotation of 360°. Since the direction is 

counterclockwise, the rotation will occur in the opposite direction 

that a clock’s hands rotate. 

OL What kind of angle is 180°? How can this help you locate point 

M? a straight angle; Sample answer: Point M is located along the

same straight line as the line segment between points M and L, 

the same distance as this line segment, but on the other side of 

point L. 

BL If the triangle was rotated 180° clockwise instead of 

counterclockwise, how would this affect the image? Sample 

answer: The image will have the same coordinates as a 180° 

counterclockwise rotation because a 180° rotation represents half 

a full circle. 

SLIDE 3 

AL Why are the coordinates of point L the same as the coordinates of 

point L? Sample answer: Point L is the center of rotation. If a point 

rotates about itself, it remains in the same location. 

OL How do the coordinates of point M and M compare? Why do you 

think this is? Sample answer: They have the same x-coordinate, but 

different y-coordinates. This is because points M and M lie on a 

vertical line. So, the x-coordinates are the same. 

BL Find the area of Triangle L M N  . 4.5 square units 

Go Onl nei  

• Find additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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8.G.A.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 
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2 EXPLORE AND DEVELOP 8.G.A.3 

Interactive Presentation 

Explore, Slide 1 of 11 

Explore, Slide 4 of 11 

WEB SKETCHPAD 

Throughout the Explore, students use Web Sketchpad to explore 

how to rotate two-dimensional figures using coordinates. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Rotate Using Coordinates 

Object vei  

Students will use Web Sketchpad to explore how to rotate two- 

dimensional figures using coordinates. 

Ideas for Use 

Recommended Use Pr esent the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the Talk 

About It! questions. Monitor student progress during the activity. Upon 

completion of the Explore activity, have student volunteers share their 

responses to the Inquiry Question. 

What if my students don’t have devices? You may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of Act v tyi i  

Students will use Web Sketchpad to explore 90°, 180°, and 270° clockwise 

rotations about the origin. S tudents can change the coordinates of the 

preimage before it is rotated. Students will use their observations to 

make conjectures about how to determine the coordinates of an image 

after these types of rotations. 

Inqu ryi  Quest oni  

How can you determine the coordinates of an image after a 90°, 180°, 

or 270° clockwise rotation about the origin ? Sample answer: The 

coordinates of a preimage and an image after a 90°, 180°, and 270° 

clockwise rotation about the origin each have a special relationship. I can 

use these relationships to determine the coordinates of the image. 

Go Onl nei  to find additional teaching notes and sample answers 

for the Talk About It! questions. A sample response for the Talk About It! 

question on Slide 4 is shown. 

Talk About It! 
SLIDE 4 

Mathematical Discourse 

Test your conjecture by rotating different triangles created by dragging 

points C, D, and E. Does your conjecture hold true? Sample answer: 

Yes. In the image, the x-coordinate is the same as the y-coordinate 

of the preimage. The y-coordinate of the image is the opposite of the 

x-coordinate of the preimage. 

(continued on next page) 
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2 EXPLORE AND DEVELOP 8.G.A.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Rotate Using Coordinates 
(continued)

Teach ngi  the Mathemat cali  Pract cesi  

5 Use Appropriate Tools Strategically S tudents will use 

Web Sketchpad to explore the correspondences between the 

coordinates of the image and the coordinates of the preimage 

after 90°, 180°, and 270° clockwise rotations about the origin. 

7 Look For and Make Use of Structure Encourage students to 

examine the structure of the coordinates before and after each 

rotation to discover patterns for 90°, 180°, and 270° clockwise 

rotations about the origin. 

MPMP

Go Onl nei  to find additional teaching notes and sample answers 

for the Talk About It! questions. A sample response for the Talk About It! 

question on Slide 10 is shown. 

Talk About It! 
SLIDE 10 

Mathematical Discourse 

Test your conjecture by rotating different triangles created by dragging 

points C, D, and E. Does your conjecture hold true? Sample answer: Yes. 

In the image, the x-coordinate is the opposite of the y-coordinate of the 

preimage. The y-coordinate of the image is the same as the x-coordinate 

of the preimage. 

Interactive Presentation 

Explore, Slide 10 of 11 

TYPE

On Slide 11, students respond to the Inquiry Question and view a 

a sample answer. 

Lesson 13-3 • Rotations 870b 

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page1241.xhtml


2 EXPLORE AND DEVELOP 8.G.A.3 

Interactive Presentation 

Learn, Rotations About the Origin, Slide 1 of 2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Rotations About the Origin 

Object vei  

Students will understand how to use coordinate notation to rotate two- 

dimensional figures on the coordinate plane about the origin. 

Teach ngi  the Mathemat cali  Pract cesi  

3 Construct Viable Arguments and Critique the Reasoning of 

Ot hers While discussing the Talk About It! question on Slide 2, 

encourage students to create a plausible argument and draw a 

counterexample to illustrate why these coordinate notations are 

only valid for rotations about the origin. 

MPMP

Teach ngi  Notes 
SLIDE 1 

Students will learn how they can determine the coordinates of an image 

after 90°, 180°, and 270° clockwise rotations about the origin using 

coordinate notation. Have them study the chart to further investigate 

each rotation and the coordinate notation for each. 

Remind students that the table shows the clockwise rotation coordinate 

notation. Ask them to make a conjecture about coordinate notation for 

counterclockwise rotations and how the table can help them. Some 

students may recognize how clockwise and counterclockwise rotations 

are related: 

• 90° clockwise is the same as 270° counterclockwise, 

• 180° rotation is the same for both, 

• 270° clockwise is the same as 90° counterclockwise. 

Talk About It! 
SLIDE 2 

Mathematical Discourse 

A classmate claimed that the coordinate notation for the rotations shown 

will be the same, even if the center of rotation is not the origin. Do you 

agree? Justify your response using examples or a counterexample. no; 

Sample answer: These coordinate notations are only valid for rotations 

about the origin. One possible counterexample can be when reflecting 

the point (3, 1) 90° clockwise about the point (3, -3). The coordinates of 

the image are (7, -3). 
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8.G.A.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Rotate Using Coordinates 

Object vei  

Students will write the coordinate notation for a rotation and use it to find 

the coordinates of a two-dimensional figure’ s image. 

Teach ngi  the Mathemat cali  Pract cesi  

5 Use Appropriate Tools Strategically A s students discuss the 

Talk About It! question, encourage them to understand that they 

can use a protractor to measure the angle of rotation in order to 

verify it. 

MPMP

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 2 

AL Describe the rotation in your own words. Sample answer: The

rotation is 90°, which is a right angle, in the same direction that a 

clock’s hands rotate, and about the origin. 

OL If you do not remember the coordinate notation for a 90°

rotation clockwise about the origin, how can you determine the 

coordinates or check your answer? Sample answer: Plot a point 

on the coordinate plane, rotate it 90° clockwise about the origin, 

and verify the coordinates of the image and how they relate to the 

coordinates of the preimage. 

BL Suppose the image, with coordinates ( ,y  -x) is rotated an

additional 90° clockwise about the origin. Describe how to find the 

coordinates of the final image. Sample answer: The x-coordinate 

of the final image will be the same as the y-coordinate of (y, -x). 

The y-coordinate of the final image will be the opposite of the 

x-coordinate of ( ,y  -x). So , the coordinates will be ( ,-x  -y). Note 

that ( ,-x  -y) is the same as the notation for a rotation of 180°. 

SLIDE 3 

AL Describe how to find the x-coordinate of each vertex of the image.

Sample answer: The x-coordinate of each image will be the same 

as the y-coordinate of the preimage. 

OL Describe how to find the y-coordinate of each vertex of the image.

Sample answer: The y-coordinate of each image will be the 

opposite of the x-coordinate of the preimage. 

BL What does it mean that all of the coordinates of the image are

positive? Sample answer: The image lies entirely within 

Quadrant I. 

Go Onl nei  

• Find additional teaching notes, Teaching the Mathematical Practices, 

and the Talk About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 2, Rotate Using Coordinates, Slide 2 of 5 

TYPE

On Slide 2, students determine the correct 

a coordinate notation. 

CLICK

On Slide 2, students select the correct 

words that complete the sentences. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 8.G.A.3 

Interactive Presentation 

Example 3, Describe Rotations, Slide 2 of 4 

TYPE

On Slide 2, students determine the 

a coordinates of the preimage and image. On 

Slide 3, students enter the degree of rotation. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Describe Rotations 

Object vei  

Students will describe rotations using coordinate notation, and determine 

the angle of rotation. 

Teach ngi  the Mathemat cali  Pract cesi  

7 Look For and Make Use of Structure Enc ourage students to 

study the structure of the coordinates of the image and how they 

compare to the preimage to determine the angle of rotation. 

MPMP

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 2 

AL After listing the coordinates, what do you notice? Sample

answer: The image coordinates are the opposite of the preimage 

coordinates. 

OL If you do not remember the coordinate notation for a rotation, how

can you determine the angle of rotation? Sample answer: Draw 

the angle that connects point B, the origin, and point B. Since that 

angle is a straight angle, the angle of rotation is 180°. 

BL A classmate claimed that the transformation is a reflection across

the line y = x, and not a rotation. How would you respond? Sample 

answer: The transformation is not a reflection across the line 

y = x. If it was, then the coordinates of the image would be

A(-2, -6), B(1, -5), and C(-3, 2).

SLIDE 3 

AL Just by looking at the coordinate notation, how do you know this

is not a 90° rotation? Sample answer: The x- and y-coordinates are 

not reversed. 

OL How can you check your answer? Sample answer: I can plot

another point and use a protractor to draw the image after a 

180° rotation clockwise about the origin, and then compare the 

coordinates of the image to the coordinate notation. 

BL Is the coordinate notation for a 180° counterclockwise rotation

about the origin the same as a 180° clockwise rotation about the 

origin? Explain. yes; Sample answer: The image will end up in the 

same place regardless of whether the direction is clockwise or 

counterclockwise. 

Go Onl nei  

• Find additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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8.G.A.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Arranging Furniture 

Object vei  

Students will come up with their own strategy to solve an application 

problem involving a sequence of transformations. 

Teach ngi  the Mathemat cali  Pract cesi  

1 Make Sense of Problems and Persevere in Solving Them, 

4 M odel with Mathematics Students will be presented with 

a task. They will first seek to understand the task, and then 

determine possible entry points to solving it. As students come up 

with their own strategies, they may propose mathematical models 

to aid them. As they work to solve the problem, encourage them 

to evaluate their model and/or progress, and change directions, if 

necessary. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others As students respond to the Write About It! prompt, 

have them make sure their argument uses correct mathematical 

reasoning. If you choose to have them share their responses with 

others, encourage the listeners to ask clarifying questions to 

verify that the reasoning is correct. 

MPMP

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

the task, or have a volunteer read it aloud. Then allow students the time 

to mak e sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them 

on a particular strategy, encourage them to use their own strategies 

to solve the problem and to evaluate their progress along the way. 

They may or may not find that they need to change direction or try out 

several strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustration, or disengagement, intervene to encourage 

them to think of alternate approaches to the problem. Some sample 

questions are shown. 

• Which transformation should you perform first? 

• What does a clockwise rotation about the origin mean? 

• How can using coordinate notation help you solve the problem? 

Wr tei  About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

Interactive Presentation 

Apply, Arranging Furniture 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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3 REFLECT AND PRACTICE 8.G.A.3 

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Foldables 

Have students update their Foldables based on what they learned in this 

lesson. For this lesson, students could record an example of a rotation. 

You may wish to have students share their Foldables with a partner to 

compare the information they recorded, discussing and resolving any 

differences. 

Essent ali  Quest oni  Follow-Up 

What does it mean to perform a transformation on a figure? 

In this lesson, students learned how to rotate a figure about a verte x and 

about the origin. Encourage them to discuss with a partner how they find 

the coordinates when a figure is rotated about the origin. Some students 

may state that they prefer to use the coordinate notation when the 

rotation is a multiple of 90°. 

Exit Ticket 

Refer to the Exit Ticket slide. The vertices of the triangle are located at 

(0, 0), (0, 3), and (3, 0). Rotate the triangle 180° clockwise about the 

origin. What are the coordinates of the vertices of the image? Write a 

mathematical argument that can be used to defend your solution. 

(0, 0), (0, -3), ( 3,-  0); Sample answer: The coordinates of the image and 

preimage are opposites in a 180° clockwise rotation about the origin. 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, BL 

THEN assign: 

• Practice, Exercises 6, 7, 9–11 

• Extension: Rotations About Other Points 

• Rotations 

IF students score 66–89% on the Checks, OL 

THEN assign: 

• Practice, Exercises 1–5, 7, 10, 11 

• Extension: Rotations About Other Points 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1–3 

• Rotations 

IF students score 65% or below on the Checks, AL 

THEN assign: 

• Remediation: Review Resources 

• Take Another Look 

• Rotations 
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8.G.A.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive Student 

Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Ass gnmentsi  

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T op ci  Exerc sesi  

1 rotate two-dimensional figures about a vertex on the

coordinate plane, and determine the coordinates of 

the image 

1, 2 

1 write the coordinate notation for a clockwise rotation

about the origin and use it to find the coordinates of a 

two-dimensional figure’s image 

3, 4 

1 describe clockwise rotations using coordinate

notation, and determine the angle of rotation about 

the origin 

5 

2 extend concepts learned in class to apply them in new

contexts 

6 

3 solve application problems involving rotations 7, 8 

3 higher-order and critical thinking skills 9–11 

Common M sconcept oni i  

Some students may incorrectly use coordinate notation when rotating a 

figure about a verte x that is not the origin. In Exercises 1 and 2, students 

may incorrectly list the coordinates of the rotations. Remind students that 

coordinate notation only applies to clockwise rotations about the origin, 

and that they need to use 90°, 180°, or 270° angles when finding the 

coordinates after the rotations. 

Some students may also incorrectly write the coordinate notation for a 

given rotation. In Exercise 3, students may forget to write the negative 

sign in front of the coordinates in the coordinate notation. Remind 

students that a 180° clockwise rotation about the origin results in both 

coordinates of the image being the opposite of the coordinates of the 

preimage. 
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3 REFLECT AND PRACTICE 8.G.A.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teach ngi  the Mathemat cali  Pract cesi  

3 Construct Viable Arguments and Critique the Reasoning 

of O thers In Exercise 9, students will determine whether the 

classmate is correct. Encourage students to explain how they 

know they knew the classmate was correct using details from the 

problem. 

4 Model with Mathematics In Exercise 10, students will state 

what they can conclude about the position of the figure after the 

series of rotations. Encourage students to model the problem, 

using a real-world situation to help them work through the series 

of rotations. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others In Exercise 11, students will determine the validity 

of the statement. Encourage students to identify the pieces of 

information that make the statement never true. 

MPMP

Collaborat vei  Pract cei  

Have students work in pairs or small groups to complete the following 

e xercises. 

Interview a student. 

Use with Exercises 7–8 Have pairs of students interview each other as 

they complete these application problems. Students take turns being the 

interviewer and interviewee for each problem. Interview questions should 

include asking the interviewee to think aloud through their solution 

process. An example of a good interview question for Exercise 7 might 

be, “What is the coordinate notation for a translation?” 

Listen and ask clarifying questions. 

Use with Exercises 9–10 Have students work in pairs. Have students 

individually read Exercise 9 and formulate their strategy to solve the 

problem. Assign one student as the coach. The other student should talk 

through their strategy, while the coach listens, asks clarifying questions, 

and offers encouragement and/or redirection. Have students switch roles 

to complete Exercise 10. 
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Lesson 13-4 

Dilations 

8.G.A.3 

LESSON GOAL 

Students will dilate figures and describe dilations on the coordinate 

plane. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Learn: Dilations and Scale Factor 

Explore: Dilate Figures on the Coordinate Plane 

Learn: Dilations on a Coordinate Plane 

Example 1: Graph Dilations 

Example 2: Graph Dilations 

Example 3: Describe Dilations 

Apply: Consumer Science 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

Formative Assessment Math Probe 

DIFFERENTIATE 

View reports of student progress of the Checks after each example 

to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Take Another Look ● 

Extension: Extension Resoures ● ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 82 of the Language Development 

Handbook to help your students build 

mathematical language related to dilations. 

ELL You can use the tips and suggestions on 

page T82 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 
45 min 1 day 

Focus 
Domain: Geometry 

Major Cluster(s): In this lesson, students address the major cluster 

8. G.A by dilating figures and describing dilations on the coordinate 

plane. 

Standards for Mathematical Content: 8. G.A.3 

Standards for Mathematical Practice: MP 1, MP3, MP4, MP5, MP6, 

MP7, MP8 

Coherence 

Vertical Alignment 

Prev ousi  

Students rotated figures and described rotations on the coordinate plane. 

8.G.A. 1, 8.G.A.1.A, 8.G.A.3 

Now

Students dilate figures and describe dilations on the coordinate plane. 

8.G.A.3 

Next 

Students will use a sequence of transformations to describe congruency 

between figures. 

8.G.A.1, 8.G.A.1.A, 8.G.A.1.B, 8.G.A.1.C, 8.G.A.2 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students develop 

understanding of dilations on the coordinate plane. Students use 

their understanding to build fluency with graphing dilations. Students 

come to understand how to describe a dilation using coordinate 

notation. 

Mathematical Background 

Go Onl nei  to find the mathematical background for the topics that 

are covered in this lesson. 
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1 LAUNCH 8.G.A.3 

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Learn? 

Warm Up 

Prerequ s tei i  Sk llsi  

The Warm-Up exercises address the following prerequisite skill for this 

lesson: 

• graphing on the coordinate plane (Exercises 1–3) 

1–3. See W arm Up slide online for correct answers. 

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about the use of microscopes to 

enlarge objects that are too small for the human eye to see. 

Go Onl nei  to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer read 

aloud How can I meet this standard? and How can I use these practices?, 

and connect these to the standard. 

What Vocabulary Will You Learn? 
Use the following questions to engage students and facilitate a class 

discussion. 

Ask: 

• Use your knowledge of the term center and your everyday use of the 

term dilate to make a conjecture as to what the center of dilation might 

be. Sample answer: The center of dilation might be a fixed point about 

which a figure is enlarged. 

• In what context have you used the terms dilate or dilated in your 

everyday life? Describe what it means in that context. Sample answer: 

My eye doctor dilates the pupils of my eyes so she can better examine 

the inside of my eye. In this context, dilate means to enlarge or widen. 

• In what mathematics topics have you previously learned about scale 

factors? Sample answer: Scale factors are used in scale drawings, such 

as blueprints or maps. 
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2 EXPLORE AND DEVELOP 8.G.A.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Dilations and Scale Factor 

Object vei  

Students will understand that a dilation is a transformation that can 

enlarge or reduce a figure proportionally . 

Teach ngi  the Mathemat cali  Pract cesi  

6 Attend to Precision W hile discussing the Talk About It! 

question on Slide 3, encourage students to use clear and precise 

mathematical language to explain why the ratios are equivalent. 

MPMP

Teach ngi  Notes 
SLIDE 1 

Remind students that “proportionally” means the ratios of the 

corresponding sides of the preimage and the image are the same for all 

of the sides of the figure. 

Point out that a scale factor greater than one results in an enlargement. 

You may wish to ask students for real-world examples of enlargements. 

Examples may include an enlargement of a photo or how a building is an 

enlargement of the blueprints/models. 

Go Onl nei  to find additional teaching notes. 

Talk About It! 
SLIDE 3 

Mathematical Discourse 

Is the ratio of A B！ ！ to AB equivalent to the ratio of C B！ ！ to CB? Explain. yes; 
2 __ Sample answer: The ratio of A B！ ！ to AB is , or 2. The ratio of C B！ ！ to CB 
1 

_ 4 _ is , or 2. 
2 

DIFFERENTIATE 

Enrichment Activity BL 

If students need more of a challenge, use the following activity. 

Have students find the area and perimeter of triangle ABC and triangle 

A B C' ' ' in the Learn. Remind them to use the Pythagorean Theorem to 

find the lengths of the hypotenuses of the triangles. Ask students to 

use that information to make a conjecture about how a dilation affects 

the area and the perimeter of the preimage. Some students may notice 

that the perimeter of the image is equal to the scale factor times the 

perimeter of the preimage, and the area of the image is equal to the 

square of the scale factor times the area of the preimage. Ask students 

to sketch an additional example with a scale factor not equal to 1 to 

support their conjecture. 

Interactive Presentation 

Learn, Dilations and Scale Factor, Slide 1 of 3 
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2 EXPLORE AND DEVELOP 8.G.A.3 

In teractive Presentation 

Explore, Slide 1 of 8 

Explore, Slide 2 of 8 

WEB SKETCHPAD 

Throughout the Explore, students use Web Sketchpad to explore 

how to dilate two-dimensional figures on the coordinate plane 

when the origin is the center of dilation. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Dilate Figures on the Coordinate 
Plane 

Object vei  

Students will use Web Sketchpad to explore how to dilate two- 

dimensional figures on the coordinate plane when the origin is the center 

of dilation. 

Ideas for Use 

Recommended Use Pr esent the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the Talk 

About It! questions. Monitor student progress during the activity. Upon 

completion of the Explore activity, have student volunteers share their 

responses to the Inquiry Question. 

What if my students don’t have devices? You may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of Act v tyi i  

Students will use Web Sketchpad to investigate how scale factors impact 

the coordinates and overall size of figures. 

Inqu ryi  Quest oni  

How does the scale factor change the size and coordinates of a figure 

after a dilation relative to the origin ? Sample answer: The scale factor 

decreases or increases the size of the figure. The coordinates of the 

image are the product of the scale factor and the coordinates of the 

preimage. 

Go Onl nei  to find additional teaching notes and sample answers 

for the Talk About It! questions. A sample response for the Talk About It! 

question on Slide 2 is shown. 

Talk About It! 
SLIDE 2 

Mathematical Discourse 

Suppose you dilate the figure by a scale factor of 0.5. Do you think the 

image after the dilation will be larger or smaller than the preimage? Be 

prepared to explain your answer. Sample answer: I think the image will 

be smaller after the dilation because the coordinates will be 0.5 times 

as great. 

(continued on next page) 
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2 EXPLORE AND DEVELOP 8.G.A.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Dilate Figures on the Coordinate 
Plane (continued) 

Teach ngi  the Mathemat cali  Pract cesi  

5 Use Appropriate Tools Strategically S tudents will use Web 

Sketchpad to explore how scale factors less than 1 and scale 

factors greater than 1 affect the size of the image after the 

dilation. 

MPMP

Go Onl nei  to find additional teaching notes and sample answers 

for the Talk About It! questions. A sample response for the Talk About It! 

question on Slide 5 is shown. 

Talk About It! 
SLIDE 5 

Mathematical Discourse 

Suppose you dilate the figure by a scale factor of 2.0. Do you think the 

image after the dilation will be larger or smaller than the preimage? Be 

prepared to explain your answer. Sample answer: I think the image will 

be larger than the preimage because the coordinates will be twice 

as great. 

Interactive Presentation 

Explore, Slide 5 of 8 

TYPE

On Slide 8, students respond to the Inquiry Question and view a 

a sample answer. 
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2 EXPLORE AND DEVELOP 8.G.A.3 

Interactive Presentation 

Learn, Dilations on a Coordinate Plane, Slide 1 of 4 

FLASHCARDS 

On Slide 1, students use Flashcards to 

learn about coordinate notation for a 

dilation on the coordinate plane when the 

center of dilation is the origin. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Dilations on a Coordinate Plane 

Object vei  

Students will understand how to dilate two-dimensional figures on the 

coordinate plane using coordinate notation. 

Teach ngi  the Mathemat cali  Pract cesi  

6 Attend to Precision W hile discussing the Talk About It! 

questions on Slide 2 and Slide 4, encourage students to use clear 

and precise mathematical language in their explanations. 

MPMP

Teach ngi  Notes 
SLIDE 1 

Point out that dilations on the coordinate plane are relative to a center 

point, called the center of dilation. A common center of dilation is the 

origin. Have students select the Words, Variables, and Graph flashcards 

to view how a dilation, centered at the origin, can be expressed in 

multiple ways. 

You may wish to ask students how the graph shows the connection 

between the origin, the coordinates of the points, and the scale factor. 

Some students may say that the distance from each point on the image 

to the origin is twice the distance from the corresponding point on the 

preimage to the origin. 

Talk About It! 
SLIDE 2 

Mathematical Discourse 

On the model, why is k = 2? Sample answer: The scale factor is 2 

because the coordinates of the image’s vertices are twice as great as the 

coordinates of the preimage’s vertices. 

(continued on next page) 
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8.G.A.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Dilations on a Coordinate Plane 

(continued) 

Teach ngi  Notes 

SLIDE 3 

Some students may describe the dilations in the table as "the image is 

double the size of the preimage", or "the image is half the size of the 

preimage". Remind students that in two-dimensional figures, size can 

indicate the area of a figure. The areas of the preimages and the images 

in the table are related, but not equal to the scale factors. 

Talk About It! 

SLIDE 4 

Mathematical Discourse 

Determine whether each scale factor would enlarge, reduce, or keep the 

figure the same. Explain. 

2 __ •
3 

• 6 

• 1 

2 __ Sample answer: A scale factor of reduces the figure because the value 
3 

is greater than 0 but less than 1. A scale factor of 6 enlarges the figure 

because the value is greater than 1. A scale factor of 1 keeps the figure 

the same since the coordinates are multiplied by 1. 

Interactive Presentation 

Learn, Dilations on a Coordinate Plane, Slide 3 of 4 
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2 EXPLORE AND DEVELOP 8.G.A.3 

Interactive Presentation 

Example 1, Graph Dilations, Slide 3 of 5 

eTOOLS

On Slide 3, students use the Coordinate 

Graphing eTool to graph the image on the 

coordinate plane. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Graph Dilations 

Object vei  

Students will dilate two-dimensional figures with a scale factor greater 

than 1 on the coordinate plane. 

Teach ngi  the Mathemat cali  Pract cesi  

6 Attend to Precision Enc ourage students to accurately and 

efficiently use the scale factor to write the coordinates of the 

image and graph the dilation on the coordinate plane. 

While discussing the Talk About It! question on Slide 4, encourage 

students to use proper mathematical language as they discuss the 

differences and similarities of the preimage and image. 

MPMP

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 2 

AL Why do you multiply the coordinates of each vertex by 2? The scale

factor is 2. 

OL Classify the dilation as an enlargement or reduction. enlargement

OL Suppose a classmate only multiplied the x-coordinate of each

vertex by 2. How can you explain to them why it is important that 

both the x- and y-coordinates are multiplied by 2? Sample answer: 

If only the x-coordinates are multiplied by 2, the image will not 

have the same shape as the preimage. A dilation applies to both 

the x- and y-coordinates. 

3 __ 
BL If the scale factor wasinstead of 2, what would the coordinates 

2 
_ 3 _ of point A be? ( 3,-  ) 
2 

SLIDE 3 

AL What do you notice about the locations of the vertices of the image

compared to the preimage? Why does this make sense? Sample 

answer: The vertices of the image are farther away from the origin 

than the preimage. This makes sense because the scale factor is 

greater than 1. 

OL How can you check that your graph is reasonable? Sample answer:

Since the scale factor is greater than 1, the image should be larger 

than the preimage. 

BL How do you think the perimeter of the image and preimage

compare? Explain. Sample answer: The perimeter of the image 

is twice that of the preimage. Because each coordinate of each 

vertex is twice as great, the distance between each vertex is twice 

as great. 

Go Onl nei  

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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8.G.A.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Graph Dilations 

Object vei  

Students will dilate two-dimensional figures with a scale factor between 0 

and 1 on the coordinate plane. 

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 2 

_ 1 _ AL Why do you multiply the coordinates of each vertex by ? The scale 2 
_ 1 _ factor is . 2 

_ 1 _ _ 1 _ OL What coordinate notation can you use? ( ,x  y) → ( x, y ) 2 2 

_ 1 _ OL Instead of multiplying each coordinate by the fraction , what 
2 

can you do to mentally find the coordinates of each vertex of the 

image? Sample answer: Find half of each coordinate. For example, 

half of 3 is 1.5. 

BL In what quadrant will the image lie? How do you know this? 

Quadrant I; Sample answer: The preimage lies within Quadrant I. 

Since the scale factor is between 0 and 1, the image will lie inside 

Quadrant I also. 

SLIDE 3 

AL What do you notice about the locations of the vertices of the image 

compared to the preimage? Why does this make sense? Sample 

answer: The vertices of the image are closer to the origin than 

that of the preimage. This makes sense because the scale factor is 

between 0 and 1. 

OL How can you check that your graph is reasonable? Sample answer: 

Since the scale factor is between 0 and 1, the image should be 

smaller than the preimage. 

BL How do you think the perimeter of the image and preimage 

compare? Explain. Sample answer: The perimeter of the image is 

half that of the preimage. Because each coordinate of each vertex 

is half as great, the distance between each vertex is half as great. 

Go Onl nei  

• Find additional teaching notes, Teaching the Mathematical Practices, 

and the Talk About It! question to promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 2, Graph Dilations, Slide 2 of 5 

TYPE 

On Slide 2, students determine the 

a coordinates of the image. 

eTOOLS 

On Slide 3, students use the Coordinate 

Graphing eTool to graph the image on the 

coordinate plane. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 8.G.A.3 

Interactive Presentation 

Example 3, Describe Dilations, Slide 2 of 3 

TYPE 

On Slide 2, students determine the 

a coordinates of the preimage and image. 

CLICK 

On Slide 2, students select the correct 

words to complete the sentences. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Describe Dilations 

Object vei  

Students will describe dilations using coordinate notation. 

Teach ngi  the Mathemat cali  Pract cesi  

6 Attend to Precision S tudents should be able to precisely 

classify the dilation as a reduction. 

7 Look For and Make Use of Structure Encourage students to 

use the structure of the coordinate plane, the coordinates of the 

preimage and image, and coordinate notation to describe the 

dilation. 

MPMP

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 2 

AL How do you know this is a dilation rather than a translation, 

rotation, or reflection? Sample answer: The figure and its image are 

different sizes. 

AL What do you notice about the preimage and the image? Sample 

answer: The image is smaller than the preimage. 

OL What is true about the coordinates of the image compared to the 

preimage? Sample answer: The coordinates of the image are half 

of the coordinates of the preimage. 

OL Classify the dilation as an enlargement or a reduction. reduction 

BL In this example, the image is located in the interior of the 

preimage. Will this always be true of dilations that are reductions? 

Explain or provide a counterexample. no; Sample answer: If the 

preimage is located within one quadrant, the image’s coordinates 

will be closer to the origin than the preimage’s coordinates, which 

does not mean that the image will be located in the interior of the 

preimage. If the preimage is located within all four quadrants, then 

the image will be located within the interior of the preimage. This is 

because the image’s coordinates will be closer to the origin. 

Go Onl nei  

• Find additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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8.G.A.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Consumer Science 

Object vei  

Students will come up with their own strategy to solve an application 

problem that involves finding the cost of fencing. 

Teach ngi  the Mathemat cali  Pract cesi  

1 Make Sense of Problems and Persevere in Solving Them, 

4 M odel with Mathematics Students will be presented with 

a task. They will first seek to understand the task, and then 

determine possible entry points to solving it. As students come up 

with their own strategies, they may propose mathematical models 

to aid them. As they work to solve the problem, encourage them 

to evaluate their model and/or progress, and change directions, if 

necessary. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others As students respond to the Write About It! prompt, 

have them make sure their argument uses correct mathematical 

reasoning. If you choose to have them share their responses with 

others, encourage the listeners to ask clarifying questions to 

verify that the reasoning is correct. 

MPMP

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

the task, or have a volunteer read it aloud. Then allow students the time 

to mak e sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them 

on a particular strategy, encourage them to use their own strategies to 

solve the problem and to evaluate their progress along the way. They 

may or may not find that they need to change direction or try out several 

strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustration, or disengagement, intervene to encourage 

them to think of alternate approaches to the problem. Some sample 

questions are shown. 

• How does a dilation with a scale factor of 2 change the rectangle? 

• How can you find the perimeter of the dilated rectangle? 

• How can you use the scale of the graph to find the length of the fence? 

Wr tei  About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

Interactive Presentation 

Apply, Consumer Science 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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3 REFLECT AND PRACTICE 8.G.A.3 

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Foldables 

Have students update their Foldables based on what they learned in this 

lesson. For this lesson, students could record an example of a dilation. 

You may wish to have students share their Foldables with a partner to 

compare the information they recorded, discussing and resolving any 

differences. 

Essent ali  Quest oni  Follow-Up 

What does it mean to perform a transformation on a figure? 

In this lesson, students learned how to dilate figures on the coordinate 

plane with a given scale factor . Encourage them to discuss with a partner 

if a dilation is an isometry. Some students may state that dilations are 

only isometries if the scale factor is one. 

Exit Ticket 

Refer to the Exit Ticket slide. Classify the magnification of a bacteria 

cell under a microscope as an enlargement or reduction. enlargement 

Suppose Triangle ABC has vertices A(-2, 1), B(-4, 5), and C(3, 2). It is 
_ 1 _ dilated with a scale factor of . What are the vertices of the image after 4 

the dilation? Write a mathematical argument that can be used to defend 

_ 1 _ _ 1 _ _ 1 _ 3 __ _ 1 _ your solution. A'(- , ), B'(-1, 1 ), C'( , ); Sample answer: Multiply the 2 4 4 4 2 

_ 1 _ coordinates of each vertex of  ABC by . 
4 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, BL 

THEN assign: 

• Practice, Exercises 6, 7, 9–11 

• Extension: Dilations About Other Points 

• Dilations 

IF students score 66–89% on the Checks, OL 

THEN assign: 

• Practice, Exercises 1–5, 7, 9, 11 

• Extension: Dilations About Other Points 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1–3 

• Dilations 

IF students score 65% or below on the Checks, AL 

THEN assign: 

• Remediation: Review Resources 

• Take Another Look 

• Prerequisite Skill topics 
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8.G.A.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive Student 

Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Ass gnmentsi  

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T op ci  Exerc sesi  

1 dilate two-dimensional figures with a scale factor

greater than 1 on the coordinate plane 

1, 2 

1 dilate two-dimensional figures with a scale factor

between 0 and 1 on the coordinate plane 

3, 4 

1 describe dilations using coordinate notation 5 

2 extend concepts learned in class to apply them in new

contexts 

6 

3 solve application problems involving dilations 7, 8 

3 higher-order and critical thinking skills 9–11 

Common M sconcept oni i  

When the dilation is a reduction, students may incorrectly think that 

dividing the coordinates of the preimage by the scale factor will result in 

the coordinates of the image. R emind students that when dilating a figure 

on the coordinate plane, they should always multiply the coordinates of 

the preimage by the scale factor to obtain the coordinates of the image 

(when the center of dilation is the origin). 
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3 REFLECT AND PRACTICE 8.G.A.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teach ngi  the Mathemat cali  Pract cesi  

1 Make Sense of Problems and Persevere in Solving Them 

In E xercise 9, students determine if a dilation took place. 

Encourage students to use what they know about dilations to 

explain why a dilation did not take place. 

3 Construct Viable Arguments and Critique the Reasoning of 

Others In Exercise 10, students will find the error and correct 

it. Encourage students to find the error and then construct a 

response that precisely describes it and how to fix it. 

MPMP

Collaborat vei  Pract cei  

Have students work in pairs or small groups to complete the following 

e xercises. 

Clearly explain your strategy. 

Use with Exercise 7 Have students work in pairs. Give students 1–2 

minutes to individually consider the problem and formulate their strategy. 

Then ask them to clearly explain their strategy to their partner how they 

would solve the problem, without actually solving it. Have each student 

use their partner’s strategy to solve the problem. Have them compare 

and contrast strategies to determine if one or both strategies were viable, 

and discuss and resolve any differences. 

Be sure everyone understands. 

Use with Exercises 9–10 Have students work in groups of 3–4 to solve 

the problem in Exercise 9. Assign each student in the group a number. 

The entire group is responsible to ensure that every group member 

understands how to solve the problem. Group members should ask each 

other clarifying questions and check each other’s understanding. Call 

on a randomly numbered student from one group to share their group’s 

solution to the class. Repeat the process for Exercise 10. 
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Lesson 13-5 

Congruence and Transformations 
8.G.A.1, 8.G.A.2 

LESSON GOAL 

Students will use a sequence of transformations to describe 

congruency between figures. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Congruence and Transformations 

Learn: Congruence and Transformations 

Example 1: Determine Congruence 

Example 2: Determine Congruence 

Learn: Identify Transformations 

Example 3: Identify Transformations 

Example 4: Identify Transformations 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress of the Checks after each example 

to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Take Another Look ● 

Extension: Congruent Triangles by SSS 

and SAS 
● ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 83 of the Language Development 

Handbook to help your students build 

mathematical language related to congruence 

and transformations. 

ELL You can use the tips and suggestions on 

page T83 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 1 day 
45 min 2 days 

Focus 
Domain: Geometry 

Major Cluster(s): In this lesson, students address the major cluster 

8. G.A by using a sequence of transformations to describe congruency 

between figures. 

Standards for Mathematical Content: 8. G.A.1, 8.G.A.1.A, 8.G.A.1.B, 

8.G.A.1.C, 8.G.A.2 

Standards for Mathematical Practice: MP 1, MP2, MP3, MP5, MP6, 

MP7 

Coherence 

Vertical Alignment 

Prev ousi  

Students described the effect of translations, rotations, and reflections on 

two-dimensional figures. 

8. G.A.3 

Now

Students use a sequence of transformations to describe congruency between 

figures. 

8.G.A.1, 8.G.A.1.A, 8.G.A.1.B, 8.G.A.1.C, 8.G.A.2 

Next 

Students will use a sequence of transformations to describe similarity 

between figures. 

8.G.A.4 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students draw on their 

knowledge of transformations to develop understanding that two 

figures are congruent if the second can be obtained from the first 

by a series of translations, reflections, and rotations. They build 

fluency with identifying what series of transformations determines 

congruence. 

Mathematical Background 
Go Onl nei  to find the mathematical background for the topics that 

are covered in this lesson. 
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1 LAUNCH 8.G.A.1, 8.G.A.2 

Interactive Presentation 

Warm Up 

Launch the Lesson 

What Vocabulary Will You Learn? 

Warm Up 

Prerequ s tei i  Sk llsi  

The Warm-Up exercises address the following prerequisite skills for this 

lesson: 

• understanding translations (Exercise 1) 

• understanding reflections (Exercise 2) 

• understanding dilations (Exercise 3) 

Answers 

1. A′(-2, 1), B′(3, 1), and C′(1, 6) 

2. A′(-4, -1), B′(-2, -1), C′(-2, -4), and D′(-4, -4) 

_ 9 _ 1 _ 1 _ _ 7 _ 9 __ _ 3 _ 3. J′ 2, , K′ , , and L′ ,( 2 ) ( 2 2 ) (2 2 )

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about congruence, using an 

infographic. 

Go Onl nei  to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer 

read aloud How can I meet these standards? and How can I use these 

practices?, and connect these to the standards. 

What Vocabulary Will You Learn? 
Use the following questions to engage students and facilitate a class 

discussion. 

Ask: 

• The term composition comes from the French verb componere, which 

means to put together. Make a prediction as to what a composition 

of transformations might be. Sample answer: A composition of 

transformations might be a combination of two or more translations, 

rotations, reflections or dilations. 

• The term congruent comes from the Latin term congruent, which 

means agreeing or meeting together. What might it mean for two 

figures to be congruent? Sample answer: The figures are the same 

shape and size, which might mean they have the same size and shape. 
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2 EXPLORE AND DEVELOP 8.G.A.1, 8.G.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Congruence and T ransformations 

Object vei  

Students will use Web Sketchpad to explore the properties of translations, 

reflections, and rotations. 

Ideas for Use 

Recommended Use Present the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. P airs should discuss each of the Talk 

About It! questions. Monitor student progress during the activity. Upon 

completion of the Explore activity, have student volunteers share their 

responses to the Inquiry Question. 

What if my students don’t have devices? Y ou may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of Act v tyi i  

Students will use Web Sketchpad to explore the effects of transformations 

on figures. S tudents will explore whether the angle measures and side 

lengths change and then infer if the same conjectures could be made 

about all translations, reflections, or rotations. 

Inqu ryi  Quest oni  

What happens to a figure when you translate, reflect, or rotate it? Sample 

answer: When I translate a figure, the position of the figure changes, but 

the side lengths, angle measures, and parallel lines all remain the same. 

When I reflect a figure across an axis, it creates a mirror image of it. The 

side lengths, angle measures, and parallel lines all remain the same. 

When I rotate a figure about the origin, the figure does not change. The 

position of the figure is different, but the side lengths, angle measures, 

and parallel lines all remain the same. 

Go Onl nei  to find additional teaching notes and sample answers 

for the T alk About It! questions. A sample response for the Talk About It! 

question on Slide 5 is shown. 

Talk About It! 
SLIDE 5 

Mathematical Discourse 

Do the opposite sides of a square remain parallel after a translation? 

Explain. yes; Sample answer: Translating the square does not change 

its shape or size, and every point of the preimage is moved the same 

distance and in the same direction; therefore, the opposite sides remain 

parallel. 

(continued on next page) 

Interactive Presentation 

Explore, Slide 1 of 14 

Explore, Slide 5 of 14 

WEB SKETCHPAD 

Throughout the Explore, students use Web Sketchpad to explore 

the properties of translations, reflections, and rotations. 

TYPE 

On Slide 4, students make a conclusion about the effect of a 

translation on a figure's size and shape. a 
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2 EXPLORE AND DEVELOP 8.G.A.1, 8.G.A.2 

Interactive Presentation 

Explore, Slide 7 of 14 

TYPE

On Slide 8 and 12, students make conclusions about the effect of a 

reflection or rotation on a figure's size and shape. a

TYPE

On Slide 14, students respond to the Inquiry Question and view a 

a sample answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Congruence and T ransformations 

(continued)

Teach ngi  the Mathemat cali  Pract cesi  

2 Reason Abstractly and Quantitatively Enc ourage students to 

create a compare/contrast chart that will help them examine the 

effects translations, rotations, and reflections have on figures. 

3 Construct Viable Arguments and Critique the Reasoning of 

Others Students should be able to communicate their conclusions 

about the changes to the figures after transformations. 

5 Use Appropriate Tools Strategically Students will use Web 

Sketchpad to explore the effects of transformations on figures. 

MPMP

Go Onl nei  to find additional teaching notes and sample answers 

for the Talk About It! questions. A sample response for the Talk About It! 

question on Slide 7 is shown. 

Talk About It! 
SLIDE 7 

Mathematical Discourse 

Do you think a reflection will always produce a figure that has the same 

side lengths and angle measures? Explain. yes; Sample answer: A 

reflection produces a mirror image of the original figure, and does not 

alter its size or shape. 
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8.G.A.1, 8.G.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Congruence and T ransformations 

Object vei  

Students will understand the properties of translations, reflections, and 

rotations and how these transformations are used to show that a pair of 

two-dimensional figures is congruent. 

Teach ngi  the Mathemat cali  Pract cesi  

6 Attend to Precision W hile discussing the Talk About It! 

questions on Slide 4, encourage students to use clear and precise 

language in their explanations. 

7 Look For and Make Use of Structure While discussing the Talk 

About It! questions on Slide 4, encourage students to think about 

the structure of figures before and after these transformations 

to explain why some transformations preserve congruence and 

others do not. 

MPMP

Go Onl nei  

• Have students watch the videos on Slide 1. The videos illustrate 

properties of transformations. 

• Have students watch the animation on Slide 3. The animation illustrates 

congruence and transformations. 

Teach ngi  Notes 

SLIDE 1 

Play the Model Translations video for the class which demonstrates that 

translations preserve the shape and size of a figure. You may wish to ask 

students how they know that the shape and size haven’t changed. Some 

students may say that the exact figure was traced on different notecards 

and the size did not change. Some students may say that a dilation is the 

only transformation that changes the size of a figure by a scale factor. 

(continued on next page) 

DIFFERENTIATE 

Enrichment Activity BL 

To further students’ understanding of congruence and transformations, 

have them work with a partner to prepare a brief presentation that 

illustrates the properties shown in the videos. Encourage them to use 

the observations they discovered in the Explore activity. Have each 

pair of students prepare their presentation to another pair, or to the 

whole class. Some students may be uncomfortable speaking in front 

of others. Encourage them to make appropriate eye contact, and 

articulate their thoughts clearly and loudly enough for others to hear. 

Interactive Presentation 

Learn, Congruence and Transformations, Slide 1 of 4 

WATCH 

On Slide 1, students watch the video that 

models properties of translations. 
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2 EXPLORE AND DEVELOP 8.G.A.1, 8.G.A.2 

Interactive Presentation 

Learn, Congruence and Transformations, Slide 1 of 4 

WATCH 

On Slide 1, students watch the videos that 

model properties of reflections and 

rotations. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Congruence and T ransformations 

(continued)

Teach ngi  Notes 

SLIDE 1 

Play the Use Tracing Paper to Model Reflections and the Use Tracing 

Paper to Model Rotations videos for the class which demonstrate that 

reflections and rotations both preserve the shape and size of a figure. 

You may wish to have a class discussion around the following questions: 

• Do these transformations map line segments to corresponding 

segments of the same length? How do you know? 

• Do these transformations map angles to corresponding angles of the 

same measure? How do you know? 

• Do these transformations map parallel sides to corresponding parallel 

sides? How do you know? 

(continued on next page) 
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8.G.A.1, 8.G.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Congruence and T ransformations 

(continued) 

Teach ngi  Notes 

SLIDE 2 

Explain to students that composition of transformations is a sequence 

of transformations. Prime notation is used to indicate a single 

transformation, and that double prime notation is used to indicate a 

second in a sequence of transformations. 

You may wish to ask students how they know that triangle A''B''C'' isn't 

the result of a single transformation. Some students may say that since 

double prime notation was used, there must be another transformation 

that maps triangle ABC to triangle A'B'C'. 

Point out that the size and shape of triangle ABC has been preserved in 

the composition of transformations since each individual transformation 

preserves size and shape. 

(continued on next page) 

Interactive Presentation 

Learn, Congruence and Transformations, Slide 2 of 4 
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2 EXPLORE AND DEVELOP 8.G.A.1, 8.G.A.2 

Interactive Presentation 

Learn, Congruence and Transformations, Slide 3 of 4 

WATCH 

On Slide 3, students watch the animation 

to see how two figures are congruent. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Congruence and T ransformations 

(continued)

Teach ngi  Notes 

SLIDE 3 

Play the Congruence and Transformations animation for the class. 

After viewing, you may wish to remind students of the order of the 

transformations used in the animation: 

• a 90° clockwise rotation about point D, 

• a reflection across the y-axis, 

• a translation of one unit left and six units down. 

Have students discuss with a partner if they can determine a different 

composition of transformations that will map triangle DEF onto triangle 

HGI. Some possible combinations are: 

• a reflection across the y-axis, 90° counterclockwise rotation about 

point D, translation of one unit left and six units down 

• a translation of one unit right and six units down, a 90° clockwise 

rotation about point D, a reflection across the y-axis. 

Encourage students to use coordinate notation or to draw a diagram to 

explain their reasoning. 

Talk About It! 
SLIDE 4 

Mathematical Discourse 

Why do translations, reflections, and rotations preserve congruence? 

Sample answer: Corresponding line segments have the same length, and 

corresponding angles have the same measure. 

Why do you think dilations do not preserve congruence? Sample answer: 

The preimage and the image are the same shape, but not necessarily the 

same size, since the figure is enlarged or reduced by a scale factor other 

than 1. 
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8.G.A.1, 8.G.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Determine Congruence 

Object vei  

Students will determine that a pair of two-dimensional figures is 

congruent by applying a sequence of rotations, reflections, and 

translations. 

Teach ngi  the Mathemat cali  Pract cesi  

2 Reason Abstractly and Quantitatively W hile discussing the 

Talk About It! questions, encourage students to use reasoning to 

understand that these transformations can be performed in the 

reverse order. 

5 Use Appropriate Tools Strategically Students will use 

the Transformations eTool to help determine the series of 

transformations that maps one triangle onto another. 

6 Attend to Precision While discussing the Talk About It! 

questions, students should use clear and precise mathematical 

language to explain why the transformations that are used 

demonstrate that the triangles are congruent. 

MPMP

Quest onsi  for Mathemat cali  D scoursei  

SLIDE 2 

AL How do you know that a series of translations cannot be the

transformations that map ABC onto XYZ? Sample answer: 

ABC appears to be either reflected or rotated, not just moved to

the right and up . 

OL What does it mean for ABC to be reflected over the line x = 0?

The line x = 0 is the y-axis, so it means to reflect ABC across the 

y-axis. 

BL If you start with XYZ, how can XYZ be mapped onto ABC?

Sample answer: Reflect XYZ across the line x = 0. Then translate 

XYZ down 4 units.

SLIDE 3 

AL What is the length of¯ AB ? the length of ¯ XY ? What do you notice? 

The lengths are the same, 2 units. 

OL Which vertex in XYZ corresponds to vertex A in ABC?

Explain. vertex X; Reflecting the point ( 5,-  3) across the y-axis 

and translating it up 4 units becomes the point (5, 7), which 

corresponds to verte x X. 

BL Write the coordinate notation that can be used to map ABC onto

XYZ. Sample answer: ( ,x  y) → ( ,-x  y + 4)

Go Onl nei  

• Find additional teaching notes and the Talk About It! questions to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 1, Determine Congruence, Slide 2 of 5 

eTOOLS

On Slide 2, students use the 

Transformations eTool to determine if the 

two figures are congruent. 

CHECK

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 8.G.A.1, 8.G.A.2 

Interactive Presentation 

Example 2, Determine Congruence, Slide 2 of 3 

eTOOLS 

On Slide 2, students use the 

Transformations eTool to determine if the 

figures are congruent. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Determine Congruence 

Object vei  

Students will determine that a pair of two-dimensional figures is 

not congruent by applying a sequence of rotations, reflections, and 

translations. 

Teach ngi  the Mathemat cali  Pract cesi  

5 Use Appropriate Tools Strategically S tudents’ use of the 

transformation tool should increase their understanding and 

confidence of determining congruence by using transformations. 

6 Attend to Precision Encourage students to use precise 

mathematical language to explain why the figures are not 

congruent. 

MPMP

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 2 

AL What do you notice about the figures? Sample answer: The figures 

do not appear congruent. 

OL How can you use transformations to determine if the trapezoids are 

congruent? Sample answer: I can try to use a series of translations, 

reflections, and rotations to map the trapezoids onto each other. 

BL If a dilation was part of the series of transformations, could 

trapezoid EFGH be mapped onto trapezoid IJKL? Explain. no; 

Sample answer: Sides EF and IJ are the same length, ¯ GH and K ¯ L

are not the same length. If a scale factor was applied, it would be 

applied to every side length. 

Go Onl nei  

• Find additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

892 Module 13 • Transformations, Congruence, and Similarity 

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page1272.xhtml


8.G.A.1, 8.G.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Identify T ransformations 

Object vei  

Students will understand how the orientation of two congruent figures 

can be used to identify the sequence of transformations between them. 

Teach ngi  Notes 

SLIDE 1 

Remind students that when naming a figure, you follow the vertices in 

order, either clockwise or counterclockwise. If you name the rectangle 

shown as ABCD, you list the vertices clockwise in order. Translations 

and rotations preserve this orientation. However, to name the reflected 

rectangle in order, A'B'C'D', you list the vertices counterclockwise, so the 

orientation is reversed. 

SLIDE 2 

Before students play the short animations, you may wish to ask them how 

analyzing the orientation can help them determine the transformation 

used to map the preimage on to the image. Some students may say if the 

orientation is reversed, then they know a reflection has occurred. 

Interactive Presentation 

Learn, Identify Transformations, Slide 2 of 2 

WATCH

On Slide 2, students watch the brief 

animations that illustrate which 

transformations preserve orientation. 
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2 EXPLORE AND DEVELOP 8.G.A.1, 8.G.A.2 

Interactive Presentation 

Example 3, Identify Transformations, Slide 2 of 4 

eTOOLS 

On Slide 2, students use the 

Transformations eTool to determine the 

transformations that map one triangle 

onto the other. 

CLICK 

On Slide 2, students select the correct 

words to complete the sentence. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Identify T ransformations 

Object vei  

Students will describe a sequence of transformations between a pair of 

two-dimensional congruent figures. 

Teach ngi  the Mathemat cali  Pract cesi  

5 Use Appropriate Tools Strategically S tudents will use the 

Transformations eTool to determine the transformations that map 

one triangle onto the other. 

6 Attend to Precision While discussing the Talk About It! question 

on Slide 3, encourage students to precisely explain why analyzing 

the orientation can help determine the transformations used to 

map one figure onto another. 

MPMP

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 2 

AL What are the corresponding vertices of the two triangles? A and X, 

B and Y, C and Z 

OL Are the orientations of the figures the same? Explain. no; Sample 

answer: When naming ABC, the vertices are named going 

clockwise. When naming XYZ, the vertices are named going 

counterclockwise. 

BL Describe another sequence of transformations you can use to map 

ABC onto XYZ. Sample answer: I can translate ABC down

2 units, and then reflect it across the y-axis. 

Go Onl nei  

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

DIFFERENTIATE 

Reteaching Activity AL 

If any of your students are struggling with identifying the transformations 

between the two figures, you may wish to have them trace one of the 

figures on a small piece of transparent or translucent paper. They can 

use that image to test different transformations to determine which ones 

will map one image on to the other. Suggest that they keep track of the 

transformations in a table like the one shown, noting the effect of the 

transformation and if it will work to show congruence. 

Transformat oni  Effect Does it work? 

reflection over the y-axis reversed orientation yes 
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8.G.A.1, 8.G.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 4 Identify T ransformations 

Object vei  

Students will describe a sequence of transformations between two 

congruent real-world figures. 

Teach ngi  the Mathemat cali  Pract cesi  

6 Attend to Precision W hile discussing the Talk About It! question 

on Slide 4, encourage students to clearly and precisely explain 

another set of transformations that can map the letter “d” onto 

the letter “p”. 

7 Look For and Make Use of Structure Encourage students to 

use the structure and placement of the letters to identify the 

transformations. 

MPMP

Quest onsi  for Mathemat cali  D scoursei  

SLIDE 2 

AL What do you notice about the “d” and “p” in the logo? Sample 

answer: “d” and “p” look like they have the same shape and size. 

OL What should be done after rotating the letter “d” about point A? It 

needs to be translated up. 

BL Would the transformations be the same if point A was placed at the 

top right point of the “d” instead? Explain. no; Sample answer: The 

“d” could still be rotated about point A, but then it would need to 

be translated down instead of up. 

SLIDE 3 

AL How can you prove that two figures are congruent? Sample 

answer: If a sequence of translations, rotations, and/or reflections 

can be used to map one figure onto the other, then the figures are 

congruent. 

OL If the letter “d” was dilated at some point, would the letters be 

congruent? Explain. no; Sample answer: A dilation changes the 

size of a figure. 

BL Create your own logo that uses a combination of transformations. 

Share your logo with a classmate, and describe the transformations 

in each logo. See students’ logos. 

Go Onl nei  

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 4, Identify Transformations, Slide 2 of 5 

CLICK 

On Slide 2, students move through the 

slides to identify the transformations. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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3 REFLECT AND PRACTICE 8.G.A.1, 8.G.A.2 

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Exit Ticket 

What transformations can be used to show that triangle RST and triangle 

R S T′ ′ ′ on the Exit Ticket slide are congruent? Sample answer: Translate

RST one unit to the right and then reflect it across the x-axis.

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, BL 

THEN assign: 

• Practice, Exercises 5, 7–10 

• Extension: Congruent Triangles by SSS and SAS 

• Congruence and Similarity 

IF students score 66–89% on the Checks, OL 

THEN assign: 

• Practice, Exercises 1–5, 7 

• Extension: Congruent Triangles by SSS and SAS 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1–4 

• Congruence and Similarity 

IF students score 65% or below on the Checks, AL 

THEN assign: 

• Remediation: Review Resources 

• Take Another Look 

• Congruence and Similarity 
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8.G.A.1, 8.G.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive Student 

Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Ass gnmentsi  

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T op ci  Exerc sesi  

1 determine that a pair of two-dimensional figures is

not congruent by applying a sequence of rotations, 

reflections, and translations 

1 

1 determine that a pair of two-dimensional figures

is congruent by applying a sequence of rotations, 

reflections, and translations 

2 

1 describe a sequence of transformations between a

pair of two-dimensional congruent figures 

3 

2 describe a sequence of transformations between two

congruent real-world figures 

4, 5 

2 extend concepts learned in class to apply them in new

contexts 

6 

3 higher-order and critical thinking skills 7–10 

Common M sconcept oni i  

Some students may have difficulty identifying congruent figures when 

the orientation of the figures is reversed. If this is the case, remind 

students that they can first perform a reflection on the preimage. Then 

they can apply other transformations, as needed, to map one figure onto 

the other figure. 
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3 REFLECT AND PRACTICE 8.G.A.1, 8.G.A.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teach ngi  the Mathemat cali  Pract cesi  

7 Look For and Make Use of Structure In E xercise 7, students 

determine if a single transformation would map one triangle to the 

other. Encourage students to use the structure of the triangles to 

determine which transformation was used. 

1 Make Sense of Problems and Persevere in Solving Them 

In Exercise 10, students will determine the coordinates of the 

vertices of triangle XYZ. Encourage students to identify the 

important information in the problem and then decide a starting 

point to solve the problem. 

MPMP

Collaborat vei  Pract cei  

Have students work in pairs or small groups to complete the following 

e xercises. 

Explore the truth of statements created by others. 

Use with Exercise 6 Have students work in pairs. After completing 

the problem, have students write two true statements and one false 

statement about the situation. An example of a true statement might be 

“A rotation followed by a translation would map the trapezoid QRST onto 

trapezoid LMNO.” An example of a false statement might be, “The two 

trapezoids have different perimeters.” Have them trade statements with 

another pair or group. Each pair identifies which statements are true and 

which are false. Have them discuss and resolve any differences. 

Listen and ask clarifying questions. 

Use with Exercises 9–10 Have students work in pairs. Have students 

individually read Exercise 9 and formulate their strategy to solve the 

problem. Assign one student as the coach. The other student should talk 

through their strategy, while the coach listens, asks clarifying questions, 

and offers encouragement and/or redirection. Have students switch roles 

to complete Exercise 10. 
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Lesson 13-6 

Similarity and Transformations 
8.G.A.4 

LESSON GOAL 

Students will use a sequence of transformations to describe 

similarity between figures. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Learn: Similarity 

Example 1: Determine Similarity 

Example 2: Determine Similarity 

Learn: Identify Transformations 

Example 3: Identify Transformations 

Example 4: Use the Scale Factor 

Apply: Careers 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress of the Checks after each example 

to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Take Another Look ● 

Extension: Similar Triangles by SAS ● ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 84 of the Language Development 

Handbook to help your students build 

mathematical language related to similarity and 

transformations. 

ELL You can use the tips and suggestions on 

page T84 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 1 day 
45 min 2 days 

Focus 
Domain: Geometry 

Major Cluster(s): In this lesson, students address the major cluster 

8. G.A by using a sequence of transformations to describe similarities 

between figures. 

Standards for Mathematical Content: 8. G.A.4 

Standards for Mathematical Practice: MP 1, MP2, MP3, MP4, MP5, 

MP6, MP7 

Coherence 

Vertical Alignment 

Prev ousi  

Students used a sequence of transformations to describe congruency 

between figures. 

8 .G.A.1, 8.G.A.1.A, 8.G.A.1.B, 8.G.A.1.C, 8.G.A.2 

Now

Students use a sequence of transformations to describe similarity between 

figures. 

8.G.A.4 

Next 

Students will solve problems involving similar triangles. 

8.G.A.4, 8.G.A.5 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students use their knowledge 

of transformations to develop understanding that two figures are 

similar if the second can be obtained from the first by a series of 

translations, reflections, rotations, and dilations. They build fluency 

with identifying what series of transformations determines similarity. 

Mathematical Background 
Go Onl nei  to find the mathematical background for the topics that 

are covered in this lesson. 
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1 LAUNCH 8.G.A.4

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Learn? 

Warm Up 

Prerequ s tei i  Sk llsi  

The Warm-Up exercises address the following prerequisite skills for this 

lesson: 

• performing translations (Exercise 1) 

• performing dilations (Exercise 2) 

• performing rotations (Exercise 3) 

Answers

1. W′(-7, -1), X′(-5, -1), Y′(-5, 2), and Z′(-7, 2)

2. D′(-6, 0), E′(6, 0), and F′(0, 24)

3. A′(-1, -1), B′(-1, -3), and C′(-4, -1)

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about the similarity of Russian nesting 

dolls, known as Matryoshka dolls. 

Go Onl nei  to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer read 

aloud How can I meet this standard? and How can I use these practices?, 

and connect these to the standard. 

What Vocabulary Will You Learn? 
Use the following question to engage students and facilitate a class 

discussion. 

Ask:

• The adjective similar, when used in everyday life, means resembling 

without being identical. Describe two everyday objects that might 

be similar. Sample answer: Two cars might be similar by both being 

four-door sedans that are the same color, but made by two different 

manufacturers, and thus, not identical. 
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2 EXPLORE AND DEVELOP 8.G.A.4 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Similarity 

Object vei  

Students will understand how dilations, translations, reflections, and 

rotations are used to show that a pair of two-dimensional figures is 

similar . 

Teach ngi  the Mathemat cali  Pract cesi  

6 Attend to Precision W hile discussing the Talk About It! 

question on Slide 4, encourage students to use clear and 

precise mathematical language to compare and contrast using 

transformations to prove congruency versus similarity. 

MPMP

Teach ngi  Notes 
SLIDE 1 

Before students choose a scale factor on the number line, ask them 

to predict how the image will look compared to the preimage. Some 

students may say that a scale factor of 0.5 will reduce the preimage, 

a scale factor of 1 does not change the preimage, and a scale factor of 

1.5 and 2.0 will enlarge the preimage. Students should also note that 

when the scale factor is not equal to one, dilations change the size of a 

figure, but do not change the shape of the figure. It is also important that 

students understand that dilations do not preserve congruence, unless 

the scale factor is 1. 

Go Onl nei  

• Find additional teaching notes. 

• Have students watch the animation on Slide 3. The animation illustrates 

how to show two figures are similar using transformations. 

(continued on next page) 

DIFFERENTIATE 

Reteaching Activity AL 

If any of your students are having difficulty understanding similarity 

transformations, have them work with a partner to create a flowchart 

that guides them through the process of determining if two figures are 

similar. Suggest the first step in the flowchart might be “Did a dilation 

between the two figures occur?” When students have finished their 

flowcharts, pair them with another student to discuss any similarities 

and differences between their flowcharts. You may choose to hang the 

flowcharts around the classroom. 

Interactive Presentation 

Learn, Similarity, Slide 1 of 4 

CLICK 

On Slide 1, students select a scale factor 

along the number line to see the dilation 

of rectangle ABCD. 

Lesson 13-6 • Similarity and Transformations 899 

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page1281.xhtml


2 EXPLORE AND DEVELOP 8.G.A.4 

Interactive Presentation 

Example 1, Determine Similarity, Slide 2 of 6 

TYPE

On Slide 2 of Example 1, students 

determine if the ratios are equal. a

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Similarity (continued) 

Talk About It! 
SLIDE 4 

Mathematical Discourse 

Compare and contrast using transformations to prove that two triangles 

are congruent versus using transformations to prove that two triangles 

are similar. Sample answer: To prove two triangles are congruent, 

the transformations used can only be translations, reflections, and/ 

or rotations. To prove two triangles are similar, all of these same 

transformations can be used, plus dilations. 

Example 1 Determine Similarity 

Object vei  

Students will determine that a pair of two-dimensional figures is similar by 

applying a sequence of dilations, rotations, reflections, and translations. 

Teach ngi  the Mathemat cali  Pract cesi  

2 Reason Abstractly and Quantitatively Enc ourage students to 

use reasoning about the ratios of side lengths to determine that a 

dilation has occurred. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others As students discuss the Talk About It! question, 

encourage them to construct an argument to justify their 

reasoning using clear and precise mathematical language. 

5 Use Appropriate Tools Strategically Students will use the 

Transformations eTool to confirm the transformations needed to 

map one triangle onto the other. 

MPMP

Quest onsi  for Mathemat cali  D scoursei  

SLIDE 2 

AL Why is it important to know whether or not a dilation has occurred?

If a dilation occurred with a scale factor that is not one, then the 

figures are not congruent, but are similar. 

OL How will examining the side lengths help you know if a dilation has

occurred? Sample answer: If the corresponding side lengths are 

proportional (have the same ratio), then a scale factor has been 

applied. 

BL If a dilation with a scale factor of 2, centered at the origin, was

the only transformation that was performed on Triangle DEF, what 

would the coordinates of the image be? (2, 4), (2, 12), (8, 4) 

(continued on next page) 

900 Module 13 • Transformations, Congruence, and Similarity 

https://epub-factory-cdn.mheducation.com/publish/1cc211f8834449f3821cfedf3a9be943/1/1080mp4/OPS/page1282.xhtml


8.G.A.4 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Determine Similarity (continued) 

SLIDE 3 

AL Does a scale factor of 2 represent a reduction or an enlargement? 

enlargement 

OL Why is the dilation not the only transformation that maps Triangle 

DEF onto Triangle GHI? After the dilation, the triangles are not 

located at the same coordinates. 

BL If the translation occurred first, followed by the dilation, would the 

final image be the same? Explain. No; translating the figure first 

means the dilation is performed on different coordinates, so the 

final image is not the same. 

Go Onl nei  

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 1, Determine Similarity, Slide 3 of 6 

eTOOLS 

On Slide 3, students use the 

Transformations eTool to graph the 

transformations. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 8.G.A.4 

Interactive Presentation 

Example 2, Determine Similarity, Slide 2 of 4 

TYPE 

On Slide 2, students determine if the 

a ratios are equal. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Determine Similarity 

Object vei  

Students will determine that a pair of two-dimensional figures is not 

similar by determining if a dilation occurred. 

Teach ngi  the Mathemat cali  Pract cesi  

2 Reason Abstractly and Quantitatively Enc ourage students to 

use reasoning about the ratios of the corresponding side lengths 

of the quadrilaterals to determine the figures are not similar, 

because a dilation has not occurred. 

6 Attend to Precision While discussing the Talk About It! question 

on Slide 3, encourage students to provide a clear and precise 

justification for why there is no sequence of these transformations 

that would map rectangle WXYZ onto rectangle RSPQ. 

MPMP

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 2 

AL Why do you find the ratios of the corresponding side lengths? to 

determine if a dilation has occurred 

OL What does it mean that the ratios are not all equivalent? A dilation 

has not occurred, so the quadrilaterals are not similar. 

BL If you knew the area of rectangle WXYZ, but did not know the 

coordinates for rectangle RSPQ, could you find the area of 

rectangle RSPQ? Explain. no; Sample answer: Since the figures are 

not similar, I cannot use the scale factor to help me determine the 

dimensions or area of rectangle RSPQ. 

Go Onl nei  

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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8.G.A.4 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Identify T ransformations 

Object vei  

Students will understand how the sizes of two similar figures are related 

by the scale factor of the dilation. 

Teach ngi  Notes 
SLIDE 1 

The process for determining the sequence of transformations used 

for similar figures is the same as the process used for determining the 

transformations used for congruent figures, except for the addition of a 

dilation. It may be helpful for students to identify the dilation first before 

identifying the congruence transformations used. Point out to students 

that a scale factor can be 1 and that if the scale factor is 1, the image is 

congruent to the preimage. 

Example 3 Identify T ransformations 

Object vei  

Students will describe a sequence of transformations between a pair of 

two-dimensional similar figures. 

Teach ngi  the Mathemat cali  Pract cesi  

2 Reason Abstractly and Quantitatively A s students discuss 

the Talk About It! questions, encourage them to use reasoning 

about similarity and transformations to explain why all squares are 

similar. 

5 Use Appropriate Tools Strategically Students will use 

the Transformations eTool to determine which sequence of 

transformations maps the first figure onto the second figure. 

7 Look For and Make Use of Structure Students should study 

the structure of the two figures, paying close attention to the 

locations of the corresponding vertices. 

MPMP

Quest onsi  for Mathemat cali  D scoursei  

SLIDE 2 

AL Is square EFGH smaller or larger than square ABCD? What should

this tell you about the scale factor? smaller; The scale factor is 

between 0 and 1. 

OL How do you know that more than just a dilation occurred? Sample

answer: If just the dilation occurred, the image would still be 

located in Quadrant II, just closer to the origin. 

_ 1 _ 
BL How can you determine the dilation has a scale factor of , without 

4 
finding each ratio? Sample answer: Both figures are squares, so I 

can just compare one of the side lengths of the original figure to 

one of the side lengths in the reduced figure. 

(continued on next page) 

Interactive Presentation 

Example 3, Identify Transformation, Slide 2 of 5 

TYPE

On Slide 2 of Example 3, students 

a determine the scale factor of the dilation. 
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2 EXPLORE AND DEVELOP 8.G.A.4 

Interactive Presentation 

Example 3, Identify Transformation, Slide 3 of 5 

eTOOLS 

On Slide 3, students use the 

Transformations eTool to graph the 

transformations. 

CLICK 

On Slide 3, students select the correct 

words to complete the sentence. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Identify T ransformations 

(continued)

SLIDE 3 

AL After dilating the figure, what transformation do you need to apply 

next? Sample answer: rotation 

OL A classmate claims that the second transformation, after the 

dilation, is a translation down 2 units and to the right 3 units. How 

can you explain that this is incorrect? Sample answer: While the 

translation seems to move the figure into the correct location, the 

corresponding vertices are not lined up. 

BL Can the transformations be applied in the reverse order and obtain 

the same result? Yes, if the rotation occurred first, then followed by 

the dilation, the final image is in the same location. 

Go Onl nei  

• Find additional teaching notes and the Talk About It! questions to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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8.G.A.4 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 4 Use the Scale Factor 

Object vei  

Students will determine missing dimensions of similar figures by using the 

scale factor . 

Teach ngi  the Mathemat cali  Pract cesi  

3 Construct Viable Arguments and Critique the Reasoning of 

Ot hers While discussing the Talk About It! question on Slide 4, 

encourage students to construct a mathematical argument to 

defend their reasoning. 

MPMP

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 2 

AL What is the size of the original photo? 2 inches by 3 inches 

OL How will you find the dimensions of the print? multiply the web 

page photo dimensions by 1.5. 

BL How are the dimensions of the print related to the original 

dimensions? The print dimensions are 3 times the dimensions of 

the original. 

SLIDE 3 

AL What type of transformation changes the size of a figure? dilation 

OL How can you prove the photos are similar? Sample answer: I can 

describe a sequence of transformations that maps the photos onto 

each other. 

BL Would a representation of the photo with dimensions 10 inches by 

16 inches be similar to the original? Explain. no; Sample answer: 

The ratio of 10 to 2 is 5 but the ratio of 16 to 3 is not 5. 

Go Onl nei  

• Find additional teaching notes and the Talk About It! question to 

promote mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 4, Use the Scale Factor, Slide 2 of 5 

TYPE 

On Slide 2, students determine the 

a missing dimensions of the photos. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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2 EXPLORE AND DEVELOP 8.G.A.4

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 
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8.G.A.4 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Careers 

Object vei  

Students will come up with their own strategy to solve an application 

problem involving similar figures. 

Teach ngi  the Mathemat cali  Pract cesi  

1 Make Sense of Problems and Persevere in Solving Them, 

4 M odel with Mathematics Students will be presented with 

a task. They will first seek to understand the task, and then 

determine possible entry points to solving it. As students come up 

with their own strategies, they may propose mathematical models 

to aid them. As they work to solve the problem, encourage them 

to evaluate their model and/or progress, and change directions, 

if necessary. 

3 Construct Viable Arguments and Critique the Reasoning 

of Others As students respond to the Write About It! prompt, 

have them make sure their argument uses correct mathematical 

reasoning. If you choose to have them share their responses with 

others, encourage the listeners to ask clarifying questions to 

verify that the reasoning is correct. 

MPMP

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

the task, or have a volunteer read it aloud. Then allow students the time 

to mak e sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them 

on a particular strategy, encourage them to use their own strategies to 

solve the problem and to evaluate their progress along the way. They 

may or may not find that they need to change direction or try out several 

strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustration, or disengagement, intervene to encourage 

them to think of alternate approaches to the problem. Some sample 

questions are shown. 

• What does scale factor mean? 

• What transformations were applied to the image? 

• What do you know about the lengths of the sides of each image? 

Wr tei  About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

Lesson 13-6 • Similarity and Transformations 907 

Interactive Presentation 

Apply, Careers 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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3 REFLECT AND PRACTICE 8.G.A.4 

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Exit Ticket 

Are the two triangles on the Exit Ticket slide similar? Write a mathematical 

argument that can be used to defend your solution. The triangles are 

similar, because the ratios of the sides are equivalent. 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, BL 

THEN assign: 

• Practice, Exercises 4, 5, 7–10 

• Extension: Similar Triangles by SAS 

• Congruence and Similarity 

IF students score 66–89% on the Checks, OL 

THEN assign: 

• Practice, Exercises 1–4, 7, 8 

• Extension: Similar Triangles by SAS 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1–4 

• Similar Figures 

IF students score 65% or below on the Checks, AL 

THEN assign: 

• Remediation: Review Resources 

• Take Another Look 

• Similar Figures 

908 Module 13 • Transformations, Congruence, and Similarity
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8.G.A.4

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive Student 

Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Ass gnmentsi  

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T op ci  Exerc sesi  

1 determine that a pair of two-dimensional figures is

similar by applying a sequence of dilations, rotations, 

reflections, and translations 

1 

1 determine that a pair of two-dimensional figures is not

similar by determining if a dilation occurred 

2 

1 describe a sequence of transformations between a

pair of two-dimensional similar figures 

3 

2 determine missing dimensions of similar figures by

using the scale factor 

4 

2 extend concepts learned in class to apply them in new

contexts 

5 

3 solve application problems involving similar figures 6, 7 

3 higher-order and critical thinking skills 8–10 

Common  M sconcept oni i  

In Exercises 1 and 3, some students may have difficulty identifying a 

sequence of transformations for the pair of similar figures. R emind 

students that any combination of rotations, reflections, and/or 

translations and a dilation can be used to map one figure onto another 

similar figure. So, more than one sequence of transformations is possible 

when describing the transformations. 
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3 REFLECT AND PRACTICE 8.G.A.4 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

910 Module 13 • Transformations, Congruence, and Similarity 

Teach ngi  the Mathemat cali  Pract cesi  

3 Construct Viable Arguments and Critique the Reasoning of 

Ot hers In Exercise 10, students find the mistake and correct it. 

Encourage students to explain why the rectangles are not similar. 

MPMP

Collaborat vei  Pract cei  

Have students work in pairs or small groups to complete the following 

e xercises. 

Create your own application problem. 

Use with Exercises 6–7 After completing the application problems, have 

students write their own real-world problem that involves the concepts 

from this lesson. Have them trade their problems with a partner and solve 

them. Then have them check each other’s work, and discuss and resolve 

any differences. 

Make sense of the problem. 

Use with Exercise 10 Have students work together to prepare a brief 

explanation that illustrates the flawed reasoning. For example, the 

student in the exercise thinks that a scale factor of 0.5 will make 

rectangle ABCD the same size as rectangle EFGH. Have each pair or 

group of students present their explanations to the class. 
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Lesson 13-7 

Indirect Measurement 

8.G.A.4, 8.G.A.5 

LESSON GOAL 

Students will solve problems involving similar triangles. 

1 LAUNCH 

Launch the lesson with a warm up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Similar Triangles and Indirect Measurement 

Learn: Indirect Measurement 

Example 1: Use Indirect Measurement 

Example 2: Use Indirect Measurement 

Have your students complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress of the Checks after each example 

to differentiate instruction. 

Resources AL OL BL 

Remediation: Review Resources ● ● 

Collaboration Strategies ● ● ● 

Language Development Support 
Assign page 85 of the Language Development 

Handbook to help your students build 

mathematical language related to indirect 

measurement. 

ELL You can use the tips and suggestions on 

page T85 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 
45 min 1 day 

Focus 
Domain: Geometry 

Major Cluster(s): In this lesson, students address the major cluster 

8. G.A by solving problems involving similar triangles. 

Standards for Mathematical Content: 8. G.A.4, 8.G.A.5 

Standards for Mathematical Practice: MP 3, MP5, MP6, MP7 

Coherence 

Vertical Alignment 

Prev ousi

Students used a sequence of transformations to describe similarity between 

figures. 

8. G.A.4 

Now

Students solve problems involving similar triangles. 

8.G.A.4, 8.G.A.5 

Next

Students will prove theorems involving similarity. 

HSG.SRT.B.4, HSG.SRT.B.5 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students continue to expand 

on their understanding of similar figures by solving problems using 

indirect measurement. They build fluency with finding missing 

measures using indirect measurement, and apply their fluency to 

real-world problems. 

Mathematical Background 
Indirect measurement is a method of finding unknown dimensions of 

a figure by using the properties of similar polygons. To use indirect 

measurement with two similar triangles, first identify the corresponding 

parts. Set up a proportion involving the unknown value using the 

corresponding parts. To find the unknown value, solve the proportion. 

Lesson 13-7 • Indirect Measurement 911a
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1 LAUNCH 8.G.A.4, 8.G.A.5 

Interactive Presentation 

Warm Up 

Launch the Lesson, Slide 1 of 2 

What Vocabulary Will You Learn? 

Warm Up 

Prerequ s tei i  Sk llsi  

The Warm-Up exercises address the following prerequisite skills for this 

lesson: 

• understanding angle-angle similarity (Exercise 1) 

• understanding corresponding parts (Exercise 2) 

• writing and solving proportions (Exercise 3) 

Answers 

1. DEF ∼ XYZ 

2. Angle A corresponding to angle D. Angle B corresponds to angle E. 

Angle C corresponds to angle F. 

_ 4 _ .2 _ 0 _ _ x _ 3. = ; $157.50 4 150 

Launch The Lesson 

The Launch the Lesson feature is designed to engage students with 

real-world situations that reflect the mathematics of the lesson. This 

lesson launches with a discussion about the length of a shadow being 

proportional to a person's height. 

Go Onl nei  to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 
Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer 

read aloud How can I meet these standards? and How can I use these 

practices?, and connect these to the standards. 

What Vocabulary Will You Learn? 
Use the following question to engage students and facilitate a class 

discussion. 

Ask: 

• The term indirect is an adjective that means not done directly, or 

conducted through an intermediary. Make a prediction as to what 

indirect measurement might mean. Sample answer: An indirect 

measurement might be a measurement that was not measured directly, 

or it was measured via an intermediary. 
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2 EXPLORE AND DEVELOP 8.G.A.4, 8.G.A.5 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Similar T riangles and Indirect 

Measurement 

Object vei  

Students will use Web Sketchpad to explore how to use similar triangles 

to solve problems involving indirect measurement. 

Ideas for Use 

Recommended Use Present the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. P airs should discuss each of the Talk 

About It! questions. Monitor student progress during the activity. Upon 

completion of the Explore activity, have student volunteers share their 

responses to the Inquiry Question. 

What if my students don’t have devices? Y ou may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of Act v tyi i  

Students will use Web Sketchpad to investigate the how the Sun and 

the shadows cast from figures can be related to similar triangles to find 

measurements that are hard to measure. 

Inqu ryi  Quest oni  

How can you find lengths that are difficult to measure directly? Sample 

answer: I can use the properties of similar triangles to write and solve a 

proportion to find the missing lengths. 

Go Onl nei  to find additional teaching notes and sample answers 

for the T alk About It! questions. Sample responses for the Talk About It! 

questions on Slide 2 are shown. 

Talk About It! 
SLIDE 2 

Mathematical Discourse 

What objects in the sketch can you easily measure in real life? Sample 

answer: my height, my shadow, and the tree’s shadow 

In the sketch, how can you show that ABC is similar to DEF? Sample 

answer: It is given that the two triangles are right triangles, and the rays 

of the sun are parallel. Using the ground as a transversal, I can say that 

m ACB∠  = m DFE∠  (corresponding angles have equal measures). Since 

the measures of the angles are equal, the two angles are congruent. I can 

then use Angle-Angle Similarity to show that ABC ∼ DEF. 

If the triangles are similar , what do you know about the lengths of the 

sides? Sample answer: If two triangles are similar, the lengths of their 

corresponding sides are proportional. 

(continued on next page) 

Interactive Presentation 

Explore, Slide 2 of 7 

WEB SKETCHPAD 

Throughout the Explore, students use Web Sketchpad to explore 

how to use similar triangles to solve problems involving indirect 

measurement. 

Lesson 13-7 • Indirect Measurement 911c
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2 EXPLORE AND DEVELOP 8.G.A.4, 8.G.A.5 

Interactive Presentation 

Explore, Slide 5 of 7 

TYPE

On Slide 7, students respond to the Inquiry Question and view a 

a sample answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Similar T riangles and Indirect 

Measurement (continued) 

Teach ngi  the Mathemat cali  Pract cesi  

5 Use Appropriate Tools Strategically S tudents will use Web 

Sketchpad to explore this activity. 

7 Look For and Make Use of Structure Encourage students to 

examine the correspondences between the height of figures, 

the position of the Sun, and the length of the shadows. 

MPMP

Go Onl nei  to find additional teaching notes and sample answers 

for the Talk About It! questions. Sample responses for the Talk About It! 

question on Slide 5 are shown. 

Talk About It! 
SLIDE 5 

Mathematical Discourse 

Share your tree height with a partner and explain how you found the 

answer. See students’ repsonses. 

How well do your calculations match the measurement for the tree's 

height? If they don’t match, explain any errors you may have made and 

try the calculations again. See students’ repsonses. 

911d Module 13 • Transformations, Congruence, and Similarity 
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8.G.A.4, 8.G.A.5 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Indirect Measurement 

Object vei  

Students will understand how properties of similar triangles can be used 

to solve problems involving indirect measurement. 

Go Onl nei  to find additional teaching notes. 

DIFFERENTIATE 

Reteaching Activity AL 

If any of your students are struggling with indirect measurement, have 

them work with a partner to complete the following hands-on shadow 

reckoning activity outdoors on a sunny morning or afternoon. 

One student stands upright casting a shadow while the other student 

measures their height and the length of the shadow cast. Students 

should draw a scalene right triangle using these measurements 

with the horizontal leg representing the shadow and the vertical leg 

representing the person’s height. The pair then measures the shadow 

created by a tree, building, or other object. Students should draw a 

similar triangle to the one already drawn, and label the triangle using 

these measurements. 

You may wish to ask students to answer the following questions: 

• How do you know the two triangles are similar? Sample answer: I 

know one set of corresponding angles are right angles, and since 

the measurements were done at the same time, the angles formed 

by the light  of the sun have the same measure. Using Angle-Angle 

Similarity, the two triangles are similar. 

• Do you need to find the length of the hypotenuse? Explain. No; 

Sample answer: I only need to find the length of the missing leg 

since that is the height of the object I want to find. 

• How will you find the height of the object? Sample answer: I can 

write and solve a proportion comparing the corresponding legs. 

You may wish to have students explain why, when using shadow 

reckoning, shadows must be measured at the same time, and why 

shadow reckoning does not work when the sun is directly overhead. 

Ask them to include an example of what might happen if the shadows 

were measured several hours apart. 

Interactive Presentation 

Learn, Indirect Measurement 

Lesson 13-7 • Indirect Measurement 911
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2 EXPLORE AND DEVELOP 8.G.A.4, 8.G.A.5 

Interactive Presentation 

Example 1, Use Indirect Measurement, Slide 2 of 4 

TYPE 

On Slide 2, students determine the height 

of a statue. a 

CHECK 

Student complete the Check exercise 

online to determine if they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Use Indirect Measurement 

Object vei  

Students will use similar triangles to solve problems involving indirect 

measurement with shadows. 

Teach ngi  the Mathemat cali  Pract cesi  

6 Attend to Precision W hile discussing the Talk About It! 

questions on Slide 3, students should be able to use clear and 

precise mathematical language in their explanations. 

MPMP

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 2 

AL What are you trying to find? How will you represent it in the 

proportion? the height of the statue; with a variable 

OL Write the statue’s height in feet and inches. The statue is 7 feet 

3 inches tall. 

OL What is the ratio of the length of the tourist’s shadow to the height 

_ 1 
of the tourist? 

2 

BL Use this ratio, or set up a proportion, to find the length of a tourist’s 

shadow if the tourist’s height is 6 feet 2 inches. Assume the same 

scale factor as this problem. The length of the tourist’s shadow is 

37 inches, or 3 feet 1 inch. 

Teach ngi  Notes 

You may want to point out that another way to solve proportions is to 
_ 6 _ 4 _ _ 3 _ 2 __ use cross products. In the proportion = , the product of h and 
h 43.5 

32 and the product of 64 and 43.5 are called the cross products. The 

cross products of a proportion are equivalent. To solve a proportion by 

using cross products, write the corresponding equation stating the cross 

products are equivalent. Then solve the equation. 

_ 6 _ 4 _ _ 3 _ 2 __ 
= Write the proportion. 

h 43.5 

32h = 64(43.5) Find the cross products. 

3 __ 2 _ h _ 2 __ ,7 _ 8 _ 4 _ 
= Simplify. 

32 32 

h = 87 Divide each side by 32. 

Have students compare and contrast using ratio reasoning and cross 

products to solve proportions. Ask them to decide which method is more 

meaningful and which method may be more efficient to use with more 

difficult values. 

Go Onl nei  

• Find additional teaching notes and Talk About It! questions to promote 

mathematical discourse. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

912 Module 13 • Transformations, Congruence, and Similarity 

Your Notes Example 1 Use Indirect Measurement 

The lead scout statue of the 

Korean War Memorial in 
Think About It! 

Washington, D.C., casts a 43.5- 
What are the 

inch shadow at the same time a 
corresponding sides of 

nearby tourist casts a 32-inch 
the right triangles? 

shadow. 
h

64 in. 
the legs labeled h and If the tourist is 64 inches tall, 

64 in.; the legs labeled how tall is the statue? 

43.5 in. and 32 in.; 
Write a proportion comparing the 43.5 in. 32 in. 

the two d agonali  s desi  shadow lengths and heights. Let 

h represent the unknown height

of the statue. 

Talk About It! 

tourist’s height → 64 32 ← tourist’s shadow 
Is there another = 

proportion that can be 
statue’s height → h 43.5 ← statue’s shadow 

used to solve the 

problem? 
×2

yes; Sample answer: 6 
_ 4 _ _ 3 _ 2 __ Find an equivalent ratio. 

64 h
h

= 
43.5 

=

32 43.5 
×2

6 _ 4 _ 3 _ 2 
= 

_ __ 
87 43.5 Multiply 43.5 by 2. 

Talk About It! 
So, h = 87 . The statue is 87 inches tall. 

Why are the right 

triangles in the diagram 

similar? Check 

Sample answer: How tall is the tree? 3.3 meters 

because the rat osi  of 

the len gths of the s desi  

are the same 

h m

0.45 m 

0.3 m 2.2 m 

Go Online Y ou can complete an Extra Example online. 

912 Module 13 • Transformations, Congruence, and Similarity 
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8.G.A.4, 8.G.A.5 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Use Indirect Measurement 

Object vei  

Students will use similar triangles to solve problems involving indirect 

measurement. 

Teach ngi  the Mathemat cali  Pract cesi  

7 Look For and Make Use of Structure S tudents should analyze 

the structure of the two triangles in the diagram in order to 

identify the corresponding side lengths accurately. 

MPMP

Quest onsi  for Mathemat cali  D scoursei  
SLIDE 2 

AL What are you trying to find? How will you represent it in the 

proportion? the distance across the lake; with a variable 

3 __ 2 _ 0 _ 4 __ 0 _ 
OL A classmate set up the proportion = , solved for d, and 

162 d 

stated the distance across the lake is 20.25 meters. What 

mistake did they make? Sample answer: They assumed that A ¯ B

corresponds with B ¯ C ,but ¯ AB corresponds with A ¯ C .

BL AD is approximately 317.5 m. What is AE? about 478.2 meters 

Go Onl nei  

• Find additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 2, Use Indirect Measurement, Slide 2 of 3 

DRAG & DROP 

On Slide 2, students drag to separate the 

triangles. 

C T L Y I P C E K 

On Slide 2, students determine the 

a missing distance. 

CHECK 

Students complete the Check exercise 

online to determine if they are ready to 

move on. 
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3 REFLECT AND PRACTICE 8.G.A.4, 8.G.A.5 

Interactive Presentation 

Exit Ticket 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Exit Ticket 

Use the properties of similar right triangles to find Jacob’s height, as 

shown on the Exit Ticket slide. Write a mathematical argument that can 

be used to defend your solution. Jacob is 6 feet tall. Sample answer: 
_ 1 _ 75 __ __ 2 _ Write and solve a proportion. = , where h represents Jacob’s height. 

h 9 
So, h = 6. 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or above on the Checks, BL 

THEN assign: 

• Practice, Exercises 5, 7, 9–11 

• Congruence and Similarity 

IF students score 66–89% on the Checks, OL 

THEN assign: 

• Practice, Exercises 1–4 

• Remediation: Review Resources 

• Personal Tutor 

• Extra Examples 1 and 2 

• Similar Figures 

IF students score 65% or below on the Checks, AL 

THEN assign: 

• Remediation: Review Resources 

• Similar Figures 
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8.G.A.4, 8.G.A.5 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

Students can complete the practice exercises in their Interactive Student 

Edition. 

The following online homework options are available for you to assign 

to your students. These assignments include technology-enhanced 

questions that are auto-scored, as well as essay questions. Many of the 

Practice exercises on these pages are found in the online assignments, as 

well as additional exercises. 

AL Practice Form B 

OL Practice Form A 

BL Practice Form C 

Suggested Ass gnmentsi  

Use the table below to select appropriate exercises for your students’ 

needs. 

DOK T op ci  Exerc sesi  

1 solve problems involving indirect measurement with

shadows 

1, 2 

1 solve problems involving indirect measurement 3, 4 

2 extend concepts learned in class to apply them in new

contexts 

5-8 

3 higher-order and critical thinking skills 9–11 

Common M sconcept oni i  

Some students may incorrectly set up the proportion to solve the 

problems. R emind students to identify the corresponding parts in the 

similar triangles to help them write a correct proportion. 
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3 REFLECT AND PRACTICE 8.G.A.4, 8.G.A.5 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Teach ngi  the Mathemat cali  Pract cesi  

3 Construct Viable Arguments and Critique the Reasoning 

of O thers In Exercise 9, students determine the validity of the 

statement. Encourage students to determine the statement is 

true using the Angle-Angle Similarity. 

In Exercise 11 , students will find the mistake in the problem and 

correct it. Encourage students to pinpoint the mistake and then 

determine how it should be fixed. 

MPMP

Collaborat vei  Pract cei  

Have students work in pairs or small groups to complete the following 

e xercises. 

Listen and ask clarifying questions. 

Use with Exercises 7–8 Have students work in pairs. Have students 

individually read Exercise 7 and formulate their strategy for solving the 

problem. Assign one student as the coach. The other student should talk 

through their strategy, while the coach listens, asks clarifying questions, 

and offers encouragement and/or redirection. Have students switch roles 

to complete Exercise 8. 

Create your own higher-order thinking problem. 

Use with Exercises 9–11 After completing the higher-order thinking 

problems, have students write their own higher-order thinking problem 

that involves the concepts from this lesson. Have them trade their 

problems with a partner and solve them. Then have them check each 

other’s work, and discuss and resolve any differences. 
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Module 13 • Transformations, Congruence, and Similarity 

Review 

ELL A completed Foldable for this module should include examples of 

various transformations. Have students share their completed Foldables 

with a partner, comparing the similarities and differences in the examples 

recorded. Students can use their completed Foldables to study for the 

module assessment. 

Rate Yourself! 

Have students return to the Module Opener to rate their understanding 

of the concepts presented in this module. They should see that their 

knowledge and skills have increased. After completing the chart, have them 

respond to the prompts in their Interactive Student Edition and share their 

responses with a partner. 

Rev ewi  and Assessment Opt onsi  

The following online review and assessment resources are available for you 

to assign to your students. These resources include technology-enhanced 

questions that are auto-scored, as well as essay questions. 

Rev ewi  R esources 

Vocabulary Activity 

Module R eview 

Assessment Resources 

Put It All Together 1: Lessons 13-1 and 13-2 

Put It All T ogether 2: Lessons 13-1, 13-2, 13-3, and 13-4 

Vocabulary Test 

AL Module Test Form B 

OL Module Test Form A 

BL Module Test Form C 

Performance Task* 

*The module-level performance task is available online as a printable and editable 

document. A scoring rubric is included. 

LearnSmart Use LearnSmart as part of your test preparation plan to 

measure student topic retention. You can create a student assignment in 

LearnSmart for additional practice with these topics for Geometry. 

• Understand Congruence and Similarity 

• Lines, Angles, and Triangles 
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Essent ali  Quest oni  

ELL Have students complete the graphic organizer to organize their 

thoughts related to the Essential Question. You may wish to have 

students work in pairs or groups to answer the Essential Question, 

or facilitate a whole class discussion. You may wish to have students 

watch the Launch the Module video again in which the module Essential 

Question was first presented. 

What does it mean to perform a transformation on a figure? See 

students ’ graphic organizers. 
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Test Pract cei  

You can use these pages to help your students review module content 

and prepare for online assessments. Exercises 1–8 mirror the types of 

questions your students will see on the online assessments. 

Quest oni  Type Descr pt oni i Exerc se(s)i  

Multiple Choice Students select one correct answer. 3, 5 

Multiselect Multiple answers may be correct. 

Students must select all correct 

answers. 

4 

Grid Students will graph a figure on an

online coordinate plane. 

1 

Open Response Students construct their own

response in the area provided. 

2, 6, 7 

Equation Editor Students use an online equation 

editor to construct their response, 

often using math notation and 

symbols. 

8 

To ensure that students understand the standards, check students’ 

success on individual exercises. 

Standard(s) Lesson(s) Exerc se(s)i  

8.G.A.1 13-1, 13-2, 13-3, 13-5 1, 2, 3, 5, 6 

8.G.A. 1.A 13-1, 13-2, 13-3, 13-5 1, 2, 3, 5, 6 

8.G.A.1.B 13-5 5, 6 

8.G.A.1.C 13-5 5, 6 

8.G.A.2 13-5 5, 6 

8.G.A.3 13-1, 13-2, 13-3, 13-4 1–4 

8.G.A.4 13-6, 13-7 7, 8 

8.G.A.5 13-6, 13-7 7, 8 
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Mathematics Reference Sheet 

Formulas 

Perimeter Square P = 4s Rectangle P = 2 + 2w or P = 2( + w) 

Circumference Circle C = 2πr or C = πd 

Area 

Square A = s² Rectangle A = w 

1 Parallelogram A = bh Triangle A = bh 
2 

1 Trapezoid A = 2 h b₁(  + b₂) Circle A = πr² 

Surface Area 
Cube S = 6 ²s  Rectangular Prism S = 2w + 2h + 2wh 

Cylinder S = 2πrh + 2πr² 

Volume 

Cube V = s³ Prism V = wh or Bh 

1 1 Cylinder V = πr h²  Cone V = 3 πr h²  or 3 Bh 

1 4 Pyramid V = 3 Bh Sphere V = 3 πr ³ 

5 9 Temperature Fahrenheit to Celsius C = 9 (F – 32) Celsius to Fahrenheit F = 5 C + 32 

Measurement Conversions 

Length 

1 kilometer (km) = 1,000 meters (m)

1 meter = 100 centimeters (cm) 

1 centimeter = 10 millimeters (mm) 

1 foot (ft) = 12 inches (in.) 

1 yard (yd) = 3 feet or 36 inches 

1 mile (mi) = 1,760 yards or 5,280 feet 

Volume and 

Capacity 

1 liter (L) = 1,000 milliliters (mL)

1 kiloliter (kL) = 1,000 liters

1 cup (c) = 8 fluid ounces (fl oz) 

1 pint (pt) = 2 cups 

1 quart (qt) = 2 pints 

1 gallon (gal) = 4 quarts 

Weight and 

Mass 

1 kilogram (kg) = 1,000 grams (g)

1 gram = 1,000 milligrams (mg)

1 metric ton = 1,000 kilograms 

1 pound (lb) = 16 ounces (oz) 

1 ton (T) = 2,000 pounds 

Time 

1 minute (min) = 60 seconds (s)

1 hour (h) = 60 minutes

1 day (d) = 24 hours 

1 week (wk) = 7 days 

1 year (yr) = 12 months (mo) or 52 weeks 
or 365 days 

1 leap year = 366 days 

Metric to 

Customary 

1 meter ≈ 39.37 inches

1 kilometer ≈ 0.62 mile

1 centimeter ≈ 0.39 inch

1 kilogram ≈ 2.2 pounds 

1 gram ≈ 0.035 ounce 

1 liter ≈ 1.057 quarts 
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