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Dear Student,

You are about to begin an exciting journey! These mathematical materials 

were written specifically for you, a middle school student. The book you are 

holding is your book. There is lots of space for writing, sketching, drawing, 

cutting, pasting, and constructing new mathematical ideas. You may want to 

highlight key terms, take notes in the margins, or even doodle on the cover. 

Connections are important in life. The popularity of social networks shows 

the importance of connections. In much the same way, mathematics 

connects with so many activities in our lives. Throughout the lessons, you will 

build new knowledge based upon your prior knowledge. You will apply math 

to real-world situations so that you can see why it’s meaningful. You will 

encounter models that portray mathematical concepts. Models will be 

presented in all sorts of ways—from lesson openers, to pictures, to different 

student methods and approaches to problem solving. You will also use 

manipulatives, which are objects that you can use to model or reinforce key 

mathematical concepts. 

Of course, if you need additional practice, you can find it in 

your Assignments and Skills Practice book. Keep in mind, 

no professional athlete practices by just playing an entire 

game—ballet dancers repeat some basic steps, moves, and 

dances; basketball players practice dribbling, shooting, and 

defending; even writers jot ideas for novels in their spare 

time—all to improve their skills. Mathematics is no different and 

these materials enable and encourage you to practice. 

Don’t worry—you will not be working alone. We encourage students 

to work together in pairs or in groups because it gets you talking 

about your insights. Everyone will share his or her ideas and 

thoughts in class. Sometimes you will help your classmates, 

and other times they will help you. 

Today’s workplace demands teamwork and self-confidence. At 

Carnegie Learning, we have designed a Math Series to help you to 

make the most of your math course. Enjoy the journey and share 

your thoughts with others. Have fun while Learning by Doing!

The Carnegie Learning® Curriculum Development Team

I bet the  
folks at home would 
like to know what 
we,re going to do 

     this year!
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xii   •   The Crew

The Crew is here to help you on your journey. Sometimes they will remind you about 

things you already learned. Sometimes they will ask you questions to help you think about 

different strategies. Sometimes they will share fun facts. They are members of your 

group—someone you can rely on!

Teacher aides will guide 

you along your journey. 

They will help you make 

connections and remind 

you to think about the 

details.

The Crew
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Mathematical 
Representations

Introduction
During this course, you will solve problems and work with many different representations 

of  mathematical concepts, ideas, and processes to better understand the world. Each 

lesson will provide you with opportunities to discuss your ideas, work within groups, and 

share your solutions and methods with your class. These process icons are placed 

throughout the text.

Discuss to Understand

● Read the problem carefully.

● What is the context of the problem? Do we understand it?

● What is the question that we are being asked? Does it make sense?

● Is this problem similar to some other problem we know?

Think for Yourself

● Do I need any additional information to answer the question?

● Is this problem similar to some other problem that I know?

● How can I represent the problem using a picture, a diagram, symbols, or some 

other representation?

Work with Your Partner

● How did you do the problem?

● Show me your representation.

● This is the way I thought about the problem—how did you think about it?

● What else do we need to solve the problem?

● Does our reasoning and our answer make sense to each other?

● How will we explain our solution to the class?

Share with the Class

● Here is our solution and the methods we used.

● Are we communicating our strategies clearly?

● We could only get this far with our solution. How can we finish?

● Could we have used a different strategy to solve the problem?
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xiv   •   Academic Glossary

Key Terms of the Course
There are important terms you will encounter throughout this book. It is important that you 

have an understanding of these words as you get started on your journey through the 

mathematical concepts. Knowing what is meant by these terms and using these terms will 

help you think, reason, and communicate your ideas. The Graphic Organizers shown 

display a definition for a key term, related words, sample questions, and examples. 

Academic Glossary

You will create 
graphic organizers 

like these as your own 
references of key  

math ideas.

My folks are 
always trying 

to get me to be  
organized!
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Ask yourself

● Do I see any patterns?

● Have I seen something like this before?

● What happens if the shape, 

representation, or numbers change?

deFinition

To study or look closely for patterns. 

Analyzing can involve examining or breaking 

a concept down into smaller parts to gain a 

better understanding of it.

Related words 

● examine ● investigate

● evaluate ● what do you notice?

● determine ● what do you think?

● observe ● sort and match

● consider

Examples
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 5. Look at these division problems.

  7 ) 
___

 56    70 ) 
____

 560    700 ) 
_____

 5600    7000 ) 
_______

 56,000  

a. How are the divisors and dividends in the last three problems 

related to the � rst problem?

 The divisor and dividends have each been multiplied 

 by 10, 100, and 1000. 

b. Calculate all four quotients. What do you notice about them?  

 All the quotients are 8. They are all the same. 

c. What happens to the quotient when the dividend and divisor 

are multiplied by the same number?

 The quotient remains unchanged. 

1. The graph shown represents the number of gallons of water used for the 

number of times a toilet is � ushed.

a.  Write each point on the graph as 

the ratio of gallons of water used : 

number of fl ushes.

 3 gallons of water : 1 flush

6 gallons of water : 2 flushes

9 gallons of water : 3 flushes

12 gallons of water: 4 flushes

b. What do you notice about each ratio?

 Each ratio is equivalent, 3 gallons of water : 1 flush. 

Flushes

W
at

er
 (

ga
llo

ns
)

10
x

y

5
0

10

5

15

Analyze
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ask yourself

● How should I organize my thoughts?

● Is my explanation logical?

● Does my reasoning make sense?

● How can I justify my answer to others?

deFinition

To give details or describe how to determine 

an answer or solution. 

Explaining your reasoning helps justify 

conclusions.

Related words 

● show your work

● explain your calculation

● justify

● why or why not?

Explain 
your 

reasoningExamples

Don,t 
forget to check 
your answers!

 10. The Newspaper Club at Marshall Middle School meets every 6 school 

days. The Math Club meets every 8 school days. Luis is a member of 

both clubs. He needs to make a plan when both clubs meet on the 

same school day. Both clubs will meet today after school.

a. After today, when will both clubs meet on the same day again? 

Explain your reasoning.

 Both clubs will both meet 24 school days from today.

 6 = 2 x 3

 8 = 23

 The LCM is 23 x 3 = 24.

h. 12.27 >  7.75

–15–20 –10 –5 0 5 10 15 20

 3. Explain how you knew which rational number was greater in Question 2.

The number to the right was the greater rational number. 



Academic Glossary   •   xvii

ask yourself

● How should I organize my thoughts?

● How do I use this model to show a 

concept or idea?

● What does this representation tell me?

● Is my representation accurate?

deFinition

To display information in various ways. 

Representing mathematics can be done 

using words, tables, graphs, or symbols.

Related words 

● show ● plot

● sketch ● graph

● draw ●  write an equation

● create ●  complete the table

Examples
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 2. Represent each product using an area model. Then, state the product.

a.   3 __ 
4

   3   1 __ 
2

  

    3 __ 
4
   x   1 __ 

2
   =   3 __ 

8
  

 1. Write a sentence to describe what the division expression is asking. 

Then, draw a diagram to represent the division problem. Finally, 

calculate the quotient, and write a sentence to describe your answer. 

Use your fraction strips to help you draw the model.

a.   3 __ 
4

   4   1 __ 
4

  

 How many fourths are in   3 __ 
4
  ?

 
1
4

1
4

3
4

1
4

   3 __ 
4
   :-   1 __ 

4
   = 3

 There are three   1 __ 
4
   parts in   3 __ 

4
  .

Represent



Product 
Rule  

of Power
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ask yourself

● Does my reasoning make sense?

● Is my solution close to my estimation?

deFinition

To make an educated guess based on the 

analysis of given data. 

Estimating first helps inform reasoning.

Related words 

● predict ● expect

● approximate ● about how much?

Estimate
Examples

 5. Rewrite each expression using benchmark fractions. Then, estimate 

the sum. Explain your reasoning.

a.   8 __ 
9

   1   6 __ 
7

  

  1 + 1 = 2

 I know that both fractions are close to 1. So, when I 

estimate the sum, it is close to, but less than 2.

 2. Paul always estimates the total of his purchases at the supermarket. 

He estimates to ensure he has enough money to pay for his 

purchases. He also estimates to check that the cashier hasn’t made 

a mistake when ringing up his total.

Today, Paul has these items in his grocery cart.

Bread $3.25

Peanut Butter $5.16

Jelly $2.97

Hot Dogs $4.86

Hot Dog Buns $2.42

Mustard $1.25

Soda $4.99

Chips $1.50

a. About how much money does Paul need to pay for his purchases? 

Explain your reasoning.

  Paul needs about $26.

By rounding each item’s cost to the nearest dollar, I was 

able to calculate that 

3 + 5 + 3 + 5 + 2 + 1 + 5 + 2 = 26.

Estimating  
gets you in the 
neighborhood, 

calculating gets  
you the address.
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ask yourself

● How should I organize my thoughts?

● Is my explanation logical?

● Did I consider the context of the situation?

● Does my reasoning make sense?

deFinition

To represent or give an account of in words. 

Describing communicates mathematical 

ideas to others.

Related words 

● demonstrate ● what are the 

● label  advantages?

● display ● what are the

● compare  disadvantages?

● define ● what is similar?

● determine  ● what is different?

Examples
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 3. Look at the percents and the decimals you wrote for Question 2 to 

determine a pattern. Use this pattern to describe how you can write 

any percent as a decimal.

I can move the decimal point in a percent two places to the 

left to write the percent as a decimal.

 1. The � gure shown is composed of a rectangle and triangles.

60 ft

20 ft

R

CE

T
A

a. Describe a strategy that can be used to compute the area of the 

shaded region.

  To compute the area of the shaded region, first compute 

the area of the rectangle. Next, compute the area of 

triangle AEC. Then, subtract the area of triangle AEC 

from the area of rectangle RECT.

Describe
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xx   •   Problem Types

Problem Types You Will See

Worked Example

Ask yourself:

 What is the main idea?

 How would this work if I changed 

the numbers?

 Have I used these strategies before?

When you see a Worked Example:

 Take your time to read through it, 

 Question your own understanding, and

 Think about the connections 

between steps.

 1. State the two new ratios of cost : number of corn muf ns shown on the second 

double number line. 

$5.00 : 6 corn muffins made 

$7.50 : 9 corn muffins made

 2. Describe the interval represented on each number line. 

The interval for the cost number line is $2.50. 

The interval for the number of corn muffins made number line is 3. 

The ratio $2.50 : 3 corn muf ns is shown on the double number line.

You can see other equivalent ratios of cost : number of corn muffi ns by 

continuing to label each interval. 

30

2.500
Cost ($)

Number
of corn
muffins

6 9

5.002.50 7.50
Cost ($)

Number
of corn
muffins 3

0

0

Remember, the 
ratio has to be 

maintained when 
labeling each number 
          line.
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Problem Types   •   xxi

Let’s consider an area model for   1 __ 
4

   3   1 __ 
2

   and what 
it represents.

1

3
4

2
4

1
2

1
4

0

0 1

  1 __ 
4

   3   1 __ 
2

   5   1 __ 
8

  

The area of the overlapping region is the product of the fractions.

To represent   1 __ 
4

   along 

one side of the 

square, divide the 

square into four equal 

parts along the 

vertical line. Then 

shade   1 __ 
4

  . 

To represent   1 __ 
2

   along the other 

side, divide the square along 

the horizontal line into two 

equal parts. Then, shade   1 __ 
2

  .

Can you set up 
the model to show   1 __ 

4
   

along the horizontal line 

and the   1 __ 
2
   along the 

vertical line?
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xxii   •   Problem Types

Thumbs Up

Ask yourself:

 Why is this method correct?

 Have I used this method before?

When you see a Thumbs Up icon:

 Take your time to read through the 

correct solution.

 Think about the connections 

between steps.

a. Explain Kaye’s reasoning.

  Kaye knew that 30 lbs on Earth plus 90 lbs on Earth gave her 120 lbs on 

Earth. So, she also added the corresponding weights on the moon—5 lbs 

plus 15 lbs to get 20 lbs.

Kaye
I used the weights for a 30-lb perso

n and a 90-lb person to 

obtain the weight of a 120-lb person.

Weight on Earth 
(lbs)

60 30 90 120

Weight on the 
moon (lbs)

10 5 15 20

So that means 120 lbs on Earth : 20 lbs on th
e moon.

�
�
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Problem Types   •   xxiii

Thumbs Down

Ask yourself:

 Where is the error?

 Why is it an error?

 How can I correct it?

When you see a Thumbs Down icon:

 Take your time to read through the 

incorrect solution. 

 Think about what error was made.

 8. Alexa wrote the reciprocal of the 

mixed number incorrectly. Explain 

why she is incorrect and provide 

the correct reciprocal.

Alexa did not take the 

reciprocal of the entire 

mixed number. She must 

first convert 3   5 __ 
8
   to the 

improper fraction   29 ___ 
8
  , and then 

take the reciprocal, which is   8 ___ 
29

  .

Alexa
Given 3  8 __ 

5 
 

The reciprocal is 3   
5 __ 8  .
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xxiv   •   Problem Types

Who’s Correct?

Ask yourself:

 Does the reasoning make sense?

 If the reasoning makes sense, what is 

the justification?

 If the reasoning does not make sense, 

what error was made?

When you see a Who’s Correct? icon:

 Take your time to read through the situation.

 Question the strategy or reason given.

 Determine correct or not correct.

 4. Kaye said, “I see another equivalent ratio when I look at the way Carla showed her 

work.”  

30 lbs on Earth : 5 lbs on the moon

120 lbs on Earth : 20 lbs on the moon

150 lbs on Earth : 25 lbs on the moon

  Is Kaye correct? Explain her reasoning.

Kaye is correct. She added the corresponding parts of each 

equivalent ratio. 


