
Content Connections

!Reasoning With Data CC1

!Exploring Changing Quantities        CC2

!Taking Wholes Apart, Putting Parts TogetherCC3

!Discovering Shape and SpaceCC4

Each Big Idea falls under one or more Content 
Connections (CC1, CC2, CC3, and CC4). These 
Content Connections help organize and connect 
each set of grade-level Big Ideas and provide 
mathematical coherence across the grades. 
(Chapter 1, page 24)

To help you ensure deep, active learning for all of your students, the California 
Mathematics Framework centers instruction around the investigation of grade-level Big 
Ideas. These Big Ideas enfold clusters of standards together and are connected to each 
other and to authentic real-world and mathematical contexts. By designing instruction 
around student investigations that are focused on a set of interconnected Big Ideas, 
students are able to link many mathematical understandings into a coherent whole. 
(Chapter 1, pages 15–17)

Support your students in thinking about 
mathematics as an integrated and connected 
set of Big Ideas, rather than isolated topics. 

Keeping the Big Ideas  
at the Center

Meet the Big Ideas for Grade 7

Amplify Desmos Math California, Grade 7 is designed 
around the ten California Big Ideas for Grade 7 as 
described in the California Mathematics Framework 
(Chapter 7, page 44). The Big Ideas are represented 
by circles of varying sizes, with the size of each circle 
indicating the relative importance of the Big Idea 
it represents. This is determined by the number 
of connections, represented by line segments, the 
Big Idea has with other Big Ideas. Big Ideas are 
considered to be connected to one another when 
they enfold two or more of the same standards. The 
color of each Big Idea indicates its associated Content 
Connection. (Chapter 1, page 15)

In Grade 7, students spend the majority of their time 
investigating authentic problems that are structured 
to connect content standards, practice standards, 
and one or more Big Ideas. For more information 
about the development of the Big Ideas in Grade 7, 
refer to the Progression of Big Ideas that precedes 
each sub-unit.

On the following pages, you can read more about 
the Grade 7 Big Ideas as outlined by the California 
Mathematics Framework (Chapter 7, pages 44–46) as 
well as how Amplify Desmos Math California develops 
each Big Idea and connects it to other Big Ideas.

Probability ModelsProbability Models

Graphing 
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Graphing 
Relationships
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Visualize PopulationsCC1

Draw comparative inferences about populations — consider what visual plots show, and use measures of center and variability. 
Students toggle between the mathematical results and their meaningful interpretation with their given context, considering 
audiences, implications, etc.  7.SP.3, 7.SP.4, 7.NS.1, 7.NS.2, 7.NS.3, 7.EE.3

Developing the Big Idea
Students develop this Big Idea throughout Unit 8. They study two or more populations of data by 
visually comparing their distributions. They calculate measures of center and variability of samples 
to make inferences and predictions about the populations within the context of the data.

Connecting to Other Big Ideas

 Populations and SamplesCC1
 Unit 8 (Lesson 12)

 Probability ModelsCC1
 Unit 8 (Lesson 12)

 Proportional RelationshipsCC2  Unit 8 (Lesson 12)

 Unit Rates in the WorldCC2
 Unit 8 (Lesson 12)

Spotlight on . . .
In Unit 8, Lesson 13, Activities 1 and 2,  
students connect the Big Ideas Visualize Populations and  
Populations and Samples. They examine sets of two  
populations by visually comparing their distributions and by  
comparing their measures of center and variability to make  
meaningful inferences and predictions about the populations.

Populations and SamplesCC1

Study a population by taking random samples and determine if the samples accurately represent the population.

• Analyze and critique reports by examining the sample and the claims made to the general population

• Use classroom simulations and computer software to model repeated sampling, analyzing the variation in results.

  7.SP.1, 7.SP.2, 7.RP.1, 7.RP.2, 7.RP.3, 7.NS.1, 7.NS.2, 7.NS.3, 7.EE.3

Developing the Big Idea
Students develop this Big Idea throughout Unit 8. They study populations and samples and compare 
the sample means with the population mean to determine if the samples are representative. Students 
make inferences and critique claims made about the population by studying the sample. They use 
digital simulations to model repeated sampling, explaining how the sample selection process could be 
improved.

Connecting to Other Big Ideas
 Visualize PopulationsCC1

  
Unit 8 (Lessons 10, 11, 13–15)

 Probability ModelsCC1
 Unit 8 (Lessons 7, 12)

 Proportional RelationshipsCC2
  

Unit 8 (Lessons 2, 3, 5, 12)

 Unit Rates in the WorldCC2
 Unit 8 (Lessons 7, 12)

Spotlight on . . .
In Unit 8, Lesson 10, Activities 1–3,  
students connect the Big Ideas 
Populations and Samples and Visualize 
Populations. They analyze a large 
population of crabs by studying 
samples, comparing the sample means 
to the population mean to determine if 
the samples accurately represent  
the population.

Activity

# Name: !!!!!!!!!!!!!!!!!!!!!!!!!!! Date: !!!!!! Period: !!!!!!!

Activity

2 Explore More Samples

  📊📊 Data Talk! Here are three di# erent samples of crab widths.

0 10 20 30

Population mean

Sample mean

40 50

Sample Size: 15

 

0 10 20 30

Population mean

Sample mean

40 50

Sample Size: 30

 

0 10 20 30

Population mean

Sample mean

Sample Size: 75

40 50

 Discuss: What are advantages and disadvantages of using a large sample?

Mateo, Inola, and Adrian each collected di# erent samples of crabs. Select a sample 
and explain what advice you would give to that person to improve their sample.

 Mateo Inola Adrian

0 10 20 30

Population mean

Sample mean

40 50

 

0 10 20 30

Population mean

Sample mean

40 50

 

0 10 20 30

Population mean

Sample mean

40 50

7

8
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Name: !!!!!!!!!!!!!!!!!!!!!!!!!!! Date: !!!!!! Period: !!!!!!!

Activity

1
Activity

1 Sampling (continued)

 Here is a dot plot of the widths of the crabs 
in the population.

The crabs Amari chose are highlighted. 
This is a sample.

What do you notice? What do you wonder?

I notice: 

I wonder: 

 📊📊 Data Talk! Remy chose a di# erent 
sample. The dot plot shows Remy’s sample 
and sample mean.

What might happen if someone used 
Remy’s sample to study the crabs on 
Crab Island?

5

6

0 10 20 30
Width (mm)

Population mean

Amari’s sample mean

40 50

0 10 20 30
Width (mm)

Population mean

Remy's sample mean

40 50
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Name: !!!!!!!!!!!!!!!!!!!!!!!!!!! Date: !!!!!! Period: !!!!!!!

Activity

1
Activity

3 Populations and Samples

 Alina wonders how students at the school feel about the cafeteria food. Alina asked 50 
students. In this situation, what is the population and what is the sample?

Place a P next to the population and an S next to the sample.

      The students in the school          The cafeteria food

      The head cook           The 50 students

 Complete each row of possible questions, populations, and samples.

Question Population Sample

What is the average 
circumference of a tree 

in my state?

All of the trees 
in the state

The eggs in San Diego
One egg from each store 

in the city

What is the average 
weight of an apple?

The apples in the 
school cafeteria

9

10
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You’re invited to explore more.

 a ! What is a question you could ask where the population is all of the books in the school?

b ! What is a question you could ask where a sample is all of the books in the school?

11

Name: !!!!!!!!!!!!!!!!!!!!!!!!!!! Date: !!!!!! Period: !!!!!!!

Activity

1 Sampling

 Crab Island has a particular species 
of crabs.

What is a question about these crabs that 
we could collect data for?

2

a ! 📊📊 Data Talk! Take a look at this group 
of crabs Amari is studying.

Crab Width (mm)

1 34

2 24

3 17

4 20

5 26

6 41

b !  Discuss: What question could this group of crabs help answer?

 Calculate the mean of Amari’s group of crabs.

3

4
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Name: !!!!!!!!!!!!!!!!!!!!!!!!!!! Date: !!!!!! Period: !!!!!!!

Activity

2 Making Predictions

 Jayla collected samples from students who bike to school. Predict the median time it 
will take students to get to school by car and by bike.

0 15 20 25 30105

Time (min)

Car

0 15 20 30 4025 35 45 50105

Time (min)

Bike

Median prediction:   Median prediction:   

  📊📊 Data Talk! You predicted two population medians in the previous problem. 
Which of the predictions were you more con$ dent about? Circle one.

Car         Bike        The same

Explain your thinking.

7

8

You’re invited to explore more.

 Here are the times it took for 2,000 students 
to get to school by car, bike, and train. 

Write advice to a new student at this school 
describing an advantage of each vehicle.

9

0 15 20 25 35 45 555030 40105

Train

Bike

Car

Time (min)
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Name: !!!!!!!!!!!!!!!!!!!!!!!!!!! Date: !!!!!! Period: !!!!!!!

Activity

1 Gathering Samples

 📊📊 Data Talk! Here are two plots of the same data.

Write one fact about the data that you can 
see in each plot.

From the box plot, I can see . . .

From the dot plot, I can see . . . 

 The previous data was a sample that Tiana 
collected on Monday.

She wants to know how long it takes students 
at her school to get to school by car. She 
asked 12 random students who came to 
school by car.

The box plot shows the median and 
interquartile range (IQR) of the data.

Explain what each measure tells you about the data.

Median:

IQR:

 On Tuesday, Tiana asked 12 other random 
students who arrived by car how long it 
took them to get to school.

a !Estimate the IQR of this sample.

b !Estimate the median of this sample.

2

3

4

0 15 20 25 30

Box Plot

Dot Plot

105

0 15 20 25 30105

0 15 20 25 30105

Median: 11

IQR: 6.5

Monday’s Sample

Time (min)

0 15 20 25 30105
Time (min)

Tuesday’s Sample
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Keeping the Big Ideas at the Center (continued)Keeping the Big Ideas at the Center (continued)

Probability ModelsCC1

Develop a probability model and use it to $nd probabilities of events and compound events, representing sample spaces and 
using lists, tables, and tree diagrams.

• Compare observed probability and expected probability.

•  Explore potential bias and over-representation in real world data sets, and connect to dominating narratives and counter 
narratives used in public discourse.

 7.SP.5, 7.SP.6, 7.SP.7, 7.SP.8, 7.RP.1, 7.RP.2, 7.RP.3, 7.NS.1, 7.NS.2, 7.NS.3, 7.EE.3

Developing the Big Idea
Students develop this Big Idea throughout Unit 8. They connect likelihood and sample space to 
determine the probability of an event. They make predictions by designing simulations to estimate 
the probability of compound events. They move on to express probabilities as fractions, decimals, 
and percentages and use data from repeated experiments and proportional reasoning to make 
predictions. Students use simulations to estimate the probability of compound events.

Connecting to Other Big Ideas

 Populations and SamplesCC1
 Unit 8 (Lessons 7, 12)

 Proportional RelationshipsCC2   
Unit 8 (Lessons 2, 3, 5, 12)

 Unit Rates in the WorldCC2
 Unit 8 (Lessons 3, 12)

Spotlight on . . .
In Unit 8, Lesson 6, Activities 1 and 2,  
students work toward the Big Idea Probability Models.  
They investigate games involving coin tosses to  
determine whether the games are fair, using probability  
models involving compound events and representing  
sample spacings using tree diagrams and tables.

Proportional RelationshipsCC2

Explore, understand, and use proportional relationships using fractions, graphs, and tables.  7.EE.2, 7.EE.3, 7.RP.1, 7.RP.2, 7.RP.3

Developing the Big Idea
Students develop this Big Idea across multiple units. In Unit 1, they explore scale factors and scale 
within the context of proportional relationships, connecting the idea of scale to a unit rate. In Unit 2,  
students determine and interpret constants of proportionality to make sense of proportional 
relationships, and write equations of the form y = kx that represent proportional relationships using 
two variables. Students use graphs that represent proportional relationships to predict and interpret 
other points on the graph, including the constant of proportionality. They move on to use graphs to 
model real-world situations involving proportional relationships. Then in Unit 3, students study the 
proportional relationship between the side length or diagonal of a square and its perimeter. They 
further recognize the circumference of a circle is proportional to its diameter. In Unit 4, students 
move on to use proportional relationships involving percentages to solve multistep percent problems 
involving sales tax and tip, discount and markup, percent error, and percent increase and decrease. 
They use tools, such as tables, constants of proportionality, and scale factors to determine unknown 
values in proportional relationships, solve problems involving proportional relationships with 
fractional quantities, and convert fractions to decimals using long division. In Unit 5, they solve 
real-world problems involving distance, rate, and time. In Unit 8, they use data from repeated 
experiments and proportional reasoning to make predictions and then estimate information about a 
population using proportional relationships and reasoning.

Connecting to Other Big Ideas

 Populations and SamplesCC1
 Unit 8 (Lesson 7)

 Probability ModelsCC1
 Unit 8 (Lessons 2, 3, 5, 12)

 Unit Rates in the WorldCC2  Unit 1 (Lessons 6, 7), 
 Unit 2 (Lessons 1–13), Unit 3 (Lesson 3),  
Unit 4 (Lessons 2, 3, 5, 7, 9–12),  
Unit 5 (Lessons 7, 8), Unit 8 (Lessons 3, 12)

 Graphing RelationshipsCC2  Unit 2 (Lessons 1–13),  
Unit 3 (Lesson 1)

 2-D and 3-D ConnectionsCC3
 Unit 3 (Lesson 2)

 Scale DrawingsCC4
 Unit 1 (Lessons 1–4, 6, 7),  

Unit 3 (Lesson 1), Unit 4 (Lesson 11)

 Shapes in the WorldCC4
 Unit 1 (Lesson 7),  

Unit 3 (Lessons 3, 4)

Connecting to Number Sense
 Number Line UnderstandingNS

  
Unit 5 (Lessons 7, 8)

 Ratios, Percents, and Proportional RelationshipsNS
  

 Unit 1 (Lessons 1–4), Unit 2 (Lessons 4–7),  
Unit 4 (Lessons 1–12)

 Generalized Numbers Leading to AlgebraNS
  

Unit 4 (Lesson 8), Unit 5 (Lesson 13)

Spotlight on . . .
In Unit 3, Lesson 3, Activities 1–3, 
students connect the Big Ideas 
Proportional Relationships, Unit Rates 
in the World, and Shapes in the World. 
Within the context of real-world 
objects, they explore the proportional 
relationship between the circumference 
of a circle and its diameter. They 
come to recognize π as a constant of 
proportionality.

Name:                             Date:        Period:        

Activity

2 Introducing π

 The relationship between circumference, C, and 
diameter, d, is proportional.

Estimate the constant of proportionality that 
completes the equation relating circumference 
and diameter.

C =    d

 The constant of proportionality between a circle’s 
diameter, d, and its circumference, C, is π (written as 
pi and pronounced “pie”).

In other words, C = πd.

Common approximations for π are 3.14,    22
 — 7   , and 3.14159. 

None of these are exactly π. 

Calculate the circumference of a circle with a diameter 
of 16 centimeters.

 This circle has a diameter of 5 units.

Four students tried to calculate its circumference. 

Order their answers starting with the farthest from 
the exact circumference to the closest to the exact 
circumference.

15.7 units 15 units 5π units 15π units

Farthest from exact circumference Closest to exact circumference

4

5

6
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Name:                             Date:        Period:        

Activity

1 So Many Circles

Measure the diameter and the circumference of  
at least three circular objects. Record your  
results in the table.

Object Diameter 
(cm)

Circumference 
(cm)

Toilet paper 
tube

4.1 12.9

This graph shows the diameter and 
circumference of several circular objects. 

Do you think the relationship between 
circumference and diameter is proportional? 
Circle one.

Yes     No    I’m not sure

Explain your thinking.
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Three Ways to Measure  
the Circumference

Name:                             Date:        Period:        

Activity

3 Proportionality and π

  The radius of this circle is 7 centimeters.

What is its circumference? 

  The constant of proportionality in the relationship between diameter and 
circumference is π. 

a  Complete the table. 

Object Radius (cm) Diameter (cm) Circumference (cm)

Cookie 3 6

Small plate 9

Quarter 2.4

Frisbee 21π

Tennis ball can    7 — 
2

   

Vinyl record 100

Bike Wheel 135

b  When you !nish, compare your answers with a classmate. 

 Discuss: How are your answers alike? How are they di"erent?

 Consider the bike wheel.

a  What distance in centimeters would it travel in one rotation?

b  Two rotations? 

7

8

9
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7 cm

Name:                             Date:        Period:        

Activity

1
Activity

2 Spinners and Tables (continued)

 Player 1 wins if the numbers are the same or one apart.  
Otherwise, Player 2 wins. Use your tree diagram,  
the table, or another tool to help you answer:

a  What is the probability of Player 1 winning?

b  What is the probability of Player 2 winning?

You’re invited to explore more.

Here are some other games that you could play using the same two spinners. Get a feel  
for the games by playing each one with your partner using the Activity 2 Sheet.

Four Score
You Spin Sum,  
You Lose Sum

Lucky 7
Big Wheel,  

Big Deal

• Multiply the 
numbers.

• Player 1 wins  
if the result is a 
multiple of 4.

• Player 2 wins 
if it is anything 
else.

• Add the two 
numbers. 

• Player 1 wins if 
the sum is  
6 or greater. 

• Player 2 wins  
if the sum  
is 5 or less.

• Multiply the 
numbers.

• Player 1 wins 
if the result is 
greater than 7.

• Player 2 wins  
if the result  
is less than 7.

• Player 1 wins  
if the big wheel’s 
number is 
greater than the 
small wheel’s 
number.

• Otherwise, 
Player 2 wins.

Select all the games that are fair (Player 1 and 2 have an equal chance of winning).

 □ A. Four Score  □ B. You Spin Sum, You Lose Sum

 □ C. Lucky 7  □ D. Big Wheel, Big Deal

11

10 1

1, 1 1, 2 1, 3 1, 4 1, 5

2, 1 2, 2 2, 3 2, 4 2, 5

3, 1 3, 2 3, 3 3, 4 3, 5

4, 1 4, 2 4, 3 4, 4 4, 5

1

2

3

4

2 3 4 5
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Name:                             Date:        Period:        

Activity

1
Activity

1 Coins and Tree Diagrams (continued)

 A tree diagram is another way to represent the sample space of compound events.  
This tree diagram represents !ipping 3 coins.

a  Explain why the probability Player 
1 wins is    2 — 8   . Use the tree diagram to 
explain your thinking.

    

b   Discuss: How does this 
compare to your conclusion  
in Screens 4–5? Do you still think 
the game is fair?

 Use the tree diagram to help answer:

a  What is the probability of exactly 1 coin  
landing tails up?

b  What is the probability of at least 1 coin  
landing tails up?
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Activity

# Name:                             Date:        Period:        

Activity

1

 The game from the Warm-Up was played 100 times.  
Here are the results. 

 Discuss: Why is this a fair game?

 Here’s a twist: there are 3 coins to !ip.

Like before, Player 1 wins if the coins land all heads  
up or all tails up.

Otherwise, Player 2 wins. 

Do you think the game is fair? Why or why not?  
Play the game and record your results in the  
scoreboard if it helps with your thinking.

 Andrea is playing as Player 1 and wants to know her probability of winning.

a  Create an organized list and circle the outcomes that represent Andrea winning.

b  What is the probability that Player 1 wins (all heads or all tails)?

3

Games Won
by Player 1

Games Won
by Player 2

53
47

4

Player 1 Player 2

5

Coins and Tree Diagrams
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Activity

# Name:                             Date:        Period:        

Spinners and Tables

Activity

2

 Here is a new game involving these two spinners.  
Player 1 wins if the numbers are the same  
or one apart. Otherwise, Player 2 wins.

a  Use the Activity 2 Sheet to play a few rounds of the  
game with a partner. Record the results in the table.

Player 1 Player 2

b  Make a tree diagram to represent the sample space.

Here is a table representing the game.  
Each space in the table represents  
a possible outcome. Compare this table  
to the tree diagram you made.

How are they alike?

How are they di!erent?

8

2

3

1

4

2

3
4

1

5

9
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1
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1, 1 1, 2 1, 3 1, 4 1, 5

2, 1 2, 2 2, 3 2, 4 2, 5

3, 1 3, 2 3, 3 3, 4 3, 5

4, 1 4, 2 4, 3 4, 4 4, 5
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2 3 4 5
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Unit Rates in the WorldCC2

Solve real world problems using equations and inequalities, and recognize the unit rate within representations.  
 7.RP.1, 7.RP.2, 7.RP.3, 7.EE.1, 7.EE.2, 7.EE.3, 7.EE.4

Developing the Big Idea
Students develop this Big Idea across multiple units. In Unit 1, they explore scale factors and scale 
within the context of proportional relationships, connecting the idea of scale to a unit rate. In Unit 2, 
students analyze tables of equivalent ratios and use a variety of strategies, such as calculating unit 
rates, to determine whether ratios are equivalent. They recognize the constant of proportionality of 
a proportional relationship as a unit rate by understanding that when the value of one quantity in a 
proportional relationship is 1, the other quantity is the constant of proportionality (unit rate). They 
identify the unit rate in tables, graphs, and equations that represent proportional relationships. Then 
in Unit 3, students recognize the proportional relationship between the circumference of a circle 
and its diameter, noting that π is the unit rate. In Unit 4, they use percentages as unit rates to solve 
problems involving percent increase and decrease and recognize the unit rate in tape diagrams, 
double number line diagrams, equations, and tables. They move on to use proportional relationships 
involving percentages to solve multistep percent problems involving sales tax and tip, analyze wage 
systems, and percent error. In Unit 5, they solve real-world problems involving distance, rate, and 
time. In Unit 6, students connect moves on the hanger diagrams to solving equations to illustrate 
the idea of balance. They use equations and inequalities to solve a variety of real-world problems 
and make sense of their solutions within context. In Unit 8, they use data from repeated experiments 
and proportional reasoning to make predictions. They then estimate information about a population 
using proportional reasoning and unit rates.

Connecting to Other Big Ideas

 Populations and SamplesCC1
 Unit 8 (Lesson 12)

 Probability ModelsCC1
 
Unit 8 (Lesson 3)

 Proportional RelationshipsCC2  Unit 1 (Lessons 6, 7),  
 Unit 2 (Lessons 1–13), Unit 3 (Lesson 3),  
Unit 4 (Lessons 2, 3, 5, 7, 9–12),  
Unit 5 (Lessons 7, 8), Unit 8 (Lessons 3, 12)

 Graphing RelationshipsCC2  Unit 2 (Lessons 1–13)

 Scale DrawingsCC4
 Unit 1 (Lessons 6–9, 11),  

Unit 4 (Lesson 11)

 Shapes in the WorldCC4
 Unit 1 (Lessons 7–9),  

Unit 3 (Lesson 3)

Connecting to Number Sense
 Number Line UnderstandingNS

  
Unit 5 (Lessons 7, 8)

 Ratios, Percents, and Proportional RelationshipsNS
  

 Unit 2 (Lessons 4–7), Unit 4 (Lessons 2, 3, 5, 7, 
9, 10, 12)

 Generalized Numbers Leading to AlgebraNS
  

Unit 5 (Lesson 12), Unit 6 (Lessons 1, 2, 4, 12)

Graphing RelationshipsCC2

Solve problems involving proportional relationships that can lead to graphing using geometry software and making sense of 
solutions.  7.EE.4, 7.RP.1, 7.RP.2, 7.RP.3

Developing the Big Idea
Students develop this Big Idea across multiple units. In Unit 2, they use graphs that represent 
proportional relationships to predict and interpret points on the graph, including the constant of 
proportionality. They move on to use graphs to model real-world situations involving proportional 
relationships. In Unit 3, students use graphs to study the proportional relationship between the side 
length or diagonal of a square and its perimeter.

Connecting to Other Big Ideas

 Proportional RelationshipsCC2   
Unit 2 (Lessons 1–13), Unit 3 (Lesson 1)

 Unit Rates in the WorldCC2  Unit 2 (Lessons 8–13)

Spotlight on . . .
In Unit 3, Lesson 1, Activity 1, students connect the Big Ideas  
Graphing Relationships, Proportional Relationships and Scale  
Drawings. They analyze squares made from toothpicks to explore  
how changing the size of the square changes the number of toothpicks  
used. The graph relationships of side length compared to either the  
number of perimeter toothpicks used or the number of interior  
toothpicks used, and determine which relationship is proportional.

Name:                             Date:        Period:        

Activity

1 Proportional or Not? (continued)

 Here are two graphs based on the toothpick squares from the previous problem.

Side Length vs. Perimeter
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Use the graphs to decide which relationships are proportional. Circle one.

A.  Side length of a  
square vs. perimeter

B.  Side length of a square vs. 
number of interior toothpicks

C. Both D. Neither

Explain your thinking.

 a  For any relationship you said was proportional, what is its constant of proportionality?

b  What does the constant of proportionality mean in this context?

4

5

You’re invited to explore more.

 Use the You’re Invited to Explore More Sheet to further explore these toothpick relationships.6
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Name:                             Date:        Period:        

Activity

1 Proportional or Not?

 To determine the number of toothpicks needed to build this 
!gure, we count the blue perimeter toothpicks and  
the orange interior toothpicks.

Write the number of each type of toothpick.

Perimeter  
(blue toothpicks)

Interior  
(orange toothpicks)

 Let’s explore how changing the size of the square changes the number of toothpicks. 

a  Take a look at this square and its scaled copies.

b   Discuss: Why is each new square a scaled copy of the original?

c  Write the number of each type of toothpick needed to build each square.

Side Length 
(toothpicks)

Perimeter  
(blue toothpicks)

Interior  
(orange toothpicks)

1

2

3

4

2

3
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Name:                             Date:        Period:        

Gas Mileage

Activity

2

 Kaya’s truck travels 100 miles using  
8 gallons of gas.

What is the gas mileage for her truck?

 Kaya wants to buy a new vehicle that gets 
better gas mileage than her truck.

Which vehicle should she pick?  
Circle one.

Vehicle A  Vehicle B   Either Vehicle 
A or Vehicle B

Explain your thinking.

5

6
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Name:                             Date:        Period:        

Activity

1 On the Road

 Here are several points representing the 
maximum distance the car can go using 
di!erent amounts of gas.

What would the graph look like if it included 
every possible point for this car?

 The car can travel 240 miles with a full 12-gallon 
tank of gas. Which line represents this 
relationship?

 A car’s gas mileage is the maximum distance it 
can go using 1 gallon of gas  
(measured in miles per gallon).

Based on the graph, what is this car’s gas 
mileage? 

 miles per gallon

Explain your thinking.

2

3
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Spotlight on . . .
In Unit 2, Lesson 9, Activities 1 and 2,  
students connect the Big Ideas Unit Rates in the  
World, Proportional Relationships, and Graphing  
Relationships. Through the real-world context of gas  
mileage, they represent proportional relationships  
using graphs and identify the unit rate as the  
constant of proportionality.
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Name:                             Date:        Period:        

Activity

1 Creating Cross Sections (continued)

Amir claims he can cut a rectangular cross section 
of !gure A.

Peter claims he can cut a rectangular cross section 
of !gure B.

Whose claim is correct? Circle one.

Amir   Peter   Both   Neither

Show or explain your thinking.

4

A B

Here is a new prism.

Cut 1 Cut 2 Cut 3

What is the greatest number of sides a cross section could have?

A. 4 B. 5 C. 6 D. More than 6

Explain your thinking.

5
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Name:                             Date:        Period:        

Activity

2 Prisms and Pyramids

 Here is a pyramid and a prism. They have identical 
hexagon bases. 

If you cut the solids parallel to their bases, how would  
the cross sections be alike?

6

You’re invited to explore more.

Match each solid with exactly one possible cross section.

Solid

a. 

b. 

c. 

d. 

Cross Section

 

 

 

 

8

Pyramid Prism

How would they be di!erent?

Imagine cutting each solid with a vertical cut. 

What might the cross section of the pyramid look like?

What might the cross section of the prism look like?

7 Pyramid Prism

Grade 7 Unit 7 Lesson 9 Activity 2
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Name:                             Date:        Period:        

Activity

1 Creating Cross Sections

Di!erent cuts create di!erent cross sections.

Cut 1 Cut 2 Cut 3

Select all of the cross sections you think you can make from a cube.

 □ A.  □ B.  □ C. 

 □ D.  □ E.  □ F. 

Here is a triangular pyramid.

Cut 1 Cut 2 Cut 3

Select all of the shapes you think you can make. 

 □ A. Equilateral triangle

 □ D. Trapezoid

 □ B. Isosceles triangle

 □ E. Hexagon

 □ C. Rectangle

2

3
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2-D and 3-D ConnectionsCC3

Draw and construct shapes, slice 3-D $gures to see the 2-D shapes. Compare and classify the $gures and shapes using area, 
surface area, volume, and geometric classi$cations for triangles, polygons, and angles. Make sure to measure with fractions 
and decimals, using technology for calculations. This Big Idea is also categorized under CC4: Discovering Shape and Space.  

 7.G.1, 7.G.2, 7.G.3, 7.NS.1, 7.NS.2, 7.NS.3

Developing the Big Idea
Students develop this Big Idea across multiple units. In Unit 3, they explore circles of various sizes, 
de$ning and connecting the measures (radius and diameter) that determine the size of a circle. In 
Unit 7, students study the impact of given angle measures and segment measures as they create 
triangles given three measures of side lengths of angles. They move on to make connections 
between 2-D cross sections that can be created from 3-D $gures. They use the area of 2-D $gures to 
calculate the surface area and volume of 3-D $gures, calculate the surface area of 3-D models that 
represent actual structures, and calculate the surface area of the actual structures using a given 
scale.

Connecting to Other Big Ideas

 Proportional RelationshipsCC2  Unit 3 (Lesson 2)

 Angle RelationshipsCC3
 Unit 7 (Lessons 7, 8)

 Scale DrawingsCC4
 Unit 7 (Lesson 12)

 Shapes in the WorldCC4
 Unit 3 (Lessons 6, 10),  

Unit 7 (Lessons 11–13)

Spotlight on . . .
In Unit 7, Lesson 9, Activities 1 and 2, students work  
toward the Big Idea 2-D and 3-D Connections. They explore  
three-dimensional shapes, slicing them in various ways  
to view, compare, and classify their two-dimensional  
cross sections.

Angle RelationshipsCC3

Explore relationships between di#erent angles, including complementary, supplementary, vertical, and adjacent, recognizing 
the relationships as the measures change. For example, angles A and B are complementary. As the measure of angle A 
increases, the measure of angle B decreases. This Big Idea is also categorized under CC4: Discovering Shape and Space.  

 7.G.5, 7.G.6, 7.NS.1, 7.NS.2, 7.NS.3

Developing the Big Idea
Students develop this Big Idea throughout Unit 7. They analyze pinwheels created by copying one 
part over and over again around a vertex to explore angle relationships. They further explore angle 
relationships, including complementary, supplementary, vertical, and adjacent angles, and write and 
solve equations to determine missing angle measures. Students study the impact on angle measures 
as they create triangles given three measures of side lengths of angles.

Connecting to Other Big Ideas

 2-D and 3-D ConnectionsCC3
 Unit 7 (Lessons 7, 8)

 Shapes in the WorldCC4
 Unit 7 (Lesson 1)

Connecting to Number Sense
 Generalized Numbers Leading to AlgebraNS

  
Unit 7 (Lessons 2–4)

Spotlight on . . .
In Unit 7, Lesson 2, Activities 1 and 2, students work 
toward the Big Idea Angle Relationships. Through 
creating designs made from two-dimensional shapes, 
they explore complementary and supplementary angle 
relationships and express those relationships using 
equations.

Name:                             Date:        Period:        

Activity

1 Mystery Measures

 You and your partner will use a set of shapes or the digital screen for this activity. 

Each shape has at least one unknown angle measure.

a   Determine as many angle measures as you can by creating designs with your shapes. 
Label each shape with its angle measure.

Workspace: 

b  Choose two angles. Explain how you determined their measures.

2
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Name:                             Date:        Period:        

Activity

2 Relationships and Equations

 The terms complementary and supplementary describe special pairs of angles. 

Complementary Angles

A C
D

B

45°
45°

Supplementary Angles
F

H I
J

E
G30°

150°

Describe what you think these terms mean.

Complementary angles . . .

Supplementary angles . . .

 Here is a new design.

a   Shade in a pair of complementary angles.    b   Shade in a pair of supplementary angles.

3

4

Grade 7 Unit 7 Lesson 2 Activity 2
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Scale DrawingsCC4

Solve problems involving scale drawings and construct geometric $gures using unit rates to accurately represent real world 
$gures. (Use technology for drawing). This Big Idea is also categorized under CC2: Exploring Changing Quantities.  

 7.G.1, 7.EE.2, 7.EE.3, 7.EE.4, 7.NS.2, 7.NS.3, 7.RP.1, 7.RP.2, 7.RP.3

Developing the Big Idea
Students develop this Big Idea across multiple units. In Unit 1, they explore scaled copies and 
describe their characteristics, recognizing that a scale factor is used to create scaled copies. They 
move on to explore how di#erent scale factors a#ect the area of scaled copies, noticing that the 
area is not scaled by the same scale factor as the side lengths. Students connect scale as a unit 
rate and determine actual and scaled distances from real-world scale drawings. They wrap up 
Unit 1 by choosing appropriate scales to create scale drawings of di#erent sizes. Then in Unit 3, 
students study the proportional relationship between the side length or diagonal of a square and 
its perimeter, noticing the resized $gures are scaled copies. In Unit 4, they use tools, such as 
tables, constants of proportionality, and scale factors to determine unknown values in proportional 
relationships. In Unit 7, students calculate the surface area of 3-D models that represent actual 
structures and calculate the surface area of the actual structures using a given scale.

Connecting to Other Big Ideas

 Proportional RelationshipsCC2  Unit 1 (Lessons 1–4,  
6, 7), Unit 3 (Lesson 1), Unit 4 (Lesson 7)

 Unit Rates in the WorldCC2  Unit 1 (Lessons 6–9, 11),  
Unit 4 (Lesson 7)

 Graphing RelationshipCC2  Unit 3 (Lesson 1)

 2-D and 3-D ConnectionsCC3
 Unit 3 (Lessons 6, 10),  

Unit 7 (Lessons 11–13)

 Shapes in the WorldCC4
 Unit 1 (Lessons 7–10),  

Unit 4 (Lesson 12)
Spotlight on . . .
In Unit 1, Lesson 6, Activities 1 and 2, students  
connect the Big Ideas Scale Drawings, Proportional  
Relationships, and Unit Rates in the World. They  
explore scale drawings and use scale to estimate  
actual lengths and heights of the objects they represent.

Shapes in the WorldCC4

Solve real life problems involving triangles, quadrilaterals, polygons, cubes, right prisms, and circles using angle measures, 
area, surface area, and volume. This Big Idea is also categorized under CC2: Exploring Changing Quantities. 

 7.G.1, 7.G.2, 7.G.3, 7.G.4, 7.G.5, 7.G.6, 7.NS.1, 7.NS.2, 7.NS.3

Developing the Big Idea
Students develop this Big Idea across multiple units. In Unit 1, they apply their understanding of 
scale and scale factors to solve real-world problems involving shapes in the world using actual 
and scaled distances from scale drawings. Then in Unit 3, students use real-life circular objects to 
recognize the circumference of a circle is proportional to its diameter and solve real-world problems 
by calculating the perimeter of complex shapes made up of squares and fractions of circles. In 
Unit 7, students use the area of 2-D $gures to calculate the surface area and volume of 3-D $gures, 
calculate the surface area of 3-D models that represent actual structures, and calculate the surface 
area of the actual structures using a given scale. 

Connecting to Other Big Ideas

 Proportional RelationshipsCC2  Unit 1 (Lesson 7),  
Unit 3 (Lessons 3, 4)

 Unit Rates in the WorldCC2  Unit 1 (Lessons 7–9),  
Unit 3 (Lesson 3)

 2-D and 3-D ConnectionsCC3
 Unit 7 (Lessons 11–13)

 Scale DrawingsCC4
 Unit 1 (Lessons 7–10),  

Unit 7 (Lesson 12)
Spotlight on . . .
In Unit 7, Lesson 13, Activities 1–3, 
students connect the Big Ideas Shapes 
in the World and Popcorn Possibilities. 
They apply their understanding of area, 
surface area, and volume to solve real-
world problems involving the fabric used 
to create a tent and di#erent shapes of 
popcorn containers - determining which 
shape holds more popcorn and which 
shape uses more material to construct.

Name: !!!!!!!!!!!!!!!!!!!!!!!!!!! Date: !!!!!! Period: !!!!!!!

Activity

2 Which Uses More Paper?

 An extra piece of paper has been added to the bottom 
of each container (so it can actually hold popcorn).

Which container do you think uses more paper? 
Circle one.

Container A   Container B    
They use the 
same amount

Explain your thinking.

 Determine the amount of paper each container uses (including the bottom). 
Show your thinking.

8.5 in.

Container A

11 in.

Container B

5 A B

6
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Name: !!!!!!!!!!!!!!!!!!!!!!!!!!! Date: !!!!!! Period: !!!!!!!

Activity

1 Which Holds More?

 Let’s watch two 8.5-by-11 inch sheets of paper fold into containers.

A B                 A B

a  Which container do you think will hold more popcorn? Circle one.

Container A      Container B      They will hold the same amount

b  What information would help you know for sure?

 Determine the amount of popcorn each 
container can hold. Show your thinking.

Width 
(in.)

Height 
(in.)

Popcorn 
(cu. in.)

A 11 8.5

B 8.5 11

 Here is a to-go container for popcorn. Its rectangular 
part has the same dimensions as Container A.

Calculate the approximate amount of popcorn this 
container can hold. Show your thinking.

2

3 A B

8.5 in.11 in.

8.5 in.
11 in.

4

8.5 in.

2.75 in. 2.75 in.

3 in.

POP

CORN
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Name: !!!!!!!!!!!!!!!!!!!!!!!!!!! Date: !!!!!! Period: !!!!!!!

Activity

3 More Popcorn Containers

 Here is a new container.

a  How many cubic inches of popcorn can it hold?

b  How many square inches of paper does it use?

a   Draw a di! erent container that can hold 120 cubic inches of popcorn.

b  Calculate the amount of paper your container uses.

7

8

You’re invited to explore more.

a   Draw a new container that can hold approximately 
120 cubic inches of popcorn using as little paper as 
possible. Label your container’s dimensions.

b   Calculate the amount of paper your container uses.

9

6

5
4
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Name: !!!!!!!!!!!!!!!!!!!!!!!!!!! Date: !!!!!! Period: !!!!!!!

Activity

1 Scale Factor

Grade 7 Unit 1 Lesson 6 Activity 1
52

Estimate the dog’s actual height. Remember that each grid line is 
1 centimeter.

Estimate the actual heights of the 
poppy seed and the Burj Khalifa 
(the world’s tallest building). 
Remember that each grid line 
is 1 centimeter.

Using your estimate, how tall is the Burj Khalifa in meters? Remember that 1 meter is 
equal to 100 centimeters.

3

4

5

Real object is 10 times
as large as drawing.

Dog

Real object is 
0.016 times
as large as

drawing.

Poppy Seed

Real object is
14000 times
as large as

drawing.

The Burj Khalifa

Object Actual Height 
(cm)

Poppy seed

The Burj Khalifa

Name: !!!!!!!!!!!!!!!!!!!!!!!!!!! Date: !!!!!! Period: !!!!!!!

Activity

2 Scale

So far, the drawings in this lesson have 
used scale factor. Here is a new drawing 
that uses scale. The scale is 1 unit to 
200 meters.

How can you tell from this new drawing 
that the Burj Khalifa is more than 
800 meters tall?

The Activity 2 Sheet contains scale 
drawings of all the objects in the table.

Estimate the actual height of each object.

6

7

200 m
The Burj Khalifa

Object Actual Height

Amoeba

Poppy seed

Ladybug

Caterpillar 4 cm

Dog

Person

5-story building

World’s tallest tree

The Burj Khalifa 828 m

You’re invited to explore more.

Use the You’re Invited to Explore More Sheet to create your own scale drawing.8

Grade 7 Unit 1 Lesson 6 Activity 2
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