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Course Overview

Welcome to Mathematics 7!

In this course you will continue your exploration of mathematics. You’ll have a 
chance to practise and review the math skills you already have as you learn new 
concepts and skills. This course will focus on math in the world around you and help 
you to increase your ability to think mathematically.

Organization of the Course

The Mathematics 7 course is made up of seven modules. These modules are:

Module 1: Numbers and Operations

Module 2: Fractions, Decimals, and Percents

Module 3: Lines and Shapes

Module 4: Cartesian Plane

Module 5: Patterns

Module 6: Equations

Module 7: Statistics and Probability

Organization of the Modules

Each module has either two or three sections. The sections have the  
following features:

 Pretest   This is for students who feel they already know the 
     concepts in the section. It is divided by lesson, so you can 
     get an idea of where you need to focus your attention 
     within the section. 

 Section Challenge This is a real-world application of the concepts and skills 
     to be learned in the section. You may want to try the 
     problem at the beginning of the section if you’re feeling 
     confident. If you’re not sure how to solve the problem 
     right away, don’t worry—you’ll learn all the skills you 
     need as you complete the lessons. We’ll return to the 
     problem at the end of the section.
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Each section is divided into lessons. Each lesson is made up of the following parts:

 Student Inquiry   Inquiry questions are based on the concepts in 
      each lesson. This activity will help you organize 
      information and reflect on your learning.

 Warm-up    This is a brief drill or review to get ready for 
      the lesson.

 Explore    This is the main teaching part of the lesson. 
      Here you will explore new concepts and learn 
      new skills.

 Practice    These are activities for you to complete to solidify 
      your new skills. Mark these activities using the 
      answer key at the end of the module.

At the end of each module you will find:

 Resources    Templates to pull out, cut, colour, or fold in order 
      to complete specific activities. You will be directed 
      to these as needed.

 Glossary    This is a list of key terms and their definitions for 
      the module.

 Answer Key   This contains all of the solutions to the Pretests, 
      Warm-ups and Practice activities.
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Thinking Space

The column on the right hand side of the lesson pages is called the Thinking Space. 
Use this space to interact with the text using the strategies that are outlined in 
Module 1. Special icons in the Thinking Space will cue you to use specific strategies 
(see the table below). Remember, you don’t have to wait for the cues—you can use 
this space whenever you want!

  Just Think It: Write down questions you 
  Questions have or things you want to 
   come back to.

  Just Think It: Write down general 
  Comments comments about patterns or 
   things you notice.

  Just Think It: Record your thoughts and 
  Responses ideas or respond to a 
   question in the text.

  Sketch It Out Draw a picture to help you 
   understand the concept or 
   problem.

  Word Attack Identify important words or 
   words that you don’t 
   understand.

  Making Connections Connect what you are 
   learning to things you 
   already know.

!

?
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More About the Pretest

There is a pretest at the beginning of each section. This pretest has questions for 
each lesson in the sections. Complete this pretest if you think that you already have 
a strong grasp of the topics and concepts covered in the section. Mark your answers 
using the key found at the end of the module.

If you get all the answers correct (100%), you may decide that you can omit the 
lesson activities.

If you get all the answers correct for one or more lessons but not for the whole 
pretest, you can decide whether you can omit the activities for those lessons. 

Materials and Resources

There is no textbook required for this course. All of the necessary materials and 
exercises are found in the modules. 

In some cases you will be referred to templates to pull out, cut, colour, or fold. 
These templates will always be found near the end of the module, just in front of the 
answer key.

You will need a calculator for some of the activities and a geometry set for Module 3 
and Module 7.

If you have Internet access, you might want to do some exploring online. The 
Math 7 Course Website will be a good starting point. Go to:

http://www.openschool.bc.ca/courses/math/math7/mod4.html 

and find the lesson that you’re working on. You’ll find relevant links to websites 
with games, activities, and extra practice. Note: access to the course website is not 
required to complete the course.
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Icons

In addition to the thinking space icons, you will see a few icons used on the left-
hand side of the page. These icons are used to signal a change in activity or to bring 
your attention to important instructions. 

  Explore Online

  Warm-up

  Explore

  Practice

  Answer Key

  Use a Calculator
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Module 7 Overview

Everyday in the newspaper and on television, we are bombarded with statistics. 

“Today’s weather forecast states an 85% chance of rain. Don’t forget 
your umbrella today!”

“Forever White’s lab-developed ingredients are 52% more powerful 
and 35% more effective than other teeth-whitening products.”

“With Super-Gro plant fertilizer, the average houseplant grows three 
times faster than normal!”

It’s important for us to understand where these numbers come from and to be able 
to discriminate between reliable and unreliable data. After all, you need to make 
decisions every day about what products you buy, where you get your news from 
and whether you should bring your umbrella of put on suncreen.

This module will help you make sense of some of the statistics you see every day. 
We’ll start off by learning all about reading, interpreting and creating circle graphs. 
In the second section we’ll look at some sets of data and explore the ways that we 
can describe the sets of numbers. We’ll finish off the module with an exploration of 
probability.

Section Overviews

Section 7.1: Circle Graphs

Data—we collect it, interpret it, and summarize the results. You’ve probably seen 
data presented in several ways. For example, you may have made bar graphs, or 
t-tables in other math lessons, in other courses, or even just to help you organize 
information in your day. 

In this section you will learn another way to organize data. This section is about 
circle graphs: how to read, understand, analyze, and create them.

Section 7.2: Measures of Central Tendency

If someone gave you a list of numbers and asked you to describe the set, how would 
you answer? What kinds of things would you need to look at in the list in order to 
describe it accurately? Do the numbers fit together in any ways? 

These are some questions that statisticians ask when they analyze data. In order to 
understand numerical data, statisticians look for ways to measure the trends in data 
sets. In this section we will look at statistics—how to read them, understand them, 
and choose the best measure to represent them. 
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Section 7.3: Probability

What are the chances that you’ll run into your best friend at the park? What about 
running into your favourite celebrity? Are you more likely, or less likely to run into 
your favourite celebrity than your best friend? How do you know?

In this section we’ll explore probability. You’ll figure out the likelihood of certain 
events happening and express the probabilities using ratios, fractions and percents. 
Along the way you’ll get to conduct experiments by rolling dice, flipping coins, 
picking coloured tokens and even digging through your dresser drawer!
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Section 7.1: 
Circle Graphs

Contents at a Glance

 Pretest 13

 Section Challenge 15

 Lesson A: Circle Graphs 17

 Lesson B: Understanding Circle Graphs 31

 Lesson C: Making Circle Graphs 45

 Section Summary 67

Learning Outcomes

By the end of this section, you will be better able to:

• identify characteristics of circle graphs. 

• read and interpret circle graphs. 

• create your own circle graphs. 

• solve problems that involve interpreting and creating circle graphs.

1
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Pretest

7.1

© Open School BC MATH 7 eText 
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Pretest 7.1

Complete this pretest if you think that you already have a strong grasp of the 
topics and concepts covered in this section. Mark your answers using the key 
found at the end of the module.

If you get all the answers correct (100%), you may decide that you can omit the 
lesson activities.

If you get all the answers correct for one or more lessons but not for the whole 
pretest, you can decide whether you can omit the activities for those lessons.

Lesson 7.1A

Use the following graph to answer the pre-test questions for Lesson 7.1A and B.

A company surveyed 5000 teachers about how they get to school. The data 
collected are shown in the following circle graph.

7%

74%

11%

7%
1%

How Teachers Get to School

walk or bike
other car pool

drive

public transit

1. a. What percentage of teachers walk or ride a bicycle to work?

b. What percentage of teachers use a vehicle to get to work?

c. What is the title of this graph?
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Lesson 7.1B

1. a. How many of teachers use public transit to get to school?

b. How many teachers car pool?

Lesson 7.1C

1. A container of yogurt contains 228 g water, 54 g of carbohydrates, 12 g of
 protein, and 6 g of fat.

a. Display the data in a circle graph.

b. What percentage of the yogurt is fat?

Turn to the Answer Key at the end of the Module and mark your answers. 



15© Open School BC  MATH 7
Module 7, Section 1

Challenge

7.1
Section Challenge

Changing Families

Being able to read a variety of graph types can help you in many areas. You 
may have seen circle graphs in some of your other classes in school or in the 
newspaper or on TV. Reading and creating circle graphs are useful skills to have!

You may have seen statistics from the Canadian Census of Population. The 
census is a survey that asks people all over Canada a variety of questions about 
their age, sex, marital status, education, employment, income, language, and 
many other things. The census is conducted every fi ve years. Not only does the 
census provide a large collection of facts about people in Canada, but it also 
provides a way to track trends over time. 

Below are two circle graphs that describe some of the different family structures 
in Canada. The data come from the 1981 census and the 2001 census. 

2%

4%

11%

55%

28%

Common-law with children at home

Common-law without children at home

Lone-parent families

Married with children at home

Married without children at home

Family Structure

6%

8%

16%

41%

29%

In 1981 In 2001

Source: Statistics Canada, 1981 and 2001 Census of Population
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1. Use the two graphs above to answer the following questions.

a. For each year, list the fi ve types of families in order from most common to 
least common. Are your two lists the same or different?

b. There were move lone-parent families in 2001 than in 1981. What other 
differences do you notice between the two graphs?

c. Another census was done in 2006. Based on the differences and 
similarities you noted between the 1981 and 2001 data, what predictions 
can you make about the 2006 data on family structure in Canada? 

2. Below are data from the 2006 census that describe some of the different 
family structures in Canada. Complete the table and then create a circle 
graph based on the data in the table.

Family Structure Number of Families 
in 2006

Percentage of 
Families in 2006

Common-law with 
children at home 618 150

Common-law without 
children at home 758 715

Lone-parent families 1 414 060
Married with children 
at home 3 443 775

Married without children 
at home 2 662 135

Total 8 896 840

3. Looking at the circle graph you created, how accurate were your predictions 
(in question 1c)? Explain your answer.

If you’re not sure how to solve the questions now, don’t worry. You’ll learn all 
the skills you need to solve the problem as your work through this section. Give 
them a try now or wait until the end of the section—it’s up to you!
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Challenge

7.1
Lesson

7.1A
Lesson 7.1A: Circle Graphs

Student Inquiry

This activity will help you get ready for, learn, and review the information in the 
upcoming lesson.

When you turn this page over, you will fi nd a chart containing the inquiry 
outcomes for this lesson. You may be able to answer some of these questions 
already! Start by writing down your thoughts before the lesson.

When you fi nish the lesson, answer each question and give an example. 



18 MATH 7  © Open School BC
Module 7, Section 1

St
ud

en
t 

In
q

ui
rie

s
BE

FO
RE

 T
H

E 
LE

SS
O

N
A

FT
ER

 T
H

E 
LE

SS
O

N
W

ha
t 

I a
lre

ad
y 

kn
ow

 a
bo

ut
 t

hi
s 

q
ue

st
io

n:
W

ha
t 

I t
ho

ug
ht

 a
t 

th
e 

en
d:

 M
y 

fi n
al

 
an

sw
er

, a
nd

 e
xa

m
p

le
s:

W
ha

t 
ar

e 
so

m
e 

ch
ar

ac
te

ris
tic

s 
of

 a
 

ci
rc

le
 g

ra
p

h?
an

sw
er

ex
am

p
le

W
hy

 w
ou

ld
 s

om
eo

ne
 c

ho
os

e 
to

 u
se

 
a 

ci
rc

le
 g

ra
p

h 
to

 d
is

p
la

y 
da

ta
?

an
sw

er

ex
am

p
le



19© Open School BC  MATH 7
Module 7, Section 1

Thinking Space

Lesson

7.1A
Lesson 7.1A: Circle Graphs

Introduction

By now your brain is fi lled with a wealth of circle knowledge. You may 
remember exploring circles in Module 3. In this module you will get 
an opportunity to apply this information to a very real life concept. 

Circle graphs or pie charts are a useful way to represent data. But as 
you will see through the lesson, there are certain times when circle 
graphs are more effective in communicating data than others. 

Let’s start by reviewing some of the concepts you have already 
covered.

Explore Online

Looking for more practice or just want to play some fun games?
If you have internet access, go to the Math 7 website at:

http://www.openschool.bc.ca/courses/math/math7/mod5.html

Look for Lesson 7.1A: Circle Graphs and check out some of the links!
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Warm-up

What do you already know about circles?  Warm up with the knowledge you 
gathered as you worked through previous modules, grades, or experiences you 
have had in the world.

Circles

If you need some help, or want to add more to really get your brain ready, you 
could go back to some earlier lessons and review.
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Thinking Space

Lesson

7.1A
Explore
Why Do We Use Circle Graphs?

1. Circle Graphs Are Easy to Read and Understand

Circle graphs are a useful and a convenient form of displaying data. 
Depending on the type of data you are communicating, a circle graph 
could be just the method you need. Look at the following circle graph. 
Why would someone choose a circle graph over other types, such as 
bar or line graphs? 

65%
15%

20%

Colours of Hockey Jerseys

White

Black

Grey

White
Black
Grey

 

You probably noticed the difference in sizes of the sectors very quickly. 
Sectors are the pieces of the circle graph that look like slices of pie. 
When you can compare the sectors easily with each other, you can 
quickly determine features of the data that the graph represents. For 
instance, you probably noticed that a larger sector means more players 
wear that colour jersey. The smallest sector represents the least popular 
colour. 

?

!

!
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Thinking Space

Let’s look at two more circle graphs. 

The graph to the right 
shows the types of pets 
that grade 7 students 
have. You can quickly 
see which pet is the 
most common, and 
which pet is the least 
common.

Cat

Dog
25%

Other
17 %

Dog
Other

No Pet

Cat
33%

No pet
25%

Pets in a Grade 7 Classroom

This graph shows the 
types of dogs that 
Grade 7 students have. 
It is more diffi cult to 
read than the graph 
of pet types (above) 
because there are so 
many categories. 

Type of Dogs in a Grade 7 Classroom

7%

11%

4%

15%
Poodle

4%
15%
Labrador

4%

4%
Sheep dog

7%

29%
Mixed Breeds

Irish Terrier

Golden Retriever

Rotweiler

Poodle

Pomeranian

Labrador

Shitzu

Sheep Dog

Chihauhau

Mix Breeds

Golden Retriever

Pomeranian

Chihauhau

Irish Terrier

Rotweiler

Shitzu

Circle graphs are easier to understand when there aren’t too many 
sectors.
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Thinking Space

Lesson

7.1A
A pie chart, another word for a circle graph, is easier to read than a 
list of data. 

Look at the example below of a data list compared with the circle 
graph of the hockey jersey colour. 

Can you see the difference in how it’s displayed? Which one helps you 
understand the information better?

What should the new hockey jersey colour be?

White (W)   Grey (G)   Black (B)

W B G G W B W W W G B W W W W G B B B W G W W W W 
G G G G G G W W W G G G B W W W G B B B B B B W G R

65%
15%

20%

Colours of Hockey Jerseys

White

Black

Grey

White
Black
Grey

 

!
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Thinking Space

2. Circle Graphs are Useful When There Are Large 
Differences in Data Points

The second reason why people would choose a circle graph over 
other kinds of graphs is to display data that has big differences. When 
sectors are close to the same size, it is diffi cult to see the differences. 
But circle graphs are quite effective when the sectors are very different 
in size—we are able to see the differences very easily.  Compare the 
pie chart and the bar graph below. Can you see why the pie chart 
would be useful in this situation? 

Favourite Sports at a Secondary School

hockey
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tennis

cricket

waterpolo

underwater 
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Thinking Space

Lesson

7.1A
Before we go any further, let’s review a few important details. 
Reminding ourselves about concepts we have already learned will help 
us continue working with circle graphs.

What Characteristics Do Circle Graphs Have?

Circle graphs have sectors.

Look at this circle graph. Can you see which sector is the biggest? 
How do you know? What are some clues that tell you? 

What do Elementary Students Eat 
for Breakfast?

36%

26%

14%

12%

5%
7%

Grain Products

Milk Products

Vegetables and
Fruits
Meat and
Alternatives

No Breakfast

Other

Source: Statistics Canada, Census at School, 2006/2007.

(3205 Students Surveyed)

Circle graphs express data by the size of the sectors, but also by 
showing percentages of each sector.

You may have noticed that as the sector increases in size, the 
percentage and the central angle increases. This is an important 
feature to remember when working with circle graphs.
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Thinking Space

Circle graphs have percentages.

Percentages compare a portion to a whole, or 100%. Add up all the 
percentages in the graphs above. What do you notice? 

Did you know that in all circle graphs the percentages add up to 
100%? You have learned a lot about percentages and fractions in 
other lessons. Can you see how what you know about percentages 
and fractions can help you out now? 

Circle graphs have central angles.

Remember when you worked with central angles of circles in previous 
modules? A central angle is an angle formed by two radii of a circle.  

We can also connect this concept to the skate park.

Have you ever seen a skateboarder 
perform a 360 pop-shuvit? In this 
trick, the skateboarder spins the 
board around in a full circle under 
his or her feet. The “360” in the 
name of this trick comes from the 
fact that the board spins 360°—a full 
circle. 

!

!

Do you know 
any other 
skateboarding 
tricks with 
angles in their 
names? How 
about tricks in 
other sports?”
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Thinking Space

Lesson

7.1A
Think about this when you are working with circles—the central angle 
of a circle is always 360°. However the sectors are broken up, all the 
angles will always add up to 360°. 

In a circle graph:

• all of the angles add up to 360°

• all of the percentages add up to 100%

Circle graphs have features similar to other graphs.

Although there are characteristics of circle graphs that are unique, 
there are also parts of circle graphs that are similar to other graphs: 
basic features that we can look at to give us information to help us 
read and understand the data. Circle graphs have:

• a title that tells us what the graph is about

• a legend that helps us connect the labels and sectors

!
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Practice 1

 

How many times were students bullied 
at school in the last month? 
(3205 BC students surveyed)

71%

21%

4% 4%
0

1 to 3

4 to 9

10 or more

Source: Statistics Canada, Census at School, 2006/2007

1.  What is the title of this graph?

2. What are the different categories or sectors represented on the graph?

3. Which sector is the largest category and what does it represent?

4. Add up all the percentages on the circle graph.  What do they add up to?

5. What is 100% of the total that we are measuring?
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Lesson

7.1A
6.  Write the labels for each sector of this graph.

Turn to the Answer Key at the end of the Module and mark your answers.  
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Lesson

7.1B
Lesson 7.1B: Understanding Circle Graphs

Student Inquiry

This activity will help you get ready for, learn, and review the information in the 
upcoming lesson.

When you turn this page over, you will fi nd a chart containing the inquiry 
outcomes for this lesson. You may be able to answer some of these questions 
already! Start by writing down your thoughts before the lesson.

When you fi nish the lesson, answer each question and give an example. 

How do I read 
circle graphs?
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Thinking Space

Lesson

7.1B
Lesson 7.1B: Understanding Circle Graphs

Introduction

This lesson will focus on how to read, understand, and interpret circle 
graphs. By the end of this lesson, you will be able to answer questions 
based on the information presented in this kind of graph. 

As you come across circle graphs in newspapers, websites, television 
shows and other media, this lesson will help you to the understand 
the information being presented to you in a more meaningful way.

Explore Online

Looking for more practice or just want to play some fun games?
If you have internet access, go to the Math 7 website at:

http://www.openschool.bc.ca/courses/math/math7/mod5.html

Look for Lesson 7.1B: Understanding Circle Graphs and check out some 
of the links!
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Warm-up

1.  Convert each decimal to a fraction

 

2.  Write each fraction as a percent.

 

a. b.

c. d.

e.

3
4

9
12

5
8

12
22

34
51

3.  Write each percent as a decimal.

 

a. b.

c. d.

e.

21 56

4 71

1

% %

% %

%

4. Complete each statement with: <, >, or =

 

Turn to the Answer Key at the end of the Module and mark your answers. 
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Thinking Space

Lesson

7.1B
Explore
Reading Circle Graphs

Now that you know all the features of circle graphs, put them together 
to fi gure out how to read a circle graph. As we discussed before, circle 
graphs have sectors, and each sector is labeled with a percentage. 

Here is an example. What conclusions can we come to about this circle 
graph by just looking at it?

Types of Pets of 25 Grade 7 Students

Cat
28%

Dog
40%

Other Pets
12%

No Pet
20%

The graph above shows the percentages of students in a classroom 
that have pets. 

Let’s look at some steps that will help us read circle graphs.

Step 1:  What is the total?

 In the example above, the total of students on the graph is 
25.

Hmmn. I know 
percentages are 
parts of a total. 
Since the circle 
is made up of 
percentages, 
the circle must 
represent a total 
of something.
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Step 2:  Restate the information about the graph using the total and 
the title.

 Example: 

 The title tells us the graph is about pets and Grade 7 
students. We can use this information, as well as the total, to 
make this statement: 

 “This graph is displaying the pets of students in a total class 
of 25.”

Step 3:  Writing data sentences.

 The last step is to write data sentences—short statements 
that describe the data represented by each sector of the 
graph.

Here are some data sentences using the example above:

Students with cats as pets are 28% of 25 students.

Students with dogs are 40% of 25 students.

Students with no pets are 20% of 25 students.

Students with other kinds of pets are 12% of 25 students.

Being able to write these data sentences will help you later when we 
interpret circle graphs. But before we go further, let’s practise reading 
circle graphs.

!
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Practice 1

1.  Look at the circle graph below and then follow the steps to help you read and 
understand the data presented. 

What do Elementary Students Eat 
for Breakfast?

36%

26%

14%

12%

5%
7%

Grain Products

Milk Products

Vegetables and
Fruits
Meat and
Alternatives

No Breakfast

Other

Source: Statistics Canada, Census at School, 2006/2007.

(3205 Students Surveyed)

 Step 1: What is the total?

 Step 2: Restate the information using information from the title.

 Step 3:  Write the data sentences for each sector.
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2.  Look at the circle graph below and then follow the steps to help you read and 
understand the data presented.

Eye Colour of 250 Grade 7 Students

Green
16%

Brown
44%

Blue
29%

Other
11%

 Step 1: What is the total?

 Step 2: Restate the information using information from the title.

 Step 3:  Write the data sentences for each sector.

Turn to the Answer Key at the end of the Module and mark your answers.  
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Explore
Interpreting Circle Graphs

Even though we can now state graph information in our own words 
and create data sentences, there’s still some important information 
that we can’t see on the graph. Look at this data sentence made from 
a graph earlier in the lesson. 

28% of 25 grade 7 students have cats as pets.

Although this sentence tells us the percentage of Grade 7 students 
in this class that have cats as pets, and the number of students in the 
class, it doesn’t tell us how many students actually have cats as pets. 
To fi nd this out, we need to turn the data sentence into an equation or 
number phrase like this:

28% of 25

As you can see we just took out most of the words.

This might look more familiar to you from other lessons. This is a 
percentage question now:

28% of 25 is?

(If you want to review solving problems about percent, review 
Section 3 of Module 2.)

0.28 × 25 = 7

Now we know the answer to our original question, How many 
students in this class have a cat for a pet? Seven students in this class 
have a cat as a pet.

Solve the rest of the data sentences for this circle graph by following 
the steps above. The fi rst one has been done for you.
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Data Sentence Question Equation Solution Statement
28% of 25 Grade 7 
students have cats 
as pets. 

28% of 25 
is?

0.28 × 25 = 7 

7 students 
in the class 
have a cat as 
a pet.

40% of 25 Grade 7 
students have dogs 
as pets.

20% of 25 Grade 7 
students have no 
pets.

12% of 25 Grade 7 
students have other 
kinds of pets.

Compare your answers with the solutions below:

Data Sentence Question Equation Solution Statement
28% of 25 Grade 7 
students have cats as 
pets. 

28% of 25 
is?

0.28 × 25 = 7 

7 students in 
the class have a 
cat as a pet.

40% of 25 Grade 7 
students have dogs as 
pets.

40% of 25 
is?

0.40 × 25 = 10

10 out of 25 
students in the 
class have dogs 
as pets.

20% of 25 Grade 7 
students have no pets. 20% of 25 

is?
0.20 × 25 = 5

5 out of 25 
students in the 
class have no 
pets.

12% of 25 Grade 7 
students have other 
kinds of pets.

12% of 25 
is?

0.12 × 25 = 3

3 out of 25 
students in the 
class have other 
kinds of pets.

Let’s do one more together before you practise. 

!
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Sometimes statistics tell us how our favourite hockey players are 
performing, or show us specifi c preferences among people. Statistics 
can also help us learn about serious issues such as environmental 
patterns, crime rates, and economic trends.  

The graph below is one that we looked at in Lesson A. Now that we 
know how to read it, let’s interpret it together.

How many times were students bullied 
at school in the last month? 
(3205 BC students surveyed)

71%

21%

4% 4%
0

1 to 3

4 to 9

10 or more

Source: Statistics Canada, Census at School, 2006/2007.

Try answering these questions, using the skills you just learned about 
interpreting circle graphs.

1. a. What percentage of students have been bullied 1–3 times in 
the last month?  

 b. Create a data sentence for the number of  students who have 
been bullied 1–3 times in the last month.

2. a. What percentage of students have been bullied 4–9 times in 
the last month?  

 b. Create a data sentence for the number of  students who have 
been bullied 4–9 times in the last month.
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3. a. What percentage of students have been bullied 10 or more times in the 
last month?  

 b. Create a data sentence for the number of students who have been bullied 
10 or more times in the last month.

4. a. What percentage of students have not been bullied in the last month?   

 b. Create a data sentence for the number of  students who have not been 
bullied in the last month.

Compare your answers with the solutions below:

Data Sentence Question Equation Solution Quantity Statement

21% of 150 students 
have been bullied 
1–3 times in the last 
month

21% of 3205 is?

 
21

100
=0.21

0.21 x 3205 = 673.05

Approximately 673 out 
of 3205 students have 
been bullied 1–3 times 
at school in the last 
month.

4% of 150 students 
have been bullied 
4–9 times in the last 
month

4% of 3205 is?

 
4

100
=0.04

0.04 x 3205 = 128.2

Approximately 128 out 
of 3205 students have 
been bullied 4–9 times 
at school in the last 
month.

4% of 150 students 
have been bullied 10 
or more times in the 
last month

4% of 3205 is ?

 
4

100
=0.04

0.04 x 3205 = 128.2

Approximately 128 out 
of 3205 students have 
been bullied 10 or more 
times school in the last 
month.

71% of 150 students 
have not been 
bullied in the last 
month

71% of 3205 is?

 
71

100
=0.71

0.71 x 3205 = 2275.55

Approximately 2276 
out of 3205 students 
have not been bullied 
at school in the last 
month.
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Interpreting the data is more than just reading numbers. Serious issues 
deserve careful examination. After looking closely at this graph, think 
about the following questions to help you refl ect on the data.

• What do you think the graph tells us about bullying in BC schools? 

• Are you surprised by the number of students who are bullied in 
school? 

• Do these statistics refl ect your experiences in school? 

• Could you see how using this data might help to prevent or reduce 
bullying in schools?

Well done. When you are confi dent with your circle-graph-reading 
skills, move on to the practice section in this lesson.
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Practice 2:

1. Ambidextrous means someone 
who is equally capable with 
both their left and right hands. 
578 students across Canada 
were asked about which 
hand they use. The graph 
summarizes the results of the 
survey.  

a. What is the most common 
handedness in grade seven 
students?

b. How many students are ambidextrous?

2. This circle graph shows the 
family size of students in 
schools across Canada.

a. What is the most common 
family size?

b. How many students have 
1–3 people in their household?

Source: Statistics Canada, Census at School, 2006/2007.

c. How many students have 
less than 10 people in their 
household?

Turn to the Answer Key at the end of the Module and mark your answers.  

Are you right-handed, left-handed or 
ambidextrous? 

(578 students surveyed) 

82%

10%

8%

Right-handed
Left-handed
Ambidextrous

Number of people in your household
 (33 620 students surveyed) 

20%

74%

5%

1%

1 to 3
4 to 6
7 to 9
10 or more
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Lesson 7.1C: Making Circle Graphs

Introduction

You can read them, and you can interpret them—the next step is 
learning how to make them. After this lesson, you will be able to 
create and label your own circle graph.  
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Warm-up

Review proportions, percent, and use of a protractor.

1. Find the following percents:

 a. 
 

45
100

 = ______%

b. 
 

25
50

 = ______%

c. 
 

30
75

 = ______%

2. Use a protractor to measure the following angles:

 a. 

  

b. 

 

c. 
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3. Use a protractor to draw the following angles:

 a. 30°

b. 98°

c. 205°

Turn to the Answer Key at the end of the Module and mark your answers. 
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Explore
Making Circle Graphs

The following data table lists organizations that 3205 BC youth would 
choose to donate to if they had $1,000.

If you had $1,000 to give to charity, what type of organiza-
tion would you choose?

Health International 
aid

Arts, 
culture and 

sports

Wildlife/ 
animals

Environmental Other

BC 1006 542 314 651 272 420
Source: Statistics Canada, Census at School, 2006/2007.

Let’s look at the different ways we can create a circle graph using this 
data.

Making a Circle Graph Using a 100% Circle Template

Step 1:  Write each number as a percent of a total.

 

1006
3205

= 0.3138... ≈ 31%

Organization Number of People Percent of total
Health 1006 31%
International 
Aid

542

Arts, Culture, 
Sports

314

Wild life/ 
animals

651

Environmental 272
Other 420

 Fill in the rest if the chart. Compare your solutions to the 
ones below. Add up all of your percentages. What do you 
notice?

What organization 
would you choose 
if you had $1,000 
to give? 

It looks like 
we’re rounding 
to the nearest 
whole number 
percent.
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 The percentages should add up to 100%. This is a great way 

to check your work to see if you have calculated correctly.

Organization Number of People Percent of total
Health 1006 31%
International Aid 542 17%
Arts, Culture, 
Sports

314 10 %

Wild life/ animals 651 20%
Environmental 272 9%
Other 420 13%

Step 2:  Draw the radius.

 This is a 100% circle template. As you can see, it is divided 
evenly all the way around to help you create your sectors, 
and each small mark is 1%. The second step when making a 
circle graph is to draw the radius to any point on the rim you 
choose for your starting point. 

          Draw the radius like this.

•
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Step 3:  Draw the sectors by counting the ticks around. The longer 
dashes represent 5%. This will help us count out percents 
easily. Let’s put the fi rst piece of data on our circle graph.

 Our fi rst piece of data states 
that 31% of student voted 
for health. Starting at 0% 
count out 31% around the 
edge of the template. Use 
the 5% ticks to help you. 
The sector should now look 
like this:

 

 To add the next piece of 
data, International Aid with 
17%, we start counting 
from where the last sector 
fi nished. Our graph now 
looks like this:

 We continue in this manner 
until we have placed all of 
our data on our graph.

 

•

•

•
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Step 4:  Label the circle graph.

 Labelling is important, because it shows the reader what your 
graph is representing. Name each sector and provide the 
percentages like this:

 

Health
31%

Other
13%

Environmental
9%

Wildlife, Animals
20%

Arts, Culture,
Sports
10%

International
17%

•

Charities Students Would Choose 
to Donate To if Given $1000.
(3205 BC Students Surveyed)

 Finally, we write the title on the top.

Legends

Sometimes we include legends to 
communicate the colour or pattern of the 
sectors. To do this, all you need to do is 
create a box with a sample of each colour 
in it, and what it represents. An example of 
a legend that could be used for this circle 
graph is:

Health

Other

Environmental

Wildlife, Animals

Arts, Culture, Sports 

International
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Note: If you have a legend, you don’t need to label the sectors 
directly. The coloured labels in the legend tell you what each of the 
sectors represents. This can be very useful if there are several sectors, 
since putting labels directly on the graph can make the graph look 
cluttered.

Good work so far. When you are ready, move on to the practice. 
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Practice 1

1.  For this activity you’ll need

 • the 100% circle template (located at the back of this module) 
 • a pencil
 • a ruler

1. Use the following data to create a circle graph on the 100% circle template.

 25 656 Canadian elementary students were asked “How many days last week 
did you do an intense physical activity?”

Number of Days Number of Students
0 to 1 5131
2 to 3 8210
4 to 5 6927
6 to 7 5388

Source: Statistics Canada, Census at School, 2006/2007.

 Step 1: Write each number as a percent of a total.

     Total: ___________

Sector Label Number of Students Percent of Total

0 to 1

2 to 3

4 to 5

6 to 7

 Step 2: Draw the radius.

 Step 3: Draw the sectors.

 Step 4: Label the circle graph and add a title and a legend.
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2.  Use the following data to create a circle graph on the 100% circle template.

 7964 Canadian secondary students were asked “How many days last week 
did you do an intense physical activity?”

Number of Days Number of Students
0 to 1 2389
2 to 3 2549
4 to 5 1752
6 to 7 1274

Source: Statistics Canada, Census at School, 2006/2007.

 Step 1: Write each number as a percent of a total.

     Total: ___________

Sector Label Number of Students Percent of Total

0 to 1

2 to 3

4 to 5

6 to 7

 Step 2: Draw the radius.

 Step 3: Draw the sectors.

 Step 4: Label the circle graph and add a title and a legend.

3. Use the two circle graphs you created (in questions 1 and 2) to compare the 
number of days per week that elementary students and secondary students 
exercise. 

 a. Which group of students exercises more frequently?
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 b. What are some possible reasons for your answer in a?

4. Read the survey question carefully. What factors might have contributed to 
how students responded to the survey?

Turn to the Answer Key at the end of the Module and mark your answers.  
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Making a Circle Graph Using Central Angles

You may not always have access to a 100% circle template. Let’s look 
at how we can make a circle graph using our knowledge of central 
angles. You will need a protractor and a compass to complete this part 
of the lesson.

Method of Communication Number of Students
Internet chat or MSN 2843
In person 2604
Telephone (land-line) 1163
Cell phone 661
Text messaging 414
E-mail 159
Other 119

Source: Statistics Canada, Census at School, 2006/2007.

Step 1:  Write each number as a percent.

 Let’s use a table to organize the information. We’ll look at the 
fi rst row of the table as an example.

Total Number of students surveyed: 7964

Method of 
Communication Number of Students Percent of Total

Internet chat or MSN 2843
In person 2604
Telephone (land-line) 1163
Cell phone 661
Text messaging 414
E-mail 159
Other 119
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 Continue to fi ll in the “Percent of Total” column in the above 

table. Check your answers with the table below.

Total Number of students surveyed: 7964

Method of 
Communication

Number of Students Percent of Total

Internet chat or MSN 2843 35.7%
In person 2604 32.7%
Telephone (land-line) 1163 14.6%
Cell phone 661 8.3%
Text messaging 414 5.2%
E-mail 159 2.0%
Other 119 1.5%

Step 2:  Find the central angles for each of the sectors.

 Each row in the table will be a sector in our circle graph. We 
need to know the central angle of each sector in the graph. 
Let’s add a column to our table for “Central Angle.” We’ll use 
the fi rst row as an example.

Total Number of students surveyed: 7964

Method of 
Communication

Number of 
Students

Percent of 
Total

Central 
Angle

Internet chat or MSN 2843 35.7%
In person 2604 32.7%
Telephone (land-line) 1163 14.6%
Cell phone 661 8.3%
Text messaging 414 5.2%
E-mail 159 2.0%
Other 119 1.5%
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 When fi nding the central angle, it is helpful to use words to 
express what we need.

 35.7% of the circle graph is the “Internet chat or MSN” 
sector

 Since we know that all circles have a 360° central angle, we 
can fi nd the angle of the sector.

 35.7% of 360° is:

 We know from earlier that what we have just created is a 
data sentence. All we need to do now is solve for this value, 
and we will have the central angle for this sector:

 35.7% of 360° is

 35.7% x 360° = ?

 0.357 x 360° = 128.5°

 We’ll round our answer to the nearest degree, so our fi nal 
answer is 129°.

Total Number of students surveyed: 7964

Method of 
Communication

Number of 
Students

Percent of 
Total

Central 
Angle

Internet chat or MSN 2843 35.7% 129°
In person 2604 32.7%
Telephone (land-line) 1163 14.6%
Cell phone 661 8.3%
Text messaging 414 5.2%
E-mail 159 2.0%
Other 119 1.5%

 Use this method to fi ll in the “Central Angle” column in the 
above table. Check your answers with the table on the next 
page.

Why do we round 
to the nearest 
degree?

?

360° in a circle 
– just like a 360 
pop-shuvit
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Total Number of students surveyed: 7964

Method of 
Communication

Number of 
Students

Percent of 
Total

Central 
Angle

Internet chat or MSN 2843 35.7% 129°
In person 2604 32.7% 118°
Telephone (land-line) 1163 14.6% 53°
Cell phone 661 8.3% 30°
Text messaging 414 5.2% 19°
E-mail 159 2.0% 7°
Other 119 1.5% 5°

 Add up all your central angles. What do you notice?

 You may notice that sometimes your angles don’t quite add 
up to 360°. This is usually due to rounding errors. Because it’s 
easier to work with whole numbers when drawing angles, we 
have to round. This means the values for the central angles 
aren’t quite as accurate as if we hadn’t rounded. Keeping one 
or two decimal places in the percents can help.

Step 3:  Draw the circle for the graph.

 To draw the circle graph, use 
your compass to draw a circle. 
Remember, draw a point on 
your page and then use that 
point as the centre of the 
circle.

 Draw your baseline radius by 
using a ruler to join a starting 
at the centre and connecting it 
to 0 degrees like we did earlier 
in the lesson. This makes a 
great starting point for the 
next step. 

I remember 
drawing circles in 
module 3!

I noticed that 
we rounded our 
percents to the 
nearest tenth. 
This makes our 
calculations more 
accurate than if 
we rounded to 
the nearest whole 
number percent.
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Step 4:  Draw in your sectors.

 Using your protractor and 
radius, draw your fi rst sector 
by measuring off the correct 
number of degrees, starting 
from the baseline radius. The 
central angle for our fi rst 
sector is 129°. Your circle 
graph should now look like 
this:

 Note: We wrote the angles in here so you can see the steps 
clearly. When you’re creating a circle graph, you don’t need 
to label the angles.

 Create the next sector. It may 
be more comfortable when 
adding your new sectors to 
turn your paper around. Our 
circle graph now looks like 
this:

 Continue like this until you 
have fi lled in all 360° with 
the sectors and their angles. 
Keep turning your paper 
until the whole circle is 
divided into sectors with the 
correct central angles.

 Your graph now looks like 
this:

•118°

•
53° 30°

19° 9°
5°

•
129°
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Step 5:  Label the circle graph.

 Just like before, providing labels and titles for your graph 
is an important part of communicating data to the reader. 
Finish off your graph by labelling all sectors with their 
category name and percentage value, as well as providing 
a title at the top. You may use a legend rather than placing 
labels directly on the sectors.

Now it’s your turn to make your own circle graph using central angles.

Internet chat or MSN

Cell phone

E-mail

In person

Text messaging

Telephone (land line)

Other

Internet chat 
or MSN

35%

Other
2%

Email
2%

Telephone 
(land line)

15%

Cell phone
8%

In person
33%

Text messaging
5%

Which method do you use most often to
communicate with friends

(7964 Canadian secondary students surveyed)
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Practice 2:

1. Rahul sorted and counted his hockey cards and decided to make a circle 
graph of the types of cards that he had.  

Player’s Position
Number of 

Hockey Cards
Percent of 

Total
Decimal 

Value
Central 
Angle

Forward 25

Defence 16

Goal 3

Totals

 a. Complete Rahul’s table.

 b. Draw a circle graph to display the data. (Use the central angle method for 
creating your graph.)
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2. At a local music store, 250 people were surveyed about their favourite 

Canadian artist. The table below shows the results. Complete the table, and 
then construct a circle graph by hand to display the data. 

Canadian Music 
Artist

Number of 
People 

Percentage
Measurement of 

Central Angle

Anne Murray 31

Bryan Adams 52

Alanis Morissette 45

Céline Dion 90

Gordon Lightfoot 32

Total
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3. BC students were asked how they usually travel to school. The following table 
shows the results of the survey. Complete the table, and then construct a 
circle graph by hand to display the data. 

Mode of 
Transportation

Number of 
Students

Percent of 
Total

Central Angle

Bus 452

Walk 1247

Car 1298

Bicycle 125

Other* 83

Totals 3205

  *indicates the following categories: skateboard, subway/metro, moped, 
inline skate, train and motorcycle

Source: Statistics Canada, Census at School, 2006/2007.
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4. The circle graph below shows the data from a similar survey conducted in 

Quebec.

 

How do you usually travel to school? 
(3537 Quebec students surveyed)

Bus

Walk

Car

Bicycle

Other*

59%

15%

3%
6%

17%

*indicates the following categories: skateboard, subway/metro, 
moped, inline skate, train and motorcycle

Source: Statistics Canada, Census at School, 2006/2007.

 Compare this graph with the one you made for the BC survey. 

 a. What percentage of students walk to school in BC?

 b. What percentage of students walk to school in Quebec?

 c. What are some possible reasons for this difference?

Turn to the Answer Key at the end of the Module and mark your answers.  



66 MATH 7  © Open School BC
Module 7, Section 1



67© Open School BC  MATH 7
Module 7, Section 1

Summary

7.1
Section Summary

In this section you learned all about circle graphs. Circle graphs (also known as pie 
charts) are a convenient way of displaying data visually. This type of graph is, very 
simply, a circle divided into wedge-shaped pieces. These pieces are called sectors. 
Each sector represents a particular category of the data you want to display. The size 
of each sector is proportional to the amount it represents.

To draw a circle graph, you can either use a 100% circle template or you can start 
from scratch. 

The 100% circle template has markings on it that represent 1%. If you have a 
template, you only need to fi nd the percentages for each category. Then, simply 
count out the number of markings on the template to match the percentage of each 
category and draw lines in to make your sectors. Give your circle graph a title, and 
label each sector. You may choose to colour code the sectors and include a legend.

If you don’t have a template, you can draw a circle graph using a compass and a 
protractor. A summary of the steps is given below.

1.  Using the data you are given, write each number as a percent of the total.

2.  Find the central angle for each sector.

• The central angle of a circle is 360°. Use the percent from each category to 
calculate the central angle of each sector.

3. Draw the circle.

• Mark the centre point and use your compass to draw the circle. Use a ruler 
(or the straightedge of your protractor) to draw the baseline radius from the 
centre point to the edge of the circle.

4. Draw in the sectors.

• Use the central angles you calculated in Step 2, and your protractor, draw in 
the sectors.

5.  Label your graph.

• Provide a title for the graph, labels for each sector, and a legend if necessary.
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Section Challenge

Changing Families

Being able to read a variety of graph types can help you in many areas. You may 
have seen circle graphs in some of your other classes in school or in the newspaper 
or on TV. Reading and creating circle graphs are useful skills to have!

You may have seen statistics from the Canadian Census of Population. The census is 
a survey that asks people all over Canada a variety of questions about their age, sex, 
marital status, education, employment, income, language, and many other things. 
The census is conducted every fi ve years. Not only does the census provide a large 
collection of facts about people in Canada, but it also provides a way to track trends 
over time. 

Below are two circle graphs that describe some of the different family structures in 
Canada. The data come from the 1981 census and the 2001 census. 
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Source: Statistics Canada, 1981 and 2001 Census of Population
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Challenge

7.1
1. Use the two graphs to answer the following questions.

   a. For each year, list the five types of families in order from 
most common to least common. Are your two lists the same 
or different?

   b. Lone-parent families were more numerous in 2001 than in 
1981. What other differences do you notice between the 
two graphs?

   c. Another census was done in 2006. Based on the differences 
and similarities you noticed between the 1981 and 2001 
data, what predictions can you make about the 2006 data 
on family structure in Canada? 

  2. Below are data from the 2006 census that describe some of the 
different family structures in Canada. Complete the table and 
then create a circle graph based on the data in the table.

Family Structure Number of Families 
in 2006

Percentage of 
Families in 2006

Common-law with 
children at home 618 150

Common-law without 
children at home 758 715

Lone-parent families 1 414 060
Married with children 
at home 3 443 775

Married without children 
at home 2 662 135

Total 8 896 840



70 MATH 7  © Open School BC
Module 7, Section 1

  3. Looking at the circle graph you created, how accurate were your 
predictions (in question 1c)? Explain your answer.


