
What would you like to know
about people in your community?
Here are some questions to ask.
•  What careers are your

classmates interested in?
• How do people spend their

leisure time?
• How many people speak two

languages? Three languages?

What other questions could 
you ask?

What 
You’ll Learn

• Relate a census and sample.

• Identify bias in data-collection 

methods.

• Use databases and spreadsheets.

• Collect, display, and evaluate data on 

charts and graphs.

• Identify and describe trends in graphs.

• Understand and apply the measures 

of central tendency.

Why It’s 
Important
Statistics Canada is the federal
government department that collects
data from every household in Canada.
Private companies conduct surveys and
publish the results.
You need to understand how to interpret
the data you read.

182
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Using a Percent Circle to Draw a Circle Graph

The circle represents 100%.

A percent circle is divided into 10 congruent sectors.

Each large sector represents 10%.

Each sector is further divided into 10 parts.

Each part is 1% of the circle.

Example 1

Pitaq collected data about his classmates’ favourite season.

He recorded the results in a table.

Classmates’ Favourite Season

Season Autumn Winter Spring Summer

Number of Students 8 3 5 9

Use a percent circle to display the data on a circle graph.

Solution

Add the numbers in the table: 8 � 3 � 5 � 9 � 25. There are 25 students.

Write the number of students who chose each season as a fraction of 25,

then as a percent.

Autumn: �2
8
5� � �1

3
0
2
0� � 32%       Winter: �2

3
5� � �1

1
0
2
0� � 12% 

Spring: �2
5
5� � �1

2
0
0
0� � 20%         Summer: �2

9
5� � �1

3
0
6
0� � 36% 

For autumn, 32% is three 10% sectors and two 1% parts.

For winter, 12% is one 10% sector and two 1% parts.

For spring, 20% is two 10% sectors.

For summer, 36% is three 10% sectors and six 1% parts.

Label each sector.

Write a title for the graph.

Summer,  
36%

Spring,  
20%

Winter,  
12%

Autumn,  
32%

Favourite Season
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✓
1. For each set of data, use a percent circle to draw a circle graph.

a) Coins in Laura’s Piggy Bank

Coin Pennies Nickels Dimes Quarters

Number 12 15 9 14

b) Items in Lost and Found Box

Item Hats Socks Sweaters Gloves Shoes

Number 8 16 6 8 2

Trends in Graphs

Data and graphs sometimes show a pattern or trend.

Example 2

Each line graph represents temperatures recorded in southern Ontario.

a) Describe any trends in each graph.

b) What were the temperatures on Sunday and Saturday? 

How do you know?

Graph A                                                        Graph B

Solution
Graph A  

a) The graph goes down to the right.

This means the temperature is decreasing.

The line segment from Tuesday to Wednesday is horizontal.

This means the temperature stayed the same during those two days.

Average Daily Temperature
During One Week in October

0
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186 UNIT 5: Data Management

b) The first S on the horizontal axis represents Sunday.

The corresponding value on the vertical axis is 14°C.

The temperature on Sunday was 14°C.

To find the temperature on Saturday:

Draw a vertical line, from the last S on the 

horizontal axis, to meet the graph,

as shown.

Then draw a horizontal line to meet the 

vertical axis.

The temperature was about 3°C on Saturday.

Graph B  

a) The graph goes up to the right.

This means the temperature is increasing.

The line segment from Friday to Saturday is horizontal.

This means the temperature stayed the same during those two days.

b) The temperature on Sunday was 5°C.

The temperature on Saturday was 16°C.

2. Each of 3 people deposited $200 in a bank account at the beginning of January.

These graphs display the money in each account for the next 7 weeks.

a) Who withdrew money from her or his account? How do you know?

b) Who deposited money to her or his account? How do you know?

c) Which account had no transactions? Explain.

d) How much money did each person have at the end? 

How do you know?

✓

Average Daily Temperature
During One Week in October
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5.1 Relating Census and Sample 187

5.1 Relating Census and Sample 

Collect data from a population 
and a sample.

Focus

Every five years, Statistics Canada (Stats Can) collects data from

one in five households in Canada. It uses these data to help us

better understand our country, including its people, natural

resources, educational needs, society, and cultures.

Work in a group of 3.

Which kind of TV show is the most popular in your class? 

• Have each student in your group name her or his favourite 

kind of TV show.

Record the results in a tally chart.

Make a conclusion based on these results.

• Combine your results with those of a second group of students.

Make a conclusion.

• Combine results to get those of 3 groups of students.

Make a conclusion.

Did your conclusions change after each additional group 

was included? Explain.

Would your conclusions likely change if you used the results for 

the whole class? Explain.

Reflect & Share

Record the results for your group on the board.

Compare them with the class results.

How did the results change as the number of responses increased?

One way to collect data is to survey all the people in a population.

This is called a census survey.

For example, Jared asked every student in each of the three Grade 8

classes in his school, “What is your favourite sport to play?”

Since Jared collected the data himself, the data are primary data.

Results from a census are accurate because the entire population

provides input. For a large population, a census can be expensive and

time-consuming.
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188 UNIT 5: Data Management

Example 1 

Solution

Another way to collect data is to survey a portion or a sample of the

population. For example, Alicia used the Internet to find the salaries

of 10 professional basketball players. Since Alicia did not collect the

data herself, the data are secondary data.

A sample survey is less costly and requires less time than a census.

Results from a sample may not be as accurate as those from a census

because not everyone in the population has input.

A sample is biased if it does not accurately represent the population.

For example, if the population is 15 boys and 17 girls, a sample 

for this population should have approximately equal numbers of

boys and girls. A sample of 8 boys is a biased sample.

A survey is reliable if the results can be duplicated in another survey.

A biased sample may not produce reliable results.

For example, suppose 100 people at a hockey game were asked to

name their favourite sport. The results would be biased and probably

different from asking 100 randomly-selected people to name their

favourite sport.

A survey is valid if the results represent the population.

Courtney surveys her friends in Grade 8 and finds that 75% have a

DVD player at home. James surveys all the Grade 8 students in their

school and finds that 38% have a DVD player at home.

Courtney’s survey is not valid because her sample results do not

represent the Grade 8 population.

For each survey, state if the sample is biased or reliable.

a) To find out if the school cafeteria should change its menu,

all the teachers were surveyed.

b) Rock Music magazine asks its readers to reply to a question 

about the favourite music group of teenagers.

a) The sample is biased because the cafeteria is also used by 

students and they should be included in the survey.

b) The sample is biased because the readers are most likely fans of

rock music, and not all teenagers prefer rock music.
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Example 2

Solution

5.1 Relating Census and Sample 189

The owners of the City Mall want to find out if shoppers would like 

a video arcade to be opened in the mall.

How might the survey results be affected in each situation? Explain.

a) A survey of all shoppers is taken on a weekday morning.

b) A survey of all shoppers is taken on a Saturday afternoon.

c) A survey of teenage shoppers is taken.

a) On a weekday morning, most customers might be retired 

people or parents with small children. The sample is not 

representative of the population. The data collected from the 

survey would most likely indicate that a video arcade should 

not be opened.

b) On a Saturday afternoon, the mall would have a mixed 

population in age and gender. The data collected from the 

survey would probably be representative of the population.

c) When only teenagers are surveyed, the sample is biased. The 

data collected from the survey would most likely indicate 

that a video arcade should be opened.

1. In each case, are the data collected from a census or a sample? 

Justify your answer.

a) To find the favourite TV show of Grade 8 students in a school,

fifteen of the 40 Grade 8 students in the school are surveyed.

b) To find the favourite video game of Ontario 13-year-olds,

all 13-year-old students in Ontario are surveyed.

c) To find out if customers of a chain of coffee shops are 

happy with the service, some customers in every shop 

were surveyed.

2. For each survey, state if the sample is biased or reliable.

Justify your answer.

a) To find out if the arena should offer more public skating

times, a survey is posted on a bulletin board at the arena and

left for patrons to complete and return.
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b) To find out the favourite breakfast of Grades 7 and 8 

students, a survey of 300 randomly-selected Grades 7 and 

8 students was conducted.

c) To find out about the exercise habits of Canadian 

teenagers, a fitness magazine asks its readers to send in 

information about the exercise habits of teenagers.

d) To find out if the soccer league should buy new uniforms for 

the players, 20 parents of the students in the soccer league 

were surveyed.

3. For each situation, explain why data are collected from a sample

and not a census.

a) To find the mean cost of hockey equipment for teenagers 

in Canada

b) To find the number of Canadian families with a cell phone

c) To find the number of hours an AAA battery will last in 

a calculator

4. Name two methods used to collect data.

Describe the advantages and disadvantages of each method.

5. Identify each population about which the data are to be collected.

a) The management team of a shopping mall in Brantford wants to

know how to attract more people between the ages of 13 and 25

to the mall.

b) A juice company wants to find the actual volume of juice 

in a 1-L carton.

c) The board of education wants to find out which schools 

need renovations.

Find each percent.

• 300% of 140

• 30% of 140

• 3% of 140

• 0.3% of 140

What patterns do you
see in the answers?

Number Strategies

190 UNIT 5: Data Management

Your World
There are about 32 million Canadians, as of
October, 2004. A company that conducts
national surveys can make valid predictions
based on the responses of a random sample
of about 1000 Canadians.
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Explain the difference between a census and a sample.

When is a sample biased?

5.1 Relating Census and Sample 191

6. For each situation below:

a) Might the sampling method provide biased data? 

b) If your answer to part a is yes, how can the sampling method

be changed so the data collected represent the population? 

i) The student council wants to know if students will attend

another school dance this month.

The student council members survey all their friends to

find out.

ii) A sportswear store conducts a survey to find the most

popular brands of athletic shoes.

The first 300 people in the store who are wearing athletic

shoes are surveyed.

iii) To find out the number of hours per week that people 

in her city spend exercising, a newspaper journalist

interviews all the clients at five different fitness centres 

in the city.

iv) A company is hired to find out who Canadians think will

win the next Grey Cup. To collect the data, the company

puts an advertisement in the sports section of all major

newspapers asking people to vote for their choice.

7. Should a census or sample be used to collect data about each

topic? Explain your choice.

a) the effectiveness of a new suntan lotion

b) the popularity of a fruit-flavoured yogurt 

c) the number of students in Grades 6, 7, and 8 in your school

with braces

d) the number of your friends who like to play computer games

8. Assessment Focus Suppose you are the manager of a high

school cafeteria.

You want to create a new breakfast and lunch menu 

for the students.

Describe at least 2 different methods that could be used to collect

data about food items to offer on the menu.

How can you ensure that the results are reliable? Explain.
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To collect data about students from 8 to 18 years old, Statistics Canada 

developed the Census at School website. You can use Census at School

to find data about students under these headings.

• Which kids have the gadgets?

• Time spent travelling to school

• What’s your favourite subject?

• What’s for breakfast?

• Sports in your life

• Who do you look up to?

You can also find data about students in other countries that use 

Census at School. Your teacher can register your class, so you, too,

can complete the survey and access the data.

To use Census at School, follow these steps:

1. Open the Census at School website.

You may be asked for your username and password.

Ask your teacher for these.

2. Under Home Page, click: Data and results

3. Under Canadian results, click on any topic that interests you 

from the list under See summary data tables for 2003/04:

4. Suppose you select:

What’s your 

favourite subject? 

A table similar 

to this appears.

Using Census at School to Get
Secondary Data

Search databases for information
and to solve problems.

Focus

Source: Statistics Canada, Census at School, 2003/04,
http://www19.statcan.ca/04/04_002_e.htm
Date extracted: March 2005
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✓

Print these data for later use on page 205.

To find data from students in other countries, follow these steps:

5. Enter www.censusatschool.ntu.ac.uk
Click on United Kingdom. (Different countries are available here.)

6. Under Results and Data, click: Phase 1 Results

7. Select any topic of interest listed on the page. Suppose you click:

Month of Birth – What is the most popular month to be born in? 

8. Suppose you select All Data.

A table similar to this appears.

The table shows data for the 

United Kingdom.

Use Census at School to solve each problem.

Remember to use the Random data selector to obtain data from 

the United Kingdom, South Africa, New Zealand, and parts of

Australia. Print your data.

1. a) In which month are most students in the United Kingdom 

born?

b) Is this month the same for boys and girls? Explain.

2. What percent of students in Canada take more than 1 h 

to get to school?

3. What is the difference in percents of people in Canada with 

blue eyes and with brown eyes?

Source: Census at School–United Kingdom
http://www.censusatschool.ntu.ac.uk/table8-0.asp
Date extracted: March 2005
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5.2 Inferring and Evaluating 

Make inferences and 
evaluate arguments.

Focus

Work in a group of 3.

Suppose your group is responsible for selecting one of these students

to be on an Aim for the Top quiz team for your school board:

Marks of Top Students 

Student  Math Language Arts History Science Geography

Suresh 93 89 90 97 87  

Marco 96 91 86 94 90  

Nella 98 80 91 95 94  

Yoko 90 92 91 91 92  

Which student would you choose to be on the team? 

Justify your choice.

What would you say to convince other groups about your choice?

Reflect & Share

Share your reasons with another group that picked the same student.

Are the reasons the same? Explain.

Share your choice with a group that picked a different student.

Discuss the reasons for your choices.

Data and graphs may be used to make convincing arguments.

The school cafeteria collected data on the numbers of cups of hot

chocolate purchased by girls and boys during the first 15 days of

school in September.

Number of Cups of Hot Chocolate Purchased Total

Girls 2 0 3 5 4 7 4 3 4 5 1 5 2 8 10 63  

Boys 3 1 5 4 5 9 6 5 3 6 2 4 4 9 8 74  

194 UNIT 5: Data Management
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5.2 Inferring and Evaluating 195

Example 

Amy used the data in this table to argue that boys drink more hot

chocolate than girls.

Alice said there were not enough data to make that argument.

The students collected more data to test Amy’s argument.

Total Hot Chocolate Sales Per Month   

Sept. Oct. Nov. Dec. Jan. Total

Girls 85 128 197 201 252  863

Boys 92 130 190 207 249  868

Total 177 258 387 408 501 1731

Amy said that her conclusion was correct because the total number 

of hot chocolates purchased by girls was 863.

This is less than 868, which is the total for boys.

Alice looked at the data and made this argument:

More students drink hot chocolate when the weather is cold.

Alice said her argument was correct because the monthly sales

increased for the colder months.

Alice’s argument is more convincing than Amy’s because,

in 5 months, the total sales for boys was only 5 more 

than the total for girls. The numbers are too close for 

Amy’s argument to be convincing.

When we use data to predict a value in the future, or to estimate a

value between given data, we make an inference.

When we use data to make a conclusion, we infer.

This double-bar graph shows the hourly wages of Canadians in 

1997 and 2003.

Hourly Wages of Employees, 1997 and 2003
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a) How can the graph be used to justify each argument?

i) The percent of employees who earned under $8.00/h 

decreased from 1997 to 2003.

ii) Approximately 50% of employees earned $16.00/h or more 

in 2003.

b) What can be inferred about the percent of employees who will

earn hourly wages over $24.00 in 2009? Explain.

a) i) The bar for the interval “Under $8.00” is shorter for 2003 than

it is for 1997. This means that there was a decrease in the

percent of employees who earned less than $8.00/h,

from 1997 to 2003.

ii) The percent of employees who earned $16.00/h or more   

in 2003 is given by the lengths of the bars for the intervals

from $16.00, and up.

Estimate the lengths: 16% � 12% � 9% � 9% � 6% � 52%

Since about 52% of employees earned $16.00/h or more in 

2003, the argument is valid.

b) The graph shows an increase, from 1997 to 2003, in the percent 

of employees earning hourly wages in these intervals:

$24.00�$27.99, $28.00�$34.99, and $35.00 and over 

If we assume this trend continues, we can infer that there will be 

an increase in the percent of employees who will earn hourly 

wages over $24.00 in 2009.

1. Elise, Mira, and Kim practised to compete in the 50-m butterfly

stroke. Their practice times, in seconds, are given in the table.

Which of the three swimmers would you choose to be on 

the competitive relay team to swim the butterfly stroke? 

Justify your choice.

Swimmer 1st Practice (s) 2nd Practice (s) 3rd Practice (s) 4th Practice (s)  

Elise 45.4 45.3 45.8 46.2  

Mira 47.9 43.2 44.7 45.0  

Kim 45.2 48.3 43.1 44.3 
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2. Each of ten cats was given a bowl filled with 

Purr-Fect cat food. Seven cats ate the food in the bowl.

Three cats did not.

Advertisers for Purr-Fect cat food claimed:

“70% of cats prefer Purr-Fect cat food.”

a) Is this claim true? Explain.

b) What inferences would you make from the data? Explain.

3. a) What inferences can you make from this graph? Explain.

b) How can the graph be used to justify each argument? 

i) The government has reduced its spending 

on water purification.

ii) The government has increased its spending 

on water purification.

4. Liang asked 20 Grade 8 students:

“What is your favourite outdoor summer activity?”

He recorded these results:

Activity Swimming Biking Canoeing Skateboarding Rollerblading

Number of 7 5 2 3 3

Students   

How could Liang use the results of his survey to make these 

arguments? Justify your answers.

a) The majority of students surveyed chose swimming as their 

favourite outdoor activity.

b) Land activities are preferred over water activities.

Federal Government Money Spent on 
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Source: Statistics Canada, Canada e-Book (11-404-XIE) based on the 2001 Canada Yearbook (11-402-XPE).
http://142.206.72.67/01/01b/01b_graph/01b_graph_002d_1e.htm   Date extracted: April 11, 2005
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5. Fifteen hundred students attend Bishop Ryan High School.

One hundred twenty students were asked,

“Do you think the school library hours should be extended?”

Forty students agreed that library hours should be extended,

10 students said they were against extended hours,

and 70 students had no opinion.

The Bishop Ryan High School newspaper reported:

“Survey indicates 80% of the student body who had an opinion,

agree that school library hours should be extended.”

a) Is this a valid inference? Justify your answer.

b) Write a convincing argument that could be justified by the

survey results.

Explain your reasoning.

6. Police recorded this information about 100 car accidents:

• 40 were within 3 km of the driver’s home 

• 30 were on the highway 

• 20 were in parking lots 

• 10 were on country roads 

A newspaper reporter wrote the following headline:

a) How could the reporter use the data to convince readers 

that his statement is true?

b) What statement could you make to prove the reporter is

wrong? Justify your statement.

c) Write two inferences that can be made from the data.

Justify your inferences.

198 UNIT 5: Data Management

Majority of Car Accidents Happen Close to Home
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5.2 Inferring and Evaluating 199

When you use a set of data to make an inference or a

convincing argument, what sorts of things do you consider? 

Use an example in your explanation.

Insert brackets to make each
statement true.

24 � 3 � 5 � 22 � 4 � 16

24 � 3 � 5 � 22 � 4 � 48

24 � 3 � 5 � 22 � 4 � 112

24 � 3 � 5 � 22 � 4 � 24

Number Strategies

7. Assessment Focus
a) What does the table show?

Eats Fruits and Vegetables 5 to 10 Times Per Day 

Age Group (years) Females Males  

12–14 250 238 231 755  

15–19 391 589 326 369  

20–24 393 640 307 997  

25–34 841 078 572 224  

b) What inferences can you make about the eating habits 

of each group?

i) females ii) males

Justify your answers.

c) What arguments can you make about the eating habits 

of each group?

i) 12–14 year old males

ii) 15–19 year old females compared to 

20–24 year old females

Justify your arguments.

d) i) What does this table show?

Eats Fruits and Vegetables more than 10 Times Per Day  

Age Group (years) Females Males  

12–14 31 289 40 472  

15–19 59 418 63 755  

20–24 61 520 53 264  

25–34 98 376 69 277  

ii) Do the inferences and arguments you made in 

parts b and c still hold? 

Explain.

These data come from a
Stats Can Community
Health Survey in 2003.

Source: Statistics Canada, Canadian Community Health Survery, 2003, CANSIM table 01050249.
http://www.statcan.ca/english/freepub/82-221-XIE/00604/tables/html/2187_03.htm    Date extracted: March 18, 2005

Source: Statistics Canada, Canadian Community Health Survey, 2003, CANSIM table 01050249.
http://www.statcan.ca/english/freepub/82-221-XIE/00604/tables/html/2187_03.htm   Date extracted: March 18, 2005
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5.3 The Shape of Data

Graph data, identify trends, and make
inferences.

Focus

Work in a small group.

Each graph is incomplete.

Identify each type of graph.

Match each graph with a table below. Explain your choice.

On a copy of the graphs, insert the title and labels for each graph.

Make a list of some information you know from each graph.

Table 1
Instruments Students Learn to Play  

Instrument Girls Boys  

Drums 7 9  

Classical Guitar 5 8  

Electric Guitar 8 10  

Piano 10 7  

Harp 1 0  

Clarinet 5 1  

Violin 2 3  

Bagpipes 4 2  

Table 3
Fun Run Fundraiser – Participants’ Age in Years and 

Distance Completed in Kilometres

Age Distance Age Distance Age Distance Age Distance

28 30 23 8 36 27 42 20

63 20 60 11 35 22 62 11

46 35 47 6 36 16 15 9

37 15 48 16 65 13 35 15

38 12 51 12 60 27 25 15

29 25 40 19 57 10 18 10

33 16 31 10 68 12 17 17

54 5 20 5 32 20 18 25

43 15 30 25 38 15 26 7

Daily Maximum Temperatures for 2 Weeks in February  

Feb. 1 2 3 4 5 6 7 8 9 10 11 12 13 14  

Temp (ºC) �3 5 4 �1 0 6 3 5 �2 0 5 8 �4 2    

Table 4  
Homework Time Spent 

on Each Subject  

Subject Percent   

French 15  

Math 30  

Spelling 25  

History 10  

Science 20  

Table 2

Graph C
Graph BGraph A

Graph D
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5.3 The Shape of Data 201

Reflect & Share

With your group, decide if the data could have been displayed 

another way. Draw each new display.

Here are some different types of graphs.

A circle graph displays data that represent parts of one whole.

Graph A in Explore is a circle graph.

A line graph displays data that change over time.

On a line graph, line segments join data points.

Graph B in Explore is a line graph.

A bar graph displays data that can be counted.

Two sets of data can be displayed on a double-bar graph.

Graph C in Explore is a double-bar graph.

A scatter plot displays two related sets of data that are 

measured or counted.

Graph D in Explore is a scatter plot.

This table displays the life expectancy at birth for 

people born between 1920 and 1990.

a) A person is born in 1970.

How long can he or she expect to live?

b) Which types of graphs could be used to display 

the data? Explain.

c) Display the data using an appropriate graph.

Justify your choice.

d) What trends do you see in the data? 

How does the graph show the trends?

e) How could the graph be used to predict the life 

expectancy of a female born in 2010? 

What assumptions are made?

Life Expectancy at Birth
Birth Females Males
Year  (years)   (years)

1920 61 59  

1930 62 60  

1940 66 63  

1950 71 66  

1960 74 68  

1970 76 69  

1980 79 72  

1990 81 75  

Source: Statistics Canada, Canadian Statistics summary
tables. Last modified 2005-02-17.
http://www40.statcan.ca/l01/cst01/health26.htm
Date extracted: April 11, 2005
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202 UNIT 5: Data Management

Solution

f) Simon extended the data in the table. The life expectancy for a 

male increased by 75 � 59, or 16 years from 1920 to 1990. So,

Simon predicted that a male born in 2060 would have a life 

expectancy of 75 � 16, or 91 years. Is this a valid argument?

a) From the table, a female born in 1970 can expect to live for 

76 years, and a male for 69 years.

b) There are two sets of data. They could be displayed using 

a double-bar graph or double-line graph.

c) Since the data represent change over time, a line graph 

is an appropriate graph.

Plot each set of data on the same grid.

Use a scale of 1 square for every 5 years.

d) Both lines go up to the right, so life expectancy is increasing 

for both males and females.

The line representing females is above the line representing 

males, so females have a greater life expectancy than males.

e) To predict the life expectancy of a female born in 2010, extend 

the last line segment for female life expectancy to 2010.

Remember to label
each axis and give
the graph a title.

Life Expectancy at Birth
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5.3 The Shape of Data 203

From the graph, the life expectancy of a female born in 2010 will

be about 85 years. We assume that life expectancy will continue

to increase at the same rate as it did from 1980 to 1990.

This may not happen.

f) The argument is not valid.

We cannot assume that life expectancy will continue to increase 

at the same rate for the next 70 years.

Certain diseases may be cured, but the human body wears out.

The life expectancy will probably reach an upper limit.

1. The table shows the attendance at after-school football games.

a) Display the data.

b) What trend does the graph show? Explain.

c) What are some possible reasons for this trend?

2. This table shows the populations of some 

Canadian cities in 1996 and in 2001.

a) Round the data to the nearest 1000.

Display the data using an appropriate graph.

Justify your choice.

b) What trends do you see in the data? 

How does the graph show the trends?

c) Predict the population of each city in 2006.

Justify your numbers.

3. a) What do the data in the table represent? 

Average Daily Temperature (ºC) 

Month J F M A M J J A S O N D

Vancouver 2 3 5 9 12 15 18 17 13 9 5 2 

Hawaii 22 22 21 18 15 13 12 13 15 18 19 21  

Game 1 2 3 4 5 6 7 8 9 10 11 

Attendance 235 197 203 185 163 149 126 118 102 85 71 

<

Populations of Some Canadian Cities

City 1996 2001

St. John’s 174 051 172 918

Sudbury 165 336 155 219

Saint John 125 705 122 678

Chicoutimi 160 454 154 938

Thunder Bay 126 643 121 986

Regina 193 652 192 800

Trois-Rivières 139 956 137 507
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204 UNIT 5: Data Management

b) Display the data using an appropriate graph.

c) Describe any trends in the graph.

d) When is the best time to visit Vancouver? Hawaii? Explain.

e) Who might be interested in these data? Why?

4. The table shows the ages in years and heights in centimetres 

of 15 students on a baseball team.

Age (years) 12 14 15 17 18 11 13 14  

Height (cm) 134 161 158 185 199 157 161 183  

Age (years) 18 16 15 16 14 15 17   

Height (cm) 207 172 189 169 175 166 185 

a) Display these data using an appropriate graph.

Explain your choice.

b) Does there appear to be a relationship between age and 

height? Explain.

5. Assessment Focus
a) What do the data in the table represent?

b) Display the data using a suitable graph.

Justify your choice.

c) Describe any trends. Justify your answers.

d) What do you think the average annual 

female earnings were in 1990? 

Explain.

e) Predict the average annual male earnings 

for 2005. Explain.

f) What inferences can you make from 

these data?

Show your work.

Evaluate.

• �
4
5� � �

2
3�

• �
4
5� � �

2
3�

• �
4
5� � �

2
3�

• �
4
5� � �

2
3�

Number Strategies

Why do we need different types of graphs to display data? 

Give examples to support your answer.

Average Annual Earnings of Canadians

Year Females ($) Males ($)

1993 22 300 34 700

1994 22 500 36 200

1995 23 000 35 400

1996 22 700 35 300

1997 22 900 36 200

1998 23 900 37 400

1999 24 200 37 800

2000 24 900 39 000

2001 25 100 39 100

2002 25 300 38 900

G8_U5_5th pass  6/10/05  1:04 PM  Page 204



Using a Spreadsheet to Create Graphs

Spreadsheet software, such as AppleWorks, can be used to record,

then graph, data.

Use these data for elementary students from Census at School.

What’s your favourite subject? 
Elementary Students  

Subject Girls Boys  

English 218 48  

French 87 33 

Art 601 241  

Computers 138 254  

Geography 18 14  

History 59 63  

Math 284 360  

Music 172 76  

Other 131 129  

Phys-Ed 759 1206  

Science 122 170  

Social Studies 66 47  

To graph these data using AppleWorks, follow these steps.

Open AppleWorks. Choose Spreadsheet.

Enter the data into rows and columns in the spreadsheet.

To create a double-bar graph

1. Highlight the data. Include the column heads but do not

include the table title.

2. Click the Make a Chart icon on the toolbar.

A Chart Options dialogue box appears.

Choose Bar, then click OK.

3. Right-click the graph. Choose Chart Options.

Select the Labels tab.

In the Title box, type Favourite Subject, Elementary Students.

To insert labels, right-click the graph. Choose Chart Options.

Click the Axes tab.

You found these
data from Census
at School on 
page 192.

Technology: Using a Spreadsheet to Create Graphs 205

Display data on graphs 
using spreadsheets.

Focus
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206 UNIT 5: Data Management

Select X axis. Type Subject. Ensure Grid Lines is not selected.

Select Y axis. Type Number of Students. Select Grid Lines.

Under Minimum: enter 0. Under Maximum: enter 1400.

Under Step Size: enter 200. Then click OK.

Your graph should look like the one below.

To create a circle graph

This table shows how Stacy budgets her money each month.

Stacy’s Monthly Budget  

Category Amount ($)  

Food 160  

Clothing 47  

Transportation 92  

Entertainment 78  

Savings 35  

Rent 87  

Other 28  

1. Enter the data into rows and columns in a spreadsheet.

Highlight the data. Do not include the column heads or title.

2. Click the Make a Chart icon on the tool bar.

A Chart Options dialogue box appears.

Choose Pie, then click OK.

The double-bar graph
shows a legend at the
right. The legend shows
what the two sets of
bars represent.
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3. Right-click the graph. Choose Chart Options. Choose Series.

Click Label Data. Click % in slice. Click OK.

4. To add a title, right-click the graph.

Choose Chart Options. Select the Labels Tab.

In the Title box, type Stacy’s Monthly Budget.
Then click OK.

Your graph should look like the one below.

To create a double-line graph

Average Ticket Prices ($), Ontario   

Year  Movie Theatres Drive-Ins  

1996–7 5.13 6.39  

1997–8 5.38 6.79  

1998–9 5.70 6.86  

1999–0 6.14 6.92  

2000–1 6.78 7.28  

2001–2 — —  

2002–3 8.08 8.63  

1. Enter the data into rows and columns in the spreadsheet.

2. Highlight the data.

Include the column heads, but do not include the table title.

Technology: Using a Spreadsheet to Create Graphs 207

The circle graph shows a
legend at the right. The
legend shows what
category each sector
represents.

17.5 %
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3. Click the Make a Chart icon on the tool bar.

A Chart Options dialogue box appears.

Choose Lines, then click OK.

4. Right-click the graph. Choose Chart Options.

Select the Labels tab.

In the Title box, type Average Ticket Prices ($), Ontario.

Then click OK. To insert labels, right-click the graph.

Choose Chart Options. Click the Axes tab.

Select X axis. Type Year. Ensure Grid Lines is not selected.

Select Y axis. Type Amount ($). Select Grid Lines.

Then click OK.

Your graph should look like the one below.

1. Use the data on page 205 or the double-bar graph on page 206.

a) Which subject is liked most by boys? How do you know?  

b) Which subject is liked least by girls? How do you know?  

c) Which subject is liked almost equally by boys and girls? 

How do you know?  

d) Write 3 more things you know from looking at the table 

or the graph.

2. Use the circle graph on page 207.

One category is about 3 times as great as another.

How is it easier to identify these categories from the graph 

than the table?

208 UNIT 5: Data Management

Note how AppleWorks
draws the graph when
data are missing.
How would you draw 
this graph?

The double-line graph
shows a legend at the
right. The legend shows
what each line represents.
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3. Use the data on page 207 or the double-line graph on page 208.

a) What trends does the graph show? Explain.

b) Estimate the average ticket prices for 2001–2002.

Justify your answer.

c) Estimate the average ticket prices for 2004–2005.

Explain your reasoning.

d) When did movie tickets have the greatest increase? 

The least increase? How do you know?

e) What else can you infer from the table or the graph? Explain.

4. These data are from Census at School.

a) Use a spreadsheet to draw the most suitable graph for the 

data. Justify your choice of graph.

b) Write 3 questions about your graph.

Answer your questions.

c) Compare your questions with those of a classmate.

What else can you infer from the table or the graph?

Technology: Using a Spreadsheet to Create Graphs 209

What’s for Breakfast? 
Elementary Students (%)  

Item Girls Boys

Milk 51.0 57.8  

Fruit juice 44.1 40.8  

Hot drink 12.1 12.4  

Hot cereal 11.8 12.9  

Cold cereal 47.0 55.6  

Eggs 23.9 32.0  

Toast 50.0 52.0  

Muffin 18.6 17.2  

Bagel 30.9 27.8  

Cereal bar   7.7  8.6  

Cheese 10.3 13.1  

Yogurt 18.5 14.8  

No breakfast 16.7 11.2  

Other 23.3 25.1  

Source: Statistics Canada, Census at School, 2003/04
http://www19.statcan.ca/04/04_006_e.htm
Date extracted: March 2005
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210 UNIT 5: Data Management

LESSON

5.1

5.2

1. For each situation, explain why data

are collected from a sample and not 

a census.

a) To find the mean cost of

ski equipment

b) To find the number of Canadian

families that have a DVD player

2. a) Write an inference based on this 

double-line graph. Justify your 

inference.

b) Write a convincing argument 

based on the graph.

Justify your argument.

3. This table shows the sales,

in thousands of dollars,

for 6 months for 2 employees 

of Electronics Warehouse.

Month Jamar ($1000s) Laura ($1000s)  

Jan. 117 124  

Feb. 118 125  

Mar. 119 128  

Apr. 120 126  

May 121 124  

June 137 126  

a) What do you infer from 

these data?

b) Write a convincing argument 

each employee could use to 

persuade the manager that 

she should be named the better 

salesperson.

Justify each argument.

4. This table, taken from Census at

School, shows the days of the week

students were born.

a) Draw a double-bar graph to 

display the data.

b) What can you infer from these 

data?

c) What other type of graph could

you draw to display these data? 

Justify your answer.

d) Ask each student in the class for 

the day of the week he or she was 

born. How do these data compare 

with the data in the table?

Day of Birth

Day Males Females

Monday 3369 3602  

Tuesday 3973 4335  

Wednesday 4235 4571  

Thursday 4278 4486  

Friday 4131 4756  

Saturday 4128 4671  

Sunday 3670 4108 

Time Students Took on a Math Test

0
Time (minutes)

N
u

m
b

er
 o

f 
S

tu
d

en
ts

36 38 40 42 44 46 48 50

2

4

6 Class M

Class N

Source: Statistics Canada, Census at School, 2003/04
http://www.censusatschool.ntu.ac.uk/table9-0.asp   
Date extracted: March 2005

5.3
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5.4 Applying Measures of Central Tendency

Understand how mean, median,
and mode are affected by outliers.

Focus

Work with a partner.

Students in a Grade 8 class measured their pulse rates.

Here are their results in beats per minute:

97, 69, 83, 66, 78, 8, 55, 82, 47, 52, 67, 76, 84,

64, 72, 80, 72, 70, 69, 80, 66, 60, 72, 88, 88

➢ Calculate the mean, median, and mode for these data.

Which measure best represents the data? Explain.

➢ Remove any numbers that are significantly different 

from most of the data.

Calculate the mean, median, and mode again.

How are the three measures affected? Explain.

Reflect & Share

Compare your results with those of another pair of classmates.

How did you decide which numbers were significantly different?

Why do you think they are so different? 

The mean of a set of data is the sum of the data values divided by

the number of data values.

The mean is usually the best measure when no numbers in the data

set are significantly different from the other numbers.

The median of a set of data is the middle number when the numbers 

are arranged in order. One-half the numbers are above the median 

and one-half are below the median. When there is an even number

of data values, the median is the mean of the two middle values.

The median is usually the best measure when there are numbers 

in the data set that are significantly different.

The mode of a set of data is the number that occurs most often.

There may be no mode or there may be more than one mode.

Recall that mean,
median, and mode 
are measures of 
central tendency.

5.4 Applying Measures of Central Tendency 211
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Example 

Solution

212 UNIT 5: Data Management

The mode is usually the best measure when the data represent

measures such as shoe sizes or other clothing sizes.

A number in a set of data that is significantly different from 

the other numbers is called an outlier.

Here are the marks for an 

English test for students 

in a Grade 8 class.

They are shown in a 

stem-and-leaf plot.

a) How many students were in the class? How do you know? 

b) What are the outliers? Explain.

c) Calculate the mean, median, and mode test marks.

d) Calculate the mean, median, and mode without the outliers.

What do you notice? Explain.

e) Which measure of central tendency best describes the average 

test mark for the Grade 8 class? Explain.

a) Count the entries in the stem-and-leaf plot to find the number 

of students in the class. There are 26 students.

b) There is only one number, 99, that is significantly different.

The outlier is 99.

c) There are 26 marks. The mean is:

(21 � 23 � 2 � 24 � 27 � 3 � 29 � 32 � 2 � 37 � 38 � 39 

� 40 � 2 � 50 � 51 � 54 � 56 � 57 � 58 � 59 � 61 � 71 �

80 � 99) � 26 

� 1175 � 26 � 45.2

The median is the mean of the 13th and 14th marks.

The 13th mark is 39. The 14th mark is 40.

So, the median is: �
39 �

2
40

� � �
7
2
9
� � 39.5

The mode is the mark that occurs most often. This is 29.

English Test Marks  

Stem Leaf  

2 1 3 4 4 7 9 9 9  

3 2 7 7 8 9   

4 0  

5 0 0 1 4 6 7 8 9  

6 1  

7 1  

8 0  

9 9 
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d) Without the outlier:

The mean is �
1175

25
� 99
� � 43.04

The median is the 13th mark.

The median is 39.

The mode is 29.

e) Since the outlier has a greater effect on the mean,

it is not the best measure to describe the average.

The mode is too low to best describe the average.

So, the median best describes the average mark.

1. For each set of data:

i) Calculate the mean, median, and mode.

ii) Identify the outliers.

iii) Calculate the mean, median, and mode without the 

outliers.

How is each measure of central tendency affected when

the outliers are not included?

a) marks on a set of exams:

30, 66, 65, 72, 78, 93, 70, 68, 64, 90, 65, 68 

b) weekly income: $625, $750, $800, $650, $725, $850, $625,

$650, $625, $1250, $700, $625 

c) waiting time, in minutes, at a fast-food restaurant:

5, 5, 5, 6, 5, 7, 0, 5, 1, 7, 7, 5, 6, 5, 5, 5, 8, 5, 0, 5, 4, 5, 2, 7, 9

d) number of baskets scored by a basketball player 

in 10 games: 15, 7, 8, 6, 2, 7, 5, 7, 1, 8

2. In each case:

i) Calculate the mean, median, and mode 

of the new data set formed.

ii) Explain how the mean, median,

and mode are affected by the change.

a) Add 5 to each number in question 1a.

b) Subtract $10 from each amount in question 1b.

c) Multiply each time in question 1c by 3.

d) Divide each number in question 1d by 2.
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3. Is each conclusion correct? Explain.

a) The mean cost of a medium pizza is $10. So, the prices of

three medium pizzas could be $9, $10, and $11.

b) The number of raisins in each of 30 cookies was counted.

The mean number of raisins was 15.

So, in 10 cookies, there would be 150 raisins.

4. The daily high temperatures for one week at Clearwater 

Harbour were: 27°C, 31°C, 23°C, 25°C, 28°C, 23°C, 28°C.

The weather channel reported that the average temperature for 

Clearwater Harbour for that week was 23°C.

Is this correct? Explain.

5. The masses, in tonnes, of household garbage collected in a 

municipality each weekday in April are:

285, 395, 270, 305, 320, 300, 290, 310, 315, 295, 310, 295, 305,

325, 315, 310, 305, 300, 325, 305, 305, 300

a) Organize the data in a stem-and-leaf plot.

b) Calculate the mean, median, and mode for the data.

c) What are the outliers? 

Calculate the mean without the outliers.

What do you notice? Explain.

d) Which measure of central tendency best describes the data? 

Explain.

6. There are seven numbers in a set of data.

The mean and the median are 7.

The mode is 4 and occurs 3 times.

Find the numbers. Explain your method.

7. Andrew has these marks:

English 82%, French 75%, History 78%, Science 80% 

a) What mark will Andrew need in math if he wants 

his mean mark to be each percent?

i) 80%    ii) 81%    iii) 82%    

b) Is it possible for Andrew to get a mean mark of

84% or higher? 

Justify your answer.
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8. Celia received a mean mark of 80% in her first three exams.

She then had 94% on her next exam.

Celia stated that her overall mean mark was 87% because the 

mean of 80 and 94 is 87. Is Celia’s reasoning correct? Explain.

9. Assessment Focus A Grade 8 class wanted to find out if

a TV advertisement was true. It claimed that Full of Raisins cereal 

guaranteed an average of 23 raisins per cup of cereal.

Each pair of students tested one box of cereal.

Each box contained 20 cups of cereal.

The number of raisins in each cup was counted.

a) Assume the advertisement is true.

How many raisins should there be in 1 box of cereal?

b) Here are the results for the numbers of raisins in 

15 boxes of cereal: 473, 485, 441, 437, 489, 471,

400, 453, 465, 413, 499, 428, 419, 477, 467

i) Display the data. Justify your choice of display.

ii) How do the outliers affect the mean?

iii) Was the advertisement true? Justify your answer.

10. There are 20 students in a Grade 8 class.

Eighteen students wrote a Social Studies test.

Here are their marks: 75, 56, 83, 61, 91, 42, 57, 56, 60, 87,

32, 42, 57, 67, 89, 43, 49, 81

Two students who were absent wrote the test the next day.

The mean mark for the 20 students was 63.

The range was 63.

a) What are the median mark and the mode mark 

for the 18 students?

b) What are possible marks for the two students 

who wrote the test late?

c) Suppose the teacher gives each student 3 extra 

marks. How do the mean, median, mode, and range change?

What is an outlier? How are measures of central tendency 

affected by outliers? Use examples in your explanation.

Divide each number by 0.1,
0.01, and 0.001.

• 385

• 3.84

• 0.286

• 25.7

What patterns do you see
in the answers?

Mental Math

Take It Further
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5.5 Drawing Histograms 

Display and interpret data 
on histograms.

Focus

Work on your own.

Compare the two graphs below.

How are they similar? How are they different?

Graph A Graph B

Reflect & Share

Compare your results with those of a classmate.

Why is there a space between the bars in Graph A 

but not in Graph B?

Why do you think each graph is drawn the way it is?

A bar graph is used to represent measurements, or numbers, of

different items. Then, the items are compared.

Adjacent bars are separated by a space.

The length or height of each bar represents a number.

When we have a large amount of data where the numbers can be

arranged in numerical order, then grouped, we use a histogram to

graph the data.
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Example 

Solution

In a histogram, the data are usually grouped into intervals with 

equal widths. Each data value belongs in exactly 1 interval.

The height of each bar represents the frequency or number of pieces 

of data in that interval.

There is no space between the bars because the data are continuous.

That is, the end of one interval is the beginning of the next interval.

Lucas recorded the heights, in centimetres, of all the Grade 8

students in his school. Here are his results:

147, 178, 161, 153, 130, 139, 159, 162, 151, 150, 133, 162, 147, 170,

153, 160, 174, 148, 155, 157, 163, 155, 138, 149, 152, 142, 163, 160,

155, 158, 181, 164, 158, 147, 164, 166, 177, 178, 162, 171, 169, 134,

180, 175, 140, 161, 149, 150, 187, 173, 156, 166, 164, 152, 183, 159,

137, 144, 145, 164

a) Display the data using a stem-and-leaf plot.

b) Make a frequency table.

c) What can you tell from the stem-and-leaf plot that you cannot

tell from the frequency table?

d) Use the frequency table to draw a histogram.

a) In the stem-and-leaf plot,

the hundreds and tens 

digits are the stems and 

the units digits are 

the leaves. Write the 

numbers in 

numerical order.

Include repeated numbers.

b) The least number is 130.

The greatest number is 187.

The range is: 187 � 130 � 57

A suitable interval to show a range of about 50 is 10.

Since the least number is 130,

the first interval in the frequency table is 130–139.

The next interval is 140–149, and so on, to 180–189.

Use the stem-and-leaf plot to make the frequency table at the left.

Heights of Students in Centimetres  

Stem Leaf  

13 0 3 4 7 8 9  

14 0 2 4 5 7 7 7 8 9 9   

15 0 0 1 2 2 3 3 5 5 5 6 7 8 8 9 9   

16 0 0 1 1 2 2 2 3 3 4 4 4 4 6 6 9  

17 0 1 3 4 5 7 8 8   

18 0 1 3 7 

Interval Frequency

130–139 6  

140–149 10  

150–159 16  

160–169 16  

170–179 8  

180–189 4 
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c) You can identify each piece of data from the stem-and-leaf plot.

In the frequency table, you know only how many pieces of data 

are in each interval. You do not know the values of the data.

d) The horizontal axis represents the heights.

Label it in intervals of 10, from 130 to 190.

The vertical axis represents the frequency of each interval.

Draw vertical bars whose lengths are the frequencies.

Write a title for the graph. Label each axis.

1. Draw the most appropriate graph to display each set of data.

Explain your choice.

a)

b)

218 UNIT 5: Data Management

Photo Package Price ($) 0–4 5–9 10–14 15–19 20–24 25–29 30–34 35–39 40–44  

Frequency 6 13 24 29 35 46 25 21 12

Type of Flower Tulip Carnation Rose Daffodil Orchid Lilac Lily  

Number Ordered 129 230 115 98 67 85 145

Heights of Students in Grade 8

0
Height (cm)

F
re

q
u

en
cy

130 140 150 160 170 180 190

2
4
6
8

10
12
14
16
18
20
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2. a) What information does this table provide? 

b) Draw appropriate graphs to display the data.

c) What can you infer from the table or the graphs?

3. For each set of data, would you use a bar graph or a histogram to 

display the data? Explain your choice.

a) Ravi recorded how many pairs of each shoe type were sold in 

his shoe store in April.

Sandals: 109; Dress Shoes: 46; Soccer Cleats: 65;

Athletic Shoes: 89; Rubber Boots: 77

b) Adriana recorded the times, in seconds, taken by 60 female 

swimmers to swim the 100-m backstroke.

120, 135, 98, 102, 87, 96, 145, 99, 77, 106, 113, 124, 126, 84, 95,

102, 128, 137, 111, 130, 122, 151, 117, 108, 129, 134, 133, 153,

148, 132, 126, 117, 119, 86, 133, 157, 140, 122, 107, 110, 139,

141, 140, 100, 155, 109, 114, 123, 133, 152, 135, 144, 133, 151,

128, 130, 145, 150, 111, 140

4. Assessment Focus Leah recorded the number of ice cream 

bars sold at the community centre each day in the month of July:

101, 112, 125, 96, 132, 125, 116, 97, 124, 136, 123, 119, 78, 105,

118, 130, 87, 108, 114, 99, 126, 86, 94, 117, 125, 107, 122, 119,

114, 105, 93

a) Display the data using a stem-and-leaf plot.

b) Find the median and the mode.

What does each measure tell you about the data?

c) Use the stem-and-leaf plot to make a frequency table.

d) What can you tell from the stem-and-leaf plot that you 

cannot tell from the frequency table?

e) Use the frequency table to draw a histogram.

f) What can you infer about the ice cream sales in July?

Write each fraction as a
decimal.

�
2
3�, �

5
6�, �

1
6�, �

1
3�

Number Strategies
Hours Per Week Students Participate in Sports

Elementary School

Hours Per Week % Girls % Boys  

0–2 12 9  

3–5 50 40  

6–8 21 23  

9–11 10 11  

12–14 7 17 
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Take It Further

5. For each set of data below:

i) Draw a histogram.

ii) What do you know from the graph that you do not know 

from looking at the data?

iii) Can the graphs be used to estimate the median? 

The mode? Explain your reasoning.

a) Data were collected on the prices, in dollars, of 44 different 

styles of jeans:

25, 59, 45, 120, 105, 100, 78, 45, 37, 49, 27, 19, 48, 39, 40, 55,

89, 95, 65, 40, 50, 33, 59, 62, 80, 74, 150, 78, 43, 35, 130, 75,

69, 105, 115, 110, 120, 80, 49, 40, 60, 109, 89, 72

b) Data were collected on the thickness, in millimetres,

of 50 randomly chosen books from the library:

6, 15, 35, 12, 76, 80, 34, 22, 15, 17, 35, 40, 70, 25, 11, 45, 36,

28, 17, 20, 55, 63, 39, 47, 52, 60, 77, 81, 100, 39, 40, 75, 33,

92, 18, 22, 17, 30, 13, 44, 63, 28, 20, 31, 40, 34, 45, 40, 45, 38

6. Four hundred Grade 8 students in the Ottawa area 

participated in a math contest. The results are shown in the table.

Elias wanted to compare his school results, recorded below,

to the city wide results.

67, 78, 93, 56, 68, 64, 98, 70, 59, 64, 83, 72, 75, 88, 69, 78,

76, 29, 55, 69, 77, 83, 88, 76, 48, 71, 60, 82, 80, 90, 55, 74,

73, 81, 58, 66, 81, 31, 47, 78, 99, 66, 64, 72, 80, 94, 75, 68

a) What type of graph would you use to display 

the city results? Justify your choice.

b) What type of graph would you use to display 

Elias’ school results? Justify your choice.

c) Draw the graphs you chose in parts a and b.

d) Did Elias’ school do better than all the other schools? 

How do you know?

When would you group data before displaying them on a graph? 

When would you not group data? 

Include examples in your explanation.

Percent of Range of 
Students Scores  

8 91 to 100  

21 81 to 90  

29 71 to 80  

22 61 to 70  

9 51 to 60  

7 41 to 50  

3 31 to 40  

1 21 to 30  

0 11 to 20  

0 1 to 10  
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Using Fathom to Draw Histograms and
Investigate Outliers

You will use Fathom to draw a histogram, change an interval width,

and find the mean and median of the data.

Here are the heights, in centimetres, of all the Grade 8 students who

were on the school track team: 164, 131, 172, 137, 175, 168, 146, 176,

175, 173, 155, 170, 172, 160, 168, 178, 174, 184, 189

To use Fathom to draw a histogram for these data, follow these steps:

1. Open Fathom. From the File menu, select New.

2. To enter the title:

Click the New Collection icon  , then click the screen.

Double-click Collection 1.

Type Heights of Grade 8 Students on the Track Team,

and click OK.

3. To enter the data:

Click the New Case Table icon          , then click the screen.

Click <new>; type Height, then press Enter.

Input the data under the heading Height. Press Enter each time.

4. To graph the data:

Click the New Graph icon        .

Click the screen. Two axes appear.

Click the column heading, Height, and drag it to the

horizontal axis.

Select Histogram from 

the drop-down menu 

in the top right.

A histogram is created.

Draw a histogram using Fathom.Focus

G8_U5_5th pass  6/15/05  3:40 PM  Page 221



222 UNIT 5: Data Management

To view the heights that make up one bar, click on a bar.

It turns red.

In the table, the heights that correspond to that bar turn blue.

Fathom automatically selects a width for each bar.

To see the width, double-click the graph.

The text window for the graph appears.

You will see:

The “Bin width” represents the width of the bars.

The “starting at” tells the starting value.

➢ To change the Bin width to 10, double-click the blue text 

that follows Bin width: and enter 10.

To change the starting number to 130, double-click the 

blue text that follows starting at: and enter 130.

To change the Count axis, double-click the blue text that currently 

shows 6.5 and enter 10.

The histogram changes.

➢ To find the mean height, double-click the Collection Box to open 

the Inspector for the collection.

Select the Measures tab. Rename <new> to Mean. Press Enter.

Right-click the Formula column for the Mean measure,

and select Edit Formula.

Double-click Functions, double-click Statistical, double-click One 

Attribute, and then double-click mean. Type Height in the brackets.

The word mean turns red and the word Height turns blue.

Press Enter. The mean is shown under Value.

Information about this graph:
Histogram: Bin width: 5.0000 starting at: 127.50

The height axis is horizontal from 115.00 to 205.00
The Count axis is vertical from 0 to 6.5000
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✓

➢ To find the median height, double-click the Collection Box to open 

the Inspector for the collection.

Select the Measures tab. Rename <new> to Median. Press Enter.

Right-click the Formula column for the Median measure, and select 

Edit Formula. Double-click Functions, double-click Statistical,

double-click One Attribute, and then double-click median.

Type Height in the brackets.

The word median turns red and the word Height turns blue.

Press Enter. The median is shown below the mean, under Value.

➢ To find the effects of outliers on the mean and median,

input these heights into the table: 125, 127 

The histogram, the mean, and the median change to reflect 

the new heights.

How do these new heights affect the mean and median? Explain.

➢ Replace the heights added above with the heights 198 and 200.

How do these new heights affect the mean and median? Explain.

1. Use Fathom to draw a histogram for these data.

They are the donations, in dollars, that were made to a 

Toy Wish Fund.

5, 2, 3, 9, 10, 5, 2, 8, 7, 15, 14, 17, 28, 30, 16, 19, 4, 7, 9, 11, 25, 30,

32, 15, 27, 18, 9, 10, 16, 22, 34, 19, 25, 18, 20, 17, 9, 10, 15, 35

a) What are the bin widths created by Fathom? 

Do these make sense? Explain.

b) Use Fathom to find the mean and median.

c) Add some outliers to your table.

State the values you added.

How do the new mean and median compare to their original 

values? Explain.

2. Repeat question 1 for these data.

They are the purchases, in dollars, made by customers at a 

grocery store.

55.40, 48.26, 28.31, 14.12, 88.90, 34.45, 51.02, 71.87, 105.12,

10.19, 74.44, 29.05, 43.56, 90.66, 23.00, 60.52, 43.17, 28.49,

67.03, 16.18, 76.05, 45.68, 22.76, 36.73, 39.92, 112.48, 81.21,

56.73, 47.19, 34.45
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5.6 Drawing Circle Graphs

Display data on a circle graph.Focus

Example 

Solution

Work with a partner.

In a chart on the board, record the colour of your partner’s eyes.

When you have the data for the whole class,

draw a circle graph to display the data.

Reflect & Share

Compare your graph with that of another pair of classmates.

Which is the most frequent eye colour in your class? 

Suppose you drew a circle graph for the eye colours 

of all the students in the school.

How would the graph compare to the graph you drew? Explain.

A circle graph is used to graph parts of one whole.

Each piece of data is written as a fraction of the whole.

This fraction is then used to find the sector angle in the circle graph.

Each fraction is also written as a percent.

The method is illustrated in the following example.

All the students in two Grade 8 classes were asked how they get 

to school each day. Here are the results:

11 rode their bikes, 13 walked, 26 came by bus,

and 15 were driven by car.

Construct a circle graph to illustrate the data.

For each type of transport, write the number of students as a

fraction of 65, the total number of students:

Bike: �
1
6

1
5�; walk: �

1
6

3
5�; bus: �

2
6

6
5�; car: �

1
6

5
5�

To calculate each sector angle, multiply each fraction by 360°.

To calculate each percent, multiply each fraction by 100%.

The results are shown in the following table.
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Round each sector
angle to the nearest
degree. Round each
percent to the nearest
whole number.

How Students Number of Sector Angle Percent
Get to School  Students (Using Fractions)   

Bike 11 �
1
6

1
5� � 360º � 61º �

1
6

1
5� � 100% � 17%  

Walk 13 �
1
6

3
5� � 360º � 72º �

1
6

3
5� � 100% � 20%  

Bus 26 �
2
6

6
5� � 360º � 144º �

2
6

6
5� � 100% � 40%  

Car 15 �
1
6

5
5� � 360º � 83º  �

1
6

5
5� � 100% � 23%  

Total  65                 360º 100%  

To graph the data, draw a large circle. Draw one radius.

Use a protractor to measure the greatest sector angle, 144°.

Draw the radius to make a sector with this angle.

Continue to make a sector for each of the other angles.

Label each sector with its percent.

1. Liam asked students at Silver Lake Summer Camp,

“Where are you from?” He recorded these results:

Ottawa 60, Toronto 90, Belleville 30, Hamilton 36,

Kingston 45, Oshawa 20, Burlington 24, Oakville 10,

Napanee 30, St. Catharines 15 

a) Display the data in a circle graph.

b) What can you tell from the graph that you cannot easily tell

from the data?

2. a) Which of the sets of data on the next page could be

represented by a circle graph? Explain.

b) For each set of data that is not best represented by a circle

graph, which graph is most appropriate? Explain.

Bike, 17%

Walk, 20%

Bus, 40%

Car, 23%

How Students Get to School
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c) Display each set of data using the type of graph you chose.

i) Adam recorded the eye colours of all Grades 7 and 8 

students in his school.

ii) Celine collected data on the average number of hours per

week that Grade 8 girls and boys in her school played

video games.

iii) The table shows the area, in square kilometres, of some

Canadian National Parks.

iv) Tobias and Fabiana work evenings at Mamma Maria’s

restaurant. They recorded their tips for one week.

3. The school library budget to buy new books is $5000.

The librarian has the following information about the types of

books students borrowed in one month.

a) Display the data in a circle 

graph.

b) How much money should be

spent on each type of book?

Explain.

Eye Colour Brown Green Blue Other  

Students 60 20 30 10  

Number of Boys as a Percent 10 25 40 15 10  

Number of Girls as a Percent 20 35 30 10 5  

Hours Per Week Playing Video Games 0–2 3–5 6–8 9–11 12–14  

National Park Banff Nahanni Pukaskwa Prince Albert Jasper  

Area (km2) 6641 4766 1878 3874 10 878 

Day Mon. Tues. Wed. Thurs. Fri. Sat. Sun.

Tips Tobias Earned ($) 20 12 28 15 32 35 38  

Tips Fabiana Earned ($) 15 20 22 30 25 40 28  

Type of Book Borrowed Number of Students 

History 125  

Science 90  

Biography 65  

Geography 52  

Fiction  110  

Reference 88  

French 70  
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Which type of data is best represented by a circle graph? 

Support your answer with an example.

5.6 Drawing Circle Graphs 227

Calculate the simple interest
paid on a loan of $2000 at
an annual interest rate of
4% for 2 years.

Number Strategies

4. Assessment Focus This table shows the method of transport

used by U.S. residents entering Canada in 2002.

a) How many U.S. residents visited Canada in 2002?

b) What percent of U.S. residents entered Canada by boat?

c) What fraction of U.S. residents entered Canada by plane?

d) Display the data in a circle graph.

e) What else do you know from the table or circle graph? 

Write as much as you can.

5. Here is the nutritional information on the wrapper of a roasted

almond granola bar.

Protein 2.0 g

Fat 4.7 g

Sugar 6.4 g

Starch 7.3 g

Dietary Fibre 1.3 g

Use a circle graph to display these data.

<
C

United States Residents Entering Canada in 2002  

Method of Transport Number  

Automobile  33 424 000  

Plane 4 224 000  

Train 121 000  

Bus 1 582 000  

Boat 886 000  

Other 641 000 
Source: Statistics Canada, Canadian Statistics, CANSIM table 427-0001. Last modified: 2005-05-18.
http://www40.statcan.ca/l01/cst01/arts34.htm   Date extracted: April 11, 2005
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Identifying Key Verbs in Math Problems

Many math problems are questions or puzzles presented 

without a context.

The question may ask you to do something with math information.

It may include a key verb to tell you what to do.

Here are some key verbs and their meanings.

Calculate, evaluate: Find the answer to a question that uses any or all of the operations:

add, subtract, multiply, and divide

Classify: Sort objects into groups according to a rule. Tell the rule.

Compare: Tell what is the same and what is different.

Construct: Make a model. Draw accurately.

Describe, explain, Use numbers, words, pictures, diagrams, charts, and/or models to tell

represent: about your work and show your thinking.

Draw: Create a picture or sketch.

Estimate: Make a reasoned guess about what you know.

Justify: Give reasons and evidence to show your answer makes sense.

Model: Show with objects and/or pictures.

Predict: Tell what you think will happen, based on what you know.

Relate: Show and explain a connection between ideas, objects, drawings,

numbers, and events.

Simplify: Make simpler but equal.

Solve: Develop a solution to a problem.

Show your work: Record important calculations, numbers, words, pictures, diagrams,

graphs, charts, and/or models. Include the steps you used to get your

answer so that someone else could repeat it.

Identify the key verb, then solve each problem.

1. These figures can be used to construct different solids.

You can use more than one of each figure.

a) List the different solids that could be made.

b) Construct one solid. Draw the others.

✓
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c) The square has an area of 4 square units.

The rectangle has an area of 6 square units.

Four circles just fit inside the square.

One triangle is one-half the rectangle.

Another triangle is one-half the square.

Estimate the surface area of each solid 

that is made from these figures.

2. Here are some data from Statistics Canada for 2001.

Median age Percent of population in
Province or Territory (years)  each age group 

0–19 65+ 20–64  

Newfoundland and Labrador 38.4 25.0 12.3 62.7  

Prince Edward Island 37.7 27.3 13.7 59.0  

Nova Scotia 38.8 25.0 13.9 61.1  

New Brunswick 38.6 24.8 13.6 61.7  

Quebec 38.8 24.2 13.3 62.5  

Ontario 37.2 26.3 12.9 60.8  

Manitoba 36.8 28.1 14.0 58.0  

Saskatchewan 36.7 29.2 15.1 55.8  

Alberta 35.0 28.3 10.4 61.4  

British Columbia 38.4 25.0 13.6 61.4  

Yukon Territory 36.1 29.0 6.0 64.9  

Northwest Territories 30.1 35.0 4.4 60.7  

Nunavut 22.1 46.5 2.2 51.2  

a) For each province, relate the median age to the age groups.

How do they compare? Explain.

b) Which different graphs could you draw to represent these data?

c) Suppose you need to decide where to spend health care dollars

for an aging population. Justify where most money should be

spent.

d) Where might you increase money spent on education? 

Justify your answer.

e) Write your own problem about these data. Solve your problem.

Source: Statistics Canada, 2001 Census of Canada, analysis series. Catalogue no. 96F0030XIE2001002. Last modified 2005-03-08.
http://www12.statcan.ca/english/census01/Products/Analytic/companion/age/ewt1.cfm
Date extracted: April 11, 2005
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What Do I Need to Know?

Review any lesson with

A census collects data from all the people in a population.

A sample collects data from some of the people in a population.

A double-bar graph or a double-line graph displays two sets of data 

on the same grid.

A histogram displays data that can be grouped into intervals.

There is no space between the bars in a histogram.

The mean, median, and mode are the three measures of central tendency.

An outlier is a number in a set of data that is much greater than or much less

than most of the numbers in the data set.

1. For each situation, explain why data

are collected from a sample and not

a census.

a) To test the quality of batteries

b) To find the number of hours a

light bulb will burn

c) To find the percent of Grade 8

students who know the

multiplication tables

2. In each case, identify the collected 

data as from a sample or a census.

Justify your answer.

a) To find if the Grade 8 class

should play soccer or basketball,

each student in the class voted.

b) To find the percent of teenagers

in Ontario who work part-time,

all high school students in

Hamilton were surveyed.

3. Rob researched accident statistics in

his community. He learned that, in

the past year, 20 people were injured

in car accidents and 5 people were

injured in motorcycle accidents.

Rob inferred, “It is safer to ride a

motorcycle than it is to drive a car.”

Is Rob’s inference valid? Explain.

LESSON

5.2

What Should I Be Able to Do? For extra practice, go to page 492.

5.1
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5.2

5.3

4. Odakota recorded the number of

Grades 7 and 8 students born in

each season.

Number of Students Born in Each Season

Season Summer Autumn Winter Spring  

Grade 7 11 10 7 5  

Grade 8 4 9 14 6  

a) Which types of graphs could

be used to display these data? 

Explain your choices.

b) Display the data using one of

your choices from part a.

c) Write a convincing argument

based on the graph.

Justify your argument.

5. a) Display the data in the table

using a suitable graph.

Justify your choice.

Average Monthly Rainfall (mm) 

Month Halifax Yellowknife  

January 153 13  

February 134 11  

March 128 12  

April 115 10  

May 106 17  

June 90 17  

July 94 34  

August 111 44  

September 94 31  

October 134 35  

November 153 25  

December 180 18  

b) What trends does the graph 

show? Explain.

c) What inferences can you make

from the graph? Explain.

6. This table shows the numbers of

boys and girls who attended the

school football games.

Game 1 2 3 4 5 6 7  

Girls 35 67 71 69 56 63 65  

Boys 52 58 60 78 67 61 63  

a) Display the data using a

suitable graph.

Explain your choice.

b) Glenna looked at the data and

inferred, “More girls than boys

went to the games.”

Is Glenna’s inference valid? 

If your answer is yes, explain 

how Glenna might have made 

the inference.

If your answer is no, what 

inference would you make 

from the data? Explain.

7. The table shows the annual 

incomes of the employees of

Computers For You.

Position Salary ($)  

1 owner 108 000  

1 senior manager  81 500  

2 managers  72 000  

4 engineers  67 000  

2 researchers  55 500  

4 assistants  45 000  

1 clerk  24 000  

a) Find the measures of central

tendency for these salaries.

b) Which measure best represents

the salaries? Explain.

c) What inferences can you make

from these data?

5.4
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LESSON

d) What are the outliers? How do

these affect the measures of

central tendency? Explain.

8. Is each conclusion true or false? 

Explain.

a) The mean test score was 68%.

Therefore, one-half the class

scored above 68%.

b) The mode colour of eyes in 

James’ class is brown.

Therefore, most of the students 

have brown eyes.

c) A random sample of 100 people

had a mean income of $35 000.

Therefore, a random sample of

200 people would have a mean 

income of $70 000.

9. The data show the times, in minutes

and seconds, for swimmers to swim 

a 400-m freestyle race.

3:28, 2:56, 4:25, 3:42, 5:33, 3:57, 3:45,

4:29, 5:03, 4:55, 3:58, 2:55, 4:17, 3:29,

4:31, 3:30, 4:12, 4:21, 4:53, 5:06, 4:47,

3:50, 4:28, 4:09, 5:01, 3:46, 4:27, 4:51,

5:12, 4:58

a) Convert the data to seconds.

Display the data using a 

stem-and-leaf plot.

b) State the range, median, and

mode of the data.

c) Use the stem-and-leaf plot to 

set up a frequency table with

intervals.

d) How does the frequency table

differ from the stem-and-leaf

plot?

e) Use the frequency table to draw 

a histogram.

10. Ester surveyed 120 people in her

neighbourhood to find out what

time people usually wake up on a

weekday. She recorded her results in

this table.

What Time People Wake Up

Time Number of People  

Before 5 a.m. 3  

5 a.m. to 5:59 a.m. 25  

6 a.m. to 6:59 a.m. 44  

7 a.m. to 7:59 a.m. 31  

8 a.m. to 8:59 a.m. 11  

After 9 a.m. 6  

a) Display the data in a circle graph.

b) What percent of people wake up

after 6:59 a.m?

c) In which time interval do

approximately 20% of the people

wake up?

d) What inferences could you make

from these data? Explain.

11. A sample survey was conducted to

find how old car owners were when

they got their first car.

a) What are two possible ways to 

display these data?

b) Display the data using both 

methods from part a.

c) In a group of 1000 car owners,

about how many of them were

over 30 when they got their first

car? Explain.

5.5

5.2

5.6

Age 16–20 21–25 26–30 31–35 36–40

Number of First 12 28 16 9 3
Time Car Owners

G8_U5_5th pass  6/15/05  3:35 PM  Page 232



Practice Test 233

1. The lengths of the songs, in seconds, from a “Let’s Dance”

CD collection set are shown at the left.

a) Use an appropriate graph to display the data. Explain your choice.

b) Describe any trends the graph shows.

c) An advertisement for the CD said, “The average song is no less than

5 minutes long.” Is this true? Give reasons for your answer.

d) Make a convincing argument based on the graph.

Explain the reason for your argument.

2. The mean mark on a quiz was 7.

The median mark was 6 and the mode was 5.

Fifteen students wrote the quiz.

The lowest mark was 1 and the highest mark was 10.

a) Write a possible set of marks.

b) One student, who was absent, wrote the quiz later. Her mark was 20.

How does this mark affect the mean, the median, and the mode? 

Explain.

3. A radio station broadcasts 24 h a day, 7 days a week.

The circle graph shows how one hour of a radio station’s 

air-time is used. Suppose the radio station decided it wanted 

to allow more time for music. How do you think this could 

be achieved? Draw a new circle graph to show your answer.

Explain your graph.

4. A random sample of 1200 Canadians were asked:

“Overall, do you think Canada would benefit or lose out from 

having a common currency with the United States?”

Here are the results:

Greatly Somewhat No Impact Somewhat  Greatly 
Benefit Benefit Lose Out Lose Out

17% 27% 8% 22% 20% 

A student claimed, “There are as many Canadians who would like

a common currency with the U.S. as those who do not.”

Did the student interpret the results correctly? Explain.

242, 225, 296, 352,

305, 260, 313, 220,

255, 236, 304, 220,

195, 215, 292, 281,

277, 310, 272, 219,

252, 311, 263, 252,

207, 283, 222, 245,

229, 278, 237, 400,

229, 201, 324, 335,

299, 356, 410, 348,

192, 355, 342, 324,

358, 369, 293, 347,

308, 317, 301, 220,

268, 415, 288

D.J. Talk, 8%
Commercials, 

22%

News, 16%

Music, 
44%

Sports, 
10%

One Hour of Radio Time

G8_U5_5th pass  6/10/05  1:11 PM  Page 233



Unit Problem Your Community

234 UNIT 5: Data Management

What would you like to know about people in your community?

You will collect primary data on a topic that interests you.

You will design and conduct a survey.

You will display and analyse the data.

Work in a group.

Part 1

Choose a topic that interests you.

You may pick from this list or select one of your own.

• Careers that interest students

• Personal statistics such as age, height, heart rate, shoe size,

and so on

• Which languages people speak

• Which professional sports people watch

• Which electronic games students play

• Which community activities people participate in

• How students spend their money

Design a survey. Think about:

• What information do you want to find out about the population?

• What data do you need to collect to get that information?

• Is the survey question clear, precise, and unbiased?

Test your survey on other classmates. Make changes if necessary.

Decide on the population you will sample. Be specific.

Decide on the sample size and the method you will use 

to pick your sample.

Conduct the survey. Collect data from males and females.

Record the results.

Part 2

Organize the data. Think about:

• Can a table be used to organize the data?

• What is the most suitable type of graph to display the data?

• What other types of graphs could be used to display the data?
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Describe the different graphs that can be used to display primary data.

How do you use tables and graphs to make inferences and convincing arguments?

Include examples in your explanation.

Unit Problem: Your Community 235

Check List

Your work should
include:

how you designed
your survey and
planned your data
collection

correctly constructed
tables and graphs

inferences and
conclusions, based
on reasonable
arguments

a clear explanation
and analysis of the
procedures you used

✓

✓

✓

✓

Analyse the results.

Make inferences and convincing arguments based on your analysis.

Review your method of collecting data.

Were there any flaws or problems with the survey, or the way the

data were collected? 

Part 3

Write a report.

Present the results of your survey to your class.

Describe how you analysed the data and made inferences 

and arguments.

How do you know if your survey results are reliable and valid?
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