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Section 7.2: 
Measures of Central Tendency
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Learning Outcomes

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

• defi ne range, mean, median and mode. 

• determine the range, mean, median, and mode for a set of data. 

• decide which measure of central tendency is the most appropriate to describe 
a data set. 

• identify outliers in a data set.

• describe how outliers affect the mean, median, and mode for a data set.
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Pretest

7.2

© Open School BC MATH 7 eText 
Module 7, Section 2

Pretest 7.2

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 7.2A

Determine the range for each set of data:

1. 23, 56, 75, 34, 55, 66, 75, 39, 69

2. 556, 754, 643, 757, 987, 335, 236, 225, 675

Lesson 7.2B

Determine the median and mode of each data set.

1. 4, 8, 8, 9, 3, 4, 4

2. 125, 83, 115, 94, 109, 115, 89, 104
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Lesson 7.2C

These are CoCo’s golf scores this year:

 118, 112, 116, 120, 112, 117, 96, 90, 92, 81, 83, 92, 92
 
1. Determine the mode, median, and the mean of CoCo’s golf scores.

2. Which value is the best measure of central tendency of CoCo’s golf scores? 
Explain your choice.

Lesson 7.2D

Duncan asked 15 people their age when they entered an amusement park. Here 
are the ages:

 17, 25, 33, 38, 24, 8, 4, 27, 15, 26, 12, 4, 67, 23, 15

1. Determine the mode, mean, and median of the ages with and without the 
outlier.

2. Would you choose to include or not to include the outlier when determining 
an age that best represents the age of visitors at the amusement park.

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

7.2
Section Challenge

Gas Relief!!!

Elan is looking to buy a new car. Because fuel prices have increased so drastically 
within the past year, she is considering buying a hybrid vehicle. Hybrid vehicles 
combine the energy from fuel with electricity. There are many cars on the 
market, so Elan researched all kinds of cars before deciding to take three on a 
test drive. Use the following data to decide which three cars Elan should consider 
when purchasing a car.   

Car
Fuel Effi ciency in city
(L for each 100 km)

1   Honda Civic 7.4
2   Honda Civic hybrid 4.7
3   Mazda 3 8.4
4   Toyota Prius hybrid 4.0
5   Toyota Yaris 7.0
6   Camry Hybrid 5.7
7   Saturn Hybrid 8.5
8   Mini Cooper 7.1
9   Chevrolet Cobalt 9.2

1. Find the range of fuel effi ciency for the listed cars.

2. Find the mode, median, and mean for the fuel effi ciency values.

3. How can you use these values to decide which three cars Elan should consider 
to test-drive?

4. Given the research and analysis of the data above, would you agree or 
disagree with the statement that Hybrid vehicles, on average, are better on 
gas than regular cars?
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Lesson

7.2A
Lesson 7.2A: Data Sets and Range

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. 

greate
st val

ue

least 
value



78 MATH 7  © Open School BC
Module 7, Section 2

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 
do

es
 t

he
 r

an
ge

 o
f a

 s
et

 o
f d

at
a 

te
ll 

m
e?

an
sw

er

ex
am

p
le

H
ow

 d
o 

I fi
 n

d 
th

e 
ra

ng
e 

of
 a

 s
et

 o
f 

da
ta

?
an

sw
er

ex
am

p
le



79© Open School BC  MATH 7
Module 7, Section 2

Thinking Space

Lesson

7.2A
Lesson 7.2A: Data Sets and Range

Introduction

Statistics provide us with information about pretty much everything. 
Regardless of your interest, you can fi nd statistics for the topic. You 
can fi nd statistics on hockey teams, populations, food content, exam 
marks, heart rate...everything. 

Many companies and websites bring in an income purely on 
providing statistics to the public to help inform them about certain 
topics, products, geographic regions, or whatever they happen to be 
researching. Statistics are a great way to summarize a lot of data. 

One statistic is the range of the data set we’re looking at. This lesson 
will show you how to fi nd it!
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Warm-up

Find the following words in the puzzle below:

• statistics

• median

• average

• mean

• graph

• range

• mode

• outlier

• data

s a a r g s i m u

c i r t t e s m a

i o e n a i o d a

t h s m a d u g t

s p i h e a t a n

i r e p m d l i s

t i g a e g i l n

a v e r a g e a a

t d e g n a r i n

s a a u r e s g c

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

Lesson

7.2A
Explore
Range

A basketball coach has put her players into two teams. She wants to 
make sure the teams are well-matched physically. She asks the players 
to measure their heart rate, height, and mass. 

Team 1
Heart rate 

(beats/minute)
Height (m) Mass (kg)

Edison 78 1.6 45
Brian 72 1.7 59
Tatiana 74 1.62 48
Tysheim 69 1.78 66
Celina 62 1.81 63

Team 2 Heart rate 
(beats/minute) Height (m) Mass (kg)

Provie 70 1.72 60
Andon 70 1.54 46
Brandon 72 1.64 50
Onazette 76 1.62 45
Shakeema 64 1.8 61

The chart displays the data collected about the players’ heart rate, 
height, and mass. 

Let’s look at the data for heart rate for Team 1 and Team 2.

Team 1
Heart rate 

(beats/minute)

Team 2
Heart rate 

(beats/minute)
78 70
72 70
74 72
69 76
62 64
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Thinking Space

Let’s fi nd the range. The range is the difference between the greatest 
and least value in a set of data. 

Range of heart rate for 
Team 1

Range of heart rate for 
Team 2

Greatest value: 78
Least value: 62
Difference: 78 – 62 = 16

Therefore the range of heart 
rates for Team 1 is 16 beats 
per minute.

Greatest value: 76
Least value: 64
Difference: 76 – 64 = 12

Therefore the range of heart 
rates for Team 2 is 12 beats 
per minute.

Do you see how this information would help the coach create equally 
balanced teams?  Now it’s your turn. Find the range of height and 
mass for each team. 

Range of heights for Team 1 Range of heights for Team 2
Greatest value: 

Least value: 

Difference: 

Greatest value: 

Least value: 

Difference: 

Range of mass for Team 1 Range of mass for Team 2
Greatest value: 

Least value: 

Difference: 

Greatest value: 

Least value: 

Difference: 

Now let’s compare the teams to see if the coach made an equal 
division of her players.

!
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Thinking Space

Lesson

7.2A
Range Team 1 Team 2

Heart Rate 16 b/m 12 b/m
Height 0.21 m 0.26 m
Mass 21 kg 16 kg

When we look at all the ranges together, we can see that the coach 
did a great job dividing her players according to their heart rate and 
height, because the ranges are similar. When we look at the mass, 
however, we see that the differences in ranges are greater. After 
fi nding the ranges, this coach may have gone back and made some 
changes to ensure that these ranges were closer in comparison of the 
two teams.

Did this give you a better idea of how we can use range to help us 
compare and analyze data?  Let’s do one more example of fi nding 
range in a data set together.

The rollercoaster at Play Land in Vancouver was built in 1958 and is 
the one of the oldest wooden roller coasters still in use in the world. 
Most roller coasters are made of steel. Another interesting fact about 
this rollercoaster is that after the initial ascent, the entire rollercoaster 
is completely powered by gravity only, which is intense. If you have 
ever ridden on it, you will know how fast it rips up and down those 
tracks. It speeds along at up to 75 km/h. 

At its highest elevation the rollercoaster climbs up to 68 ft., or 20.73 
metres. Once it drops from this initial climb, the graph below shows 
measurements of its height at different positions along the track.
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Thinking Space

start end

A: 68 ft

B: –20 ft

C: 37 ft

D: –32 ft

E: 12 ft

Fill in this table of the elevations of this rollercoaster at each point.

Location along 
the ride

Start A B C D E Ending

Elevation relative 
to starting point

0

Find the range of heights for this rollercoaster ride. Compare your 
results to the solution below.

Solution:

Location along 
the ride

Start A B C D E Ending

Elevation relative 
to starting point

0 68 –20 37 –32 12 0

The greatest value is 68 ft.

The lowest value is –32 ft.

The difference is:

 68 – (–32) = 68 + 32 = 100

You’ve done a great job so far! As you can see, ranges help us 
understand data sets by beginning to describe them. While working 
through the practice questions, think about how you could use range 
to help you describe a set of data.
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Thinking Space

Lesson

7.2A
Practice 1

1.  Determine the range in gas prices in Kelowna from March 2002 to 
March 2005.

Date
March 
2002

March 
2003

March 
2004

March 
2005

Price($/L) 0.732 0.877 0.89 0.974

2. List a set of 10 different values that have a range of 15.

3. Calculate the range for the given data sets:

a. 6, 10, 5, 7, 3, 2

b. 23, 56, 33, 68, 53, 24, 78, 43

c. 12.5, 5.3, 2.9, 5.6, 4.2

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

7.2B
Lesson 7.2B: Measures of Central Tendency—
                     Median and Mode

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. 

64, 74, 79, 79, 80, 80, 80, 80, 80
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Thinking Space

Lesson

7.2B
Lesson 7.2B: Measures of Central Tendency—
                     Median and Mode

Introduction

Although the range helps us start to describe sets of data, we 
are limited if we rely on only this method. There is much more 
information we can pull out of data sets, and much more information 
we need to understand in order to describe sets of data accurately. In 
this lesson we will look at different measures of central tendency. 
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Warm-up

Place the following sets of numbers in order from least to greatest:

1.   21, 61, 52, 68, 53, 34 

2.  41, 3, 18, 1, 22, 27, 24,38, 

3.  6, 11, 74, 1, 11, 35, 63, 3, 10, 62, 6, 48, 37, 63

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

Lesson

7.2B
Explore
Median and Mode

Wayne Gretzky is a celebrated hockey player and model of dedication 
to a sport. He was awarded many trophies in his hockey career. Awards 
committees use data sets to help them determine which player to 
award each season.

The awards to players each season are as follows:

• Hart Memorial Trophy (HM) is the most valuable player award.

• Lester B Pearson Trophy (LBP) is awarded to the most valuable 
player as voted by peers.

• Art Ross Trophy (AR) is awarded to the highest scorer each season.

• Conn Smythe Trophy (CS) is given to the player judged most 
valuable to his team during the NHL’s Stanley Cup playoffs. 
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Thinking Space

Here are some of Wayne Gretzky’s statistics as an Edmonton Oiler. 

Year Games played Points Trophies
1979–80 79 137 LBM, HM
1980–81 80 164 AR,HM
1981–82 80 212 AR,HM,LBP
1982–83 80 196 AR,HM,LBP
1983–84 74 205 AR,HM,LBP
1984–85 80 208 AR,HM,CS
1985–86 80 215 AR,HM,LBP
1986–87 79 183 AR,HM
1987–88 64 149 CS

Let’s use Wayne’s hockey stats to learn how to fi nd the mode and 
median. The mode and median are both methods to fi nd a central 
data value. As you will see, although they both measure a central 
value, they differ slightly in their methods. See if you can spot how 
they are different.

Mode: A value of a data set. It represents the value or item that occurs 
most often in a set of data.

Median: A value of a data set. It represents the middle value of an 
ordered set of data.

The fi rst step in fi nding median and mode is to order a set of data 
from least to greatest. Look at this data set listing Wayne Gretzky’s 
games played each year.

Games played
79
80
80
80
74
80
80
79
64

It’s no wonder 
the city has a 
major road named 
after him!

!

List the data set in order from least to greatest.

64, 74, 79, 79, 80, 80, 80, 80, 80

Now that the set is in order, we can easily determine 
the mode and median.
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Thinking Space

Lesson

7.2B
Mode: 80

The mode is the most frequently occurring value. In our list, we can 
see that 80 games occur most often.

Median: 80

When fi nding the median, we need to fi nd the value directly in the 
middle. Cross off a value one at a time at each end like this:

64, 74, 79, 79, 80, 80, 80, 80, 80

We can see that the value in the middle is 80. This is our median.

In this example, we see that median and mode are the same value. It 
is easy then to come to the conclusion that 80 would be a good value 
to report as a central value. But this is not always the case. 

Find the median and mode of Wayne Gretzky’s points scored each 
year for his time as a player on the Edmonton Oilers. Compare you 
results with the solutions on the next page.

List the data set in order from least to greatest.

Mode: most occurring Median: The middle value
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Thinking Space

Solution:

Games played Points

Mode 80 No mode
Median 80 196

Did you have diffi culty fi nding the mode? When there is no value that 
is listed more than once, we state that there is no mode. In this case, 
we rely on the median to describe our central value.

Do you think this method gives us an accurate way to describe 
Wayne’s performance over these years? 

Do you think there is one method that better represents how Wayne 
performed during these seasons? 

Let’s do one more example together before moving on.

Annabel and Polly decided to plant seedlings as part of a science 
project. After 2 weeks they measured and recorded the heights of the 
seedlings in centimetres.

39, 42, 44, 56, 78, 67, 76, 45, 33, 67, 44, 40, 45, 87, 97, 
54, 55, 65, 33, 24, 67, 99, 105, 35, 77, 43, 67, 88, 55, 33

Use the chart to fi nd the mode and median of the heights of the 
seedlings. Which method do you think best describes the typical 
height of a seedling at this time?

List the data set in order from least to greatest.

Mode: most occurring Median: The middle value

I think the ____________best describes the most typical height of 
a seedling at this time.
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Thinking Space

Lesson

7.2B
Compare your results to the solution that follows.

Solution:

List the data set in order from least to greatest.

24,33,33,33,35,39,40,42,43,44,44,45,45,54,55,55,
56,65,67,67,67,76,77,78,87,87,87,87,88,97,99,105

Mode: most occurring Median: The middle value

87 cm occurs the most 
often

The 2 middle values are 54 and 
55. if we fi nd the exact 
middle between these two 
values its is 54.5.

I think the median best describes the most typical height of a 
seedling at this time.

Median and Mode Using a Frequency Table

Sometimes frequency tables are used to collect data. When this is 
the case, median and mode need an extra step. Take a look at this 
example.

A survey was taken about how much high school students are making 
at their part-time jobs. 

Wage Number of Students
$7.00 2
$8.00 4
$9.00 1
$10.00 5
$11.00 2

Do you have any 
questions about 
fi nding the median 
or mode?

?
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Thinking Space

Since there are 2 students who make $7.00/ hour, and 4 students 
who make $8.00 / hour, we list the wages like this:

7, 7, 8, 8, 8, 8

We continue like this until all of our values are listed in order. Now our 
data set looks like this:

7, 7, 8, 8, 8, 8, 9, 10, 10, 10, 10, 10, 11, 11

Now that we have our data set in order from least to greatest, we can 
continue fi nding the mode and median of this set.

Mode: fi nd the most frequently occurring value. When working with 
frequency table, this is much easier. Because the table already tells 
you how many of each value is reported, all we have to look for is the 
value that is reported the most times. In this example, 5 students are 
making $10.00/hour, and that is more than for any other wage.

Our mode is: $10.00/hour.

Median: fi nd the middle value. Remember it does not have to be a 
value listed—if you have two numbers left, fi nd the middle value of 
those 2 values. 

7, 7, 8, 8, 8, 8, 9, 10, 10, 10, 10, 10, 11, 11

Our median is: $9.50/hour.

Let’s practise together fi nding median and mode using a frequency 
table.



97© Open School BC  MATH 7
Module 7, Section 2

Thinking Space

Lesson

7.2B
The following frequency chart shows the heights of boys on a 
basketball team.

Height (cm) Number of players
150 2
155 1
160 2
165 3
170 5

1. What is the mode for the heights?

2. What is the median height?

Compare your results to the solution that follows.

List the data set in order from least to greatest.

Mode: most occurring Median: The middle value

Solution:

List the data set in order from least to greatest.

150, 150, 155, 160, 160, 165, 165, 165, 170, 170, 170, 170, 170

Mode: most occurring Median: The middle value

170 cm 165 cm

You have done really well working through this lesson. Continue now 
to the practice questions before moving onto the next lesson, learning 
about our fi nal measure of central tendency: mean.



98 MATH 7  © Open School BC
Module 7, Section 2

Practice 1 

1. What are the mode and median of each set of data?

a. 4, 2, 9, 6, 4

 Mode:

 Median:

b. 21, 15, 18, 21, 20, 19

 Mode:

 Median:

c. 3, 8, 5, 12, 10, 8, 2

 Mode:

 Median:

2. In one week, a store in the mall sold the following numbers of CDs from their 
Rock section.

Monday Tuesday Wednesday Thursday Friday Saturday Sunday
32 45 37 54 46 58 32

a. What were the mode and median for the CD sales (from the Rock section) 
that week?

 Mode:

 Median:
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Lesson

7.2B
b. Does mode or median better represent sales of CDs (from the Rock 

section) during this week?

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

7.2C
Lesson 7.2C: Measures of Central Tendency—Mean

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. 

Scores out of 10 on Math Quizzes
10

9

8

7

6

5

4

3

2

1

0
1     2     3      4     5

Sc
o

re

Quiz
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Thinking Space

Lesson

7.2C
Lesson 7.2C:  Measures of Central Tendency—

Mean

Introduction

We learn about the different measures of central tendency because 
the more ways we can understand a set of data, the better we can 
describe, compare, and contrast that data. The last method of central 
tendency we will look at is the mean. By the end of this lesson, you 
will be able to determine which methods to use (and which methods 
not to use) in order to best describe a data set.

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/mod7.html

Look for Lesson 7.2C: Measures of Central Tendency—Mean and check 
out some of the links!

!
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Warm-up

Complete the addition practice to get ready for this lesson:

91 + 64 =  89 + 65 =  92 + 47 = 

57 + 43 =  87 + 19 =  49 + 37 = 

43 + 76 =  78 + 40 =  22 + 39 = 

91 + 66 =  97 + 20 =  55 + 43 = 

53 + 24 =  24 + 29 =  94 + 61 = 

61 + 50 =  87 + 10 =  35 + 37 = 

32 + 99 =  79 + 61 =  83 + 64 = 

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

Lesson

7.2C
Explore
Mean

Shannon and Brandon both reported the same scores on their math 
quizzes in a term. Their scores out of 10 were 8,9,4,5,9. Their teacher 
asked them both to determine a score which best described their work 
in the term. 

Each student chose a different method to determine their central value 
to represent how they performed that term. Calculate the mode for 
Shannon and the median for Brandon.

Shannon chose to use the mode Brandon chose to use the median

Which method would you have chosen to put on your report card? 

Although both Shannon and Brandon have justifi ed their decision and 
found a measure of central tendency, can you see how these methods 
might limit or misrepresent a data set? 

We have to be careful when relying on these methods to describe 
data. It is important to consider which methods are most appropriate.

Their teacher Ms. Preece challenged the students to fi nd a better way 
to calculate their term mark. What did they do? Do you know? They 
used mean.

Let’s use Shannon and Brandon’s math scores as the data set to fi gure 
out what mean is. Mean is a value that represents a set of data. It is 
determined by sharing the sum of the data evenly among the values in 
the set. Another word used to represent this concept is “average.” You 
may have heard it used before.

!
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Mean: Using Counters

We will use counters to show how we can fi nd the mean using the 
scores from Brandon and Shannon’s quizzes.

For this activity you’ll need to do some cutting. Go to the templates 
section (at the back of the module) and locate the counters template. 
Once you have the template, follow the instructions below.

Cut out and colour the counters:

• Colour 4 red

• Colour 5 yellow

• Colour 9 blue

• Colour 8 green

• Colour 9 purple

After you have colored the dots, sort them into the piles based on 
their colour. These colored dots now represent the math scores of 
Shannon and Brandon. Can you see how the red pile represents their 
score of 4?

Now using these counters, move them around so that every pile has 
the same amount. The mean shows us what a typical or average score 
would be. If the students had received the same score on every quiz, it 
would be easy to determine what the mean is. Because the scores are 
different on every quiz, rearranging the counters so that the piles are 
even will tell us what their typical score on the quizzes are. This is the 
mean.

After rearranging the piles, you should have 7 counters in each pile. 
Which piles did you take from? Which piles did you give to? This 
concept of sharing is exactly what the mean is. Sharing to make values 
even tells us what a typical measure would be. 
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Mean: Using a Bar Graph

We can also show what mean is by using this bar graph of Shannon 
and Brandon’s math scores.
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Looking at this bar graph we can see that some bars are really tall and 
some bars are really short. We can share the bars to make them even. 
Then we will see what the mean is. For example, Quiz 3 has a score 
of 9, but Quiz 1 has a score of 4. We can share by giving some of the 
Quiz 3 bar to the Quiz 1 bar like this: 
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If we keep sharing the tall bars with the shorter bars, the graph 
eventually looks like this: 
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The mean value for this set of data using a bar graph is a score of 7. 

Sometimes it’s easier to understand a process if we look at in a variety 
of ways. Let’s try to fi nd the mean using another method. 

Mean: Using Calculations

Now that you have found the mean using a bar graph and counters, 
showing you how to solve the mean with calculations will make more 
sense. The same idea of “sharing” still applies.

First we add up all the values:

4 + 5 + 9 + 8 + 9 = 35

The second step is to divide the total of the set by the amount of 
values within it. In this example, we have 5 values. Therefore, to fi nd 
the mean we divide our total, 35, by the amount of values, 5.

35 ÷ 5 = 7

By calculating, we can see that our mean is the same as the other 
methods: 7.

Do you think that 7 is a more representative score of Shannon and 
Brandon’s performance this term in math? How does it compare to 
the median 8 and the mode 9? 

This matches 
the mean we got 
when we used 
the counters!
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Which method helped you understand mean the best? Let’s do some 
questions together involving mean. Choose the method that works 
the best for you. 

Here are the ages of a group of children in a choir:

9, 10, 11, 7, 14, 11, 10, 8, 7, 7, 11, 11

1. What is the mean age?

2. If two new members joined and they are both 7 years old, what is 
the new mean age?

Use the chart to answer the questions. Then compare your answer to 
the solution that follows:

1. Age of children in the 
choir

2. Age of children in choir 
with two new members

Data Set

Sum of 
Values
Number of 
Values
Mean

 

The method that 
works best for 
fi nding the mean 
is…
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Solution:

1. Age of children in the 
choir

2. Age of children in choir 
with two new members

Data Set 7,7,7,8,9,10,10,11,11,11,11,14 7,7,7,7,7,8,9,10,10,11,11,11,11,14

Sum of 
Values

116 130

Number of 
Values

12 14

Mean

 

Mean A = total sum
number of  values

= 116
12

= 9.7
The mean age is 9.6 
years old.

 

Mean B = total sum
number of  values

= 130
14

= 9.3
The mean age after the 
two new members join 
is 9.3 years old.

Putting It All Together

Now that you know how to fi nd the mode, median, and the mean, 
you can use all of them to describe a set of data. It is good to describe 
a set of data by using several measures. As you have seen, sometimes 
one method does not give a fully accurate representation of a set. Just 
like Shannon and Brandon’s teacher wanted a fair value to express 
their performance, we want a fair value to express our data. Knowing 
that you are looking for what is “typical” is a good way to determine 
which method is the most appropriate method to choose.

You may have noticed that mean is similar to a concept you may 
already be aware of. “Mean” is often referred to as “the average.” 
However, statisticians use the word “average” to refer to any measure 
of middle or “central tendency” of a data set.

Let’s look at an example together that incorporates all that we have 
learned so far.

The Calgary Stampede is a famous exhibition 
that includes a summer fair and a rodeo. People 
dress up like cowboys and spend their days 
riding horses, listening to country singers, and 
eating Alberta beef! 

The stampede had record attendance in 2006. 
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Date Attendance

July 4 31 308
July 5 86 070
July 6 134 693
July 7 146 490
July 8 78 963
July 9 127 471
July 10 123 035
July 11 106 711
July 12 144 813
July 13 160 253
July 14 122 711

Using mode, median, and mean, determine the most appropriate 
value to represent the average amount of visitors per day at the 
Calgary stampede.

Use this chart if you need help with the steps, and compare your 
answer to the solution below.

List the data set in order from least to greatest.

Mode: most occurring Median: The middle value

Mean or average: sharing the sum evenly among a set

Data Set

Sum of 
Values
Number of 
Values
Mean
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Mode:

Median:

Mean:

I think the (mode/median/mean) is the most appropriate method to 
represent the average because:

Solution:

List the data set in order from least to greatest.
31 308, 78 963, 86 070, 106 711, 122 711, 123 035, 127 471, 134 693, 
144 813, 146 490, 160 253

Mode: most occurring Median: The middle value

There is no value that 
occurs more than once, 
therefore there is no mode.

31 308, 78 963, 86 070, 
106 711, 122 711, 123 035, 127 471, 
134 693, 144 813, 146 490, 160 253

Median: 123 035

Mean or average: sharing the sum evenly among a set

Data Set 31 308, 78 963, 86 070, 106 711, 122 711, 123 035, 
127 471, 134 693, 144 813, 146 490, 160 253

Sum of 
Values

1 262 518

Number of 
Values

11

Mean
Mean A = 

total sum
number of  values

=
1 262 5188

11
= 114 774.364
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The mean amount of visitors per day at the Calgary stampede 
is 114 774. Round to the nearest whole number because you 
cannot have a fraction of a person.

Mode: no mode

Median: 123 035

Mean: 114 774

I think the median and the mean are the most appropriate methods 
to represent the average because: they are similar to each other. 
The mode is not a good representation, because there were 
never two days where the same amount of visitors came to the 
stampede.
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1. The following table shows the populations of Canada’s provinces and 
territories as of July 1, 2007.

Province/Territory Population
Newfoundland and Labrador 506 275
Prince Edward Island 138 627
Nova Scotia 934 147
New Brunswick 749 782
Quebec 7 700 807
Ontario 12 803 861   
Manitoba 1 186 679
Saskatchewan 996 869
Alberta 3 473 984
British Columbia 4 380 256
Yukon Territory 30 989
Northwest Territories 42 637
Nunavut 31 113

a. Determine the mean population of all provinces or all territories.

b. Is your answer an accurate value representing the typical population of a 
 province or territory in Canada? Explain.
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2. This chart describes average heights of grade 7 students in each province. 

What is the mean height of Grade 7 students across Canada? Round your 
answer to the nearest tenth.

Province/Territory Height (cm)
Newfoundland and Labrador 156.5
Prince Edward Island 158.9
Nova Scotia 156.7 
New Brunswick 151.5 
Quebec 155.2 
Ontario 155.2 
Manitoba 157.8 
Saskatchewan 154.9 
Alberta 150.6 
British Columbia 153.6 

 Source: Census at School, 2003–2004

3. A set of values has a sum of 84 and a mean of 12. How many values are in 
the set?

Turn to the Answer Key at the end of the Module and mark your answers. 
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Lesson 7.2D: Outliers—Skewing the Data!

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. 

What is the affect 
of an outlier?
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Lesson 7.2D: Outliers—Skewing the Data!

Introduction

Statistics are a great way to communicate information about data. 
Understanding statistics involves critical examination.  

Media is gaining more and more of an infl uence in our lives. It’s 
important to make sure we look at data presented in magazines and 
on TV from multiple perspectives. We wouldn’t want to be misled! 

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/mod7.html

Look for Lesson 7.2D: Outliers—Skewing the Data! and check out some 
of the links!
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Warm-up

Complete the subtraction practice to get ready for this lesson:

56 – 23 = 43 – 12 = 26 – 11 = 98 – 23 =

12 – 4 = 56 – 25 = 99 – 24 = 65 – 7 =

32 – 18 = 90 – 64 = 101 – 23 =  87 – 19 =

29 – 19 = 63 – 59 = 82 – 59 =  134 – 76 =

Turn to the Answer Key at the end of the Module and mark your answers.  
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Explore
What is an outlier?

An outlier is a value that is much larger or smaller than other values.

What is The Affect of an Outlier? The True Story of Dora

Let’s look at an example to understand the effects of outliers.

Dora’s cafeteria makes the best food ever! Dora is a favorite in the 
school, known for her great tasting lunches. She wants to make sure 
that she feeds all the students, while at the same time not wasting any 
food. (Although the teacher next door really likes it when there are 
leftovers!) Normally Dora makes 400 lunches a day, and every day she 
has too much food. 

Dora recorded how many lunches were bought every day for 15 days.

Day Lunches bought
1 345
2 323
3 357
4 313
5 120
6 298
7 359
8 355
9 327
10 301
11 311
12 345
13 333
14 354
15 362

!
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Then she calculated the mean to determine a central measure, or 
typical amount of lunches sold in a day.

Calculate the mean and compare your results to Dora’s solution below.

Data set:

Sum of values

Number of values

Dora’s Solution:

Data set: 120, 298, 301, 311, 313, 323, 327, 333, 
345, 345, 354, 355, 357, 359, 362

Sum of values
4803

Number of values
15

Mean = 
sum

number of  values

=
4803
15

= 320

When Dora looked at her value, she was confused. If she chose 
320 lunches as her average day, she would not have enough food for 
most of the days. She looked back at her data and noticed that out of 
the 15 days, 10 of them showed MORE than 320 lunches bought. 

“This is not typical!” she said to herself.

What was Dora to do? Not having enough food just wasn’t a 
solution… she would be dealing with rioting hungry students!

?
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Dora decided to fi nd out what was going on. She looked back over 
the 15 days and realized that on one of the days there was a huge 
fi eld trip. All of the Grade 8 and 9 classes were out at Stanley Park 
doing science experiments. She knew exactly what to do!

Dora knew she has been the victim of an outlier. Because so many 
students were away on the day of the fi eld trip, her data was skewed.

How do I fi nd outliers?

To fi nd the outlier, let’s look at a graph of Dora’s data:
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On most days, the number of students buying lunches was about the 
same… except one. On Day 5, only 120 students bought lunch. How 
would including this day in our calculation affect our average value? 

Dora decided that because Day 5 wasn’t a typical day, she wouldn’t 
include it in fi nding her central value.

?
When was the 
fi eld trip?
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Help Dora fi nd the mean of her data WITHOUT including the outlier, 
Day 5, of her data collection. Compare your data to Dora’s solution 
below:

Data set:

Sum of values

Number of values

Mean without outlier

Dora’s Solution:

Data set: 298, 301, 311, 313, 323, 327, 333, 
345, 345, 354, 355, 357, 359, 
362

Sum of values
4683

Number of values
14

Mean = 
sum

number of  values

=
4683
14

Mean without outlier         335
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Dora looked at her new mean value. When she compared it to her 
data she found that her new value was a much better representation 
of her typical day. 

Look at the graph again. Lines have been drawn to represent the 320 
mean value and the 335 mean value. Can you see how excluding the 
outlier gave Dora a better representation of a typical day?

Count the bars that are over our new mean value, then count the 
bars that are below. The amount above and below are close to being 
balanced. 

The new mean is a good measure of central value. 
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Outliers affect measures of central tendency. The smaller the set of 
data, the more an outlier has an affect.

As readers of data, we need to take outliers into consideration. 
Knowing when to include or exclude values that are not typical will 
prevent data from being skewed, or misleading. 

When you’re deciding if a value is an outlier, ask yourself:

Does this value represent a typical scenario? 
Does this value represent what would normally happen?

When you are ready, move on to your practice questions identifying 
outliers and determining their affects.
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The last two teams in the playoffs in the 2008 hockey season were the Detroit 
Red Wings and the Pittsburgh Penguins. The table below summarizes the goals 
scored by each team in the four rounds of the fi nals.

Pittsburgh Team Played
Number 

of Games
Goals 

Scored
Average Goals 

Scored per Game

Round 1 Ottawa 4 16

Round 2 NY Rangers 5 15

Round 3 Philadelphia 5 24

Round 4 Detroit 6 10

Detroit Team Played Number 
of Games

Goals 
Scored

Average Goals 
Scored per Game

Round 1 Nashville 6 17

Round 2 Colorado 4 21

Round 3 Dallas 6 17

Round 4 Pittsburg 6 17

1. Complete the two tables above.

2. Find the mean, mode, and median of the “average goals scored per 
game” for each team.
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3. Based on these values, who do you think is the stronger team? Explain 

your answer.

4. Can you identify any outliers that might skew your statistics?

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

7.2
Section Summary

In this section we explored several ways to describe data sets. We started by looking 
at range, the difference between the greatest and least value in a set of data. This 
method of describing data is useful sometimes, but not always. 

Sometimes it’s better to describe a data set using a measure of central tendency. We 
learned how to fi nd the median, mode, and mean of a data set, and explored how 
each method is useful in different situations. 

In the last lesson we saw how outliers can affect (or skew) your data.
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Section Challenge

Gas Relief!!!

Elan is looking to buy a new car. Because fuel prices have increased so drastically 
within the past year, she is considering buying a hybrid vehicle. Hybrid vehicles 
combine the energy from fuel with electricity. There are many cars on the market, so 
Elan researched all kinds of cars before deciding to take three on a test drive. Use the 
following data to decide which three cars Elan should consider when purchasing a 
car.

Car
Mileage in city

(L for each 100km)
1   Honda Civic 7.4
2   Honda Civic hybrid 4.7
3   Mazda 3 8.4
4   Toyota Prius hybrid 4.0
5   Toyota Yaris 7.0
6   Camry Hybrid 5.7
7   Saturn Hybrid 8.5
8   Mini Cooper 7.1
9   Chevrolet Cobalt 9.2

1. Find the range of fuel effi ciency for the listed cars.

2. Find the mode, median, and mean for the fuel effi ciency values.

3. How can you use these values to decide which three cars Elan should consider to 
test-drive?

4. Given the research and analysis of the data above, would you agree or disagree 
with the statement that Hybrid vehicles, on average, are better on gas than 
regular cars


