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Objectives
Read these objectives. The objectives tell you what you will be able to do when 
you have successfully completed this LIFEPAC. When you have finished this 
LIFEPAC, you should be able to:

 z Describe the various types of samples. 

 z Determine the measures of central tendency and dispersion. 

 z Identify types of data. 

 z Construct bar graphs, circle graphs, line graphs, stem-and-leaf plots, 
histograms, box-and-whisker plots, and scatter plots. 

 z List ways that graphs can be misleading. 

 z Determine the appropriate data display for a given set of data. 

This unit explores methods for gathering and then drawing conclusions about 
data. Students are introduced to the distinction between categorical and nominal 
data. Two graphs for categorical data are explained—bar graphs and circle 
graphs. Five graphs for numerical data are covered—line graphs, stem-and-leaf 
plots, histograms, box-and-whisker plots, and scatter plots. The unit ends with 
lessons on misleading graphs and the selection of appropriate graphs. Students 
are expected to analyze, interpret, and make predictions about data.

Data Analysis

Introduction
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Survey the LIFEPAC. Ask yourself some questions about this study and write your questions here.
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1. Collecting and Representing Data
ColleCting Data
Have you ever seen a TV commercial 
that claims that eight out of 10 dentists 
recommend a brand of toothpaste? Or, 
maybe a laundry detergent commercial that 
states that the product is preferred by four 
out of five moms?

There are standards that govern 
advertising, such as truth in advertising. 
This means that a company has to be able 
to prove the data that they claim to be true 
about their product. How is a company able 
to claim that four out of five moms prefer 
their product? Do you think the company 
was able to ask every single mom? Do you 
think the toothpaste company was able to 
get every dentist to answer their questions? 
That might not be possible. What they do is 
ask some of the dentists and some of the 
moms. This is called sampling. Let’s find out 
more.

This lesson will help you understand how 
companies use samples to help them make 

predictions about the general population’s 
preferences. You will also learn about the 
many different types of sampling that can 
be used.

Objectives
z	 Identify a sample as biased or unbiased. 
z	Make predictions from a sample. 
z	 Interpret a tally chart to identify trends and make predictions about the general 

population. 

Vocabulary
biased sample—sample not representative of the entire population
convenience sample—only members of the population who are easily accessible are 
selected
population—entire group of individuals or items from which samples are taken
random sample—every member of the population has an equal chance of being selected 
(unbiased sample)
sample—small part of a population chosen to represent the entire group
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self-selected sample—members of a population that volunteer for a survey
stratified sample—a population is divided into groups and then members are selected 
from each group
survey—a sampling of a population used to make predictions
systematic sample—a rule is used to select members from a population

Use of Sampling
Before a company can make a claim that 
their product is recommended by four out 
of five dentists, they have to conduct a 
survey to ask dentists their opinions about 
the product. In this example, the dentists 
are the population for the survey.

How do you think a company is able to get 
every dentist in the U.S. to answer their 
survey? They don’t. It’s extremely difficult to 
contact every dentist and get them to give 
their opinions. Because of this, companies 
use a method called sampling. A sample is a 
small part of a population that is chosen to 
represent the entire group.

From the results of their samples, 
companies can make predictions about 
larger populations. A variety of types of 
sample groups can be used. The larger the 
sample used, the more reliable the results 
and predictions will be.

Types of Samples
Any time you choose to use a sample, you 
need to be careful to make a good choice of 
which type to use.

Let’s take a closer look at examples of each 
type of sample, in Figure 1.

A biased sample is a sample that is not 
representative of the entire population. 
An example of a biased sample happened 
in the 1948 presidential election. The 
Chicago Tribune printed a headline that 
read “Dewey Defeats Truman” based on 
the results of a telephone survey. In fact, 
Truman won the election. Their survey was 
biased because it included only people who 
owned phones, which in 1948 was not very 
many. Those that owned phones tended to 
be better off financially, which was another 
form of bias.

A convenience sample is a sample where 
the representatives chosen are easily 

Type of Sample Definition
biased sample sample that isn’t representative of the entire population
convenience sample sample where representatives are easily accessible
random sample  
(unbiased sample)

every member of the population has an equal chance of 
being selected

self-selected sample sample where members of the population volunteer to 
take part

stratified sample members are selected from different groups that exist in 
the population

systematic sample members are selected through the use of a rule

Figure 1| Types of Samples

Data Analysis | Unit 9

6| Section 1



accessible. Examples of convenience 
samples are using shoppers at a local 
mall or asking your friends their opinions. 
Convenience samples can be biased.

A random sample, or unbiased sample, is 
where every member of the population 
has an equal chance of being selected. An 
example of a random sample is putting all 
of the names of the students in the class 
in a hat and then randomly selecting two 
names from the hat.

A self-selected sample is a sample where 
members of the population volunteer to 
take part. An example of a self-selected 
survey is an online survey that appears 
on a website. People can choose to take 
the survey or not, making it a self-selected 
sample. Self-selection can bias a sample.

A stratified sample is produced when 
participants are selected from different 
groups that exist within a population. 
If a school cafeteria wanted to identify 
students’ favorite snack foods, they could 
decide to ask 90 students from each of the 
grades at the school. Stratified samples 
are usually designed to produce random 
samples.

A systematic sample is a sample where 
members are selected through the use of 
a rule. An example of systematic sampling 
is asking every tenth person the same 
question. Systematic samples are designed 
to produce random samples.

Making Predictions from Samples
Once you have gathered information from 
a sample, you can use the results to make 
predictions about the entire population 
by using a simple proportion. Let’s work 
through some examples.

Example:
►	 Thirteen out of 20 people prefer 

the taste of coffee B to coffee A. If a 
company plans to serve both coffees 
at their next meeting of 440 workers, 
how many cups of coffee B can they 
predict they will serve?

Please Check! You can solve a proportion 
by cross multiplying and then solving for the 
variable. 

Solution:

Set	up	the	proportion.

(20)(x) = (13)(440) Cross	multiply.

20x = 5,720 Multiply	on	the	right	side.

x = 286 Divide	both	sides	by	20.

►	 The company can predict that they 
will serve 286 cups of coffee B.

Example:
►	 The local grocery store finds that 

43 out of 100 shoppers use their 
frequent shopper’s card. How many 
customers out of 1,200 can the 
store predict will use their frequent 
shopper’s card?

Solution:

Set	up	the	
proportion.

(100)(x) = (43)(1,200) Cross	multiply.

100x = 51,600 Multiply	on	the	right	
side.

x = 516 Divide	both	sides	
by	100.

►	 They can predict that 516 customers 
out of every 1,200 will use their 
frequent shopper’s card.
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Let’s Review
Before moving on to the practice problems, 
make sure you understand the main points 
of this lesson. 

�	 Companies often use surveys to 
determine the popularity of their 
products. 

�	Because it would be difficult to survey 
every person in a population, sampling 
is used. 

�	 There are a number of different types 
of samples, some of which are more 
likely to accurately represent their 
populations. 

�	 From the results of samples, companies 
can make predictions about entire 
populations.

 Complete the following activities.

1.1 Fifty students were randomly selected to take part in a survey about their favorite 
school lunch. Each student was allowed to only pick one item. The results are 
shown in the table.

Food Item 
Preferred

Number of 
Students

pizza 27
cheeseburger 14

salad bar 9

Based on the information, if the 
school served 500 lunches, how many 
pizzas can they expect to serve?

�	27

�	270
�	140

�	90

1.2 A group of students wants to determine the favorite snack food at their school. 
They know they should use a sample because the student population at their high 
school is 5,000. What is the best way for them to get a random sample of 100 
students?
�	Ask the teachers at the school 

their opinions.

�	Ask every 20th student until they 
reach 100 students.

�	Ask the first 100 students that get 
off the bus in the morning.

�	Ask all the students in the 
cafeteria during one of the four 
lunch periods.

Data Analysis | Unit 9

8| Section 1



1.3 Miguel surveyed all the members of the junior high choir about their favorite class. 
The results from his survey are:

Favorite Class Number of Students
choir 19
math 7

history 5
English 9
science 4

 Miguel concluded, from his results, that the favorite class among the entire student 
body would also be choir. Which is the best explanation of why his conclusion might 
not be true?
�	The survey should have been 

conducted each day for a week.

�	His sample group does not 
represent the entire student body.

�	The survey should have been 
conducted with the eighth-graders 
only.

�	The choir only meets one day a 
week.

1.4 A cola company wants to test their cola against their biggest competitor’s cola. They 
decide to randomly sample 150 people. The results from their survey show that 98 
people out of 150 people prefer their cola to their competitor’s. What is the best 
prediction of the number of people who will prefer their cola if 1,200 people are 
asked?
�	784 �	1,078 �	980 �	686

1.5 A ____________________ sample is a sample that isn’t representative of the entire 
population.

1.6 A random sample is also called an unbiased sample.
{	True 
{	False 

1.7 If six out of 15 customers order a chicken sandwich, how many chicken sandwiches 
should a restaurant predict they will need to serve 270 people?
�	108 �	270 �	90 �	120

1.8 A company surveys every tenth person in the phone book. What type of sampling 
did the company use?
�	biased sample

�	self-selected sample
�	stratified sample

�	systematic sample
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Measures of Central tenDenCy anD Dispersion 
Suppose you threw a dart at a dart board 
twelve times and recorded each of the 
numbers. Now, you have a set of numbers. 
Where do we go from here? We’re going to 

want to find the mean, median, mode, and 
range of your numbers. As you go through 
this lesson, you will learn how to find these 
measures.

Objectives
z	 Identify the mean, median, mode, and range for a set of data. 
z	 Calculate the missing value of a data set when given the mean and the rest of the 

data set. 

Vocabulary
central tendency—ways to describe or summarize the clustering of data
data—information, often numerical
dispersion—how data are distributed
mean—the sum of the data divided by the quantity of data items
median—the middle value of a set of data arranged in numerical order
mode—the most frequently occurring number(s)
range—the difference between the largest and smallest data points

Measures of Central Tendency
Measures of central tendency are different 
ways to summarize data. The common 
measures of central tendency are the 
mean, median, and mode. Each measure 
gives different information about the same 
set of data. Therefore, each one serves 
a different purpose. Let’s take a look at 
each of the different measures of central 
tendency.

Median
The median is the middle number of a set 
of data when the data have been put in 
numerical order.

Connections! The median of a set of data is 
just like the median on a road. You can find 
both medians in the middle! 

�	 If there is an odd number of data points, 
the median will be the number in the 
middle. 

�	 If there is an even number of data 
points, you will need to find the mean of 
the two middle numbers. To do this, add 
the two middle numbers together, and 
then divide by two. 

Earlier, you threw a dart 12 times to gather 
a set of data. Let’s find the median of this 
set of data.

Your dart throwing produced the following 
numbers, not necessarily in this order:

�	 4, 17, 50, 11, 20, 18, 5, 19, 4, 16, 14, 15

The first thing we need to do is to put the 
numbers in order, from smallest to largest.

�	 4, 4, 5, 11, 14, 15, 16, 17, 18, 19, 20, 50

Data Analysis | Unit 9
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The middle of your set of numbers falls 
between the 15 and 16. This is the middle 
because it cuts the data into two equal 
groups. But, we need to know what number 
represents the middle. So, we need to find 
out what is in the middle of 15 and 16. To 
do this, we need to add them together and 
then divide by two.

�	 15 + 16 = 31

�	 31 ÷ 2 = 15.5

Your dart throws have a median of 15.5.

Take a look at some more examples.

Example:
►	 Find the median of the data.
►	 7, 6, 9, 11, 6, 8, 9

Solution:
►	 First, put the data in numerical order 

from smallest to largest.
►	 6, 6, 7, 8, 9, 9, 11
►	 There is an odd number of data 

points so the median is the number 
in the middle.

►	 The median for this set of data is 
eight.

Example:
►	 Find the median of the following 

data.
►	 11, 9, 14, 8, 12, 15, 8, 13, 7, 19

Solution:
►	 First, put the data in numerical order.
►	 7, 8, 8, 9, 11, 12, 13, 14, 15, 19
►	 This time, we have an even number 

of data points. That means that both 
11 and 12 are in the middle of the 
set of data. We now need to find the 
middle of those two numbers.

• 11 + 12 = 23

• 23 ÷ 2 = 11.5
►	 The median for this set of data is 

11.5.

Mode
Another measure of central tendency is the 
mode. The mode is the number or numbers 
that occur most often. A set of data can 
have one mode, more than one mode, or 
no modes.

Let’s use the set of data you collected from 
throwing the darts.

�	 4, 17, 50, 11, 20, 18, 5, 19, 4, 16, 14, 15

You are looking for the number or numbers 
that appear the most often. You don’t have 
to put the data in numerical order, but it 
can help.

�	 4, 4, 5, 11, 14, 15, 16, 17, 18, 19, 20, 50

Now that they are organized, you can see 
that four is the number that occurs most 
often. Therefore, the mode for this set of 
data is four.

Here are a few more examples to take a 
look at.

Example:
►	 Find the mode of the set of data.
►	 7, 6, 9, 11, 6, 8, 9

Solution:
►	 The mode is both six and nine, 

because they each appear twice.

Did you know! When a set of data has two 
modes, it is bimodal. 
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Example:
►	 Find the mode of the set of data.
►	 11, 9, 14, 8, 12, 15, 8, 13, 7, 19

Solution:
►	 The mode for this data set is eight, 

because it is the only number that 
occurs more than one time.

Example:
►	 Find the mode of the set of data.
►	 23, 16, 21, 18, 28, 27

Solution:
►	 There is no mode for this set of data, 

because each of the values occurs 
once.

Make note! The mode is “no mode,” not 
zero. Zero implies that the number zero 
occurs the most often. 

Mean
The last measure of central tendency we 
are going to look at is the mean. The mean 
is the sum of all of the data, divided by 
the number of data points. You already 
experience means every day in school. Your 
grade is determined by finding the mean of 
all of your assignments, tests, quizzes, etc.

Again, let’s use the set of data from the dart 
throws.

�	 4, 17, 50, 11, 20, 18, 5, 19, 4, 16, 14, 15

The first step is to add all of the numbers 
together.

�	 4 + 17 + 50 + 11 + 20 + 18 + 5 + 19 + 4 + 
16 + 14 + 15 = 193

Next, divide the sum by the number of 
pieces of data. In this case, we have 12 

pieces of data. Round your answer to the 
nearest tenth, if it isn’t a whole number.

�	 193 ÷ 12 = 16.1

�	 The mean of the set of data is 16.1.

Let’s take a look at finding the mean of 
some of the sets of data from previous 
examples.

Example:
►	 Find the mean of the set of data.
►	 7, 6, 9, 11, 6, 8, 9

Solution:
►	 The first step is to find the sum of the 

data.
►	 7 + 6 + 9 + 11 + 6 + 8 + 9 = 56
►	 Next, divide the sum by the number 

of data points.
►	 56 ÷ 7 = 8
►	 The mean of the data is eight.

Example:
►	 Find the mean of the set of data.
►	 11, 9, 14, 8, 12, 15, 8, 13, 7, 19

Solution:
►	 Begin by finding the sum of the data.
►	 11 + 9 + 14 + 8 + 12 + 15 + 8 + 13 + 7 

+ 19 = 116
►	 Next, divide the sum of 116 by 10, 

because there are 10 pieces of data.
►	 116 ÷ 10 = 11.6
►	 The mean of the data is 11.6.

Example:
►	 Find the mean of the set of data.
►	 23, 16, 21, 18, 28, 27

Data Analysis | Unit 9
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Solution:
►	 23 + 16 + 21 + 18 + 28 + 27 = 133
►	 133 ÷ 6 = 22.2
►	 The mean is 22.2.

Finding Missing Data Points
Sometimes, you will be given the mean of 
a set of data and all but one of the data 
pieces, and then be asked to find the 
missing datum. Basically, you need to work 
backward, since you know the mean and 
want to find out what data produced it. 
Let’s take a look at a few examples of how 
to find a missing piece of data.

Example:
►	 Felix struck out seven players in his 

first game, eight in his second game, 
three in his third game, four in his 
fourth game, and six players in his 
fifth game. After his sixth game, he 
had an mean of five strikeouts per 
game. How many players did he 
strike out in his sixth game?

Solution:
►	 The first step is to set up an equation 

to find the missing piece of data. We 
know that his mean was found by 
adding up all his strikeouts over the 
six games, and then dividing the sum 
by six. Let’s set it up the same way. 
Since we don’t know how many he 
struck out in game six, we will use a 
variable in its place.

►	 7 + 8 + 3 + 4 + 6 + x = 5 · 6
►	 Notice, we set the equation equal 

to 5 · 6, which is his mean times the 
number of games. That gives us the 
total number of batters that struck 
out. We can now combine the like 
terms on the left side to help us solve 
the equation.

►	 x + 28 = 30
►	 x = 2
►	 Felix struck out two players in his 

sixth game.

Example:
►	 Keisha has already earned scores of 

84, 93, 87, and a 91 in her Spanish 
class. What score does she have to 
get on her next test to have an mean 
test score of 90?

Solution:
►	 84 + 93 + 87 + 91 + x = 90 · 5
►	 x + 355 = 450
►	 x = 95
►	 Keisha needs to earn a 95 on her 

next test in order to have a 90% 
mean on her tests.

Measure of Dispersion
There are a number of measures of 
dispersion, or how data are distributed. 
However, we are only going to focus on one 
in this lesson. The range of a set of data is 
the difference between the highest point of 
data and the lowest point of data. Simply, 
all you have to do is subtract the smallest 
number from the largest number.

Let’s use your data from the darts one last 
time.

�	 4, 17, 50, 11, 20, 18, 5, 19, 4, 16, 14, 15

The first step is to identify the smallest and 
the biggest numbers found in the data. 
The smallest number you threw was four, 
and the largest was 50. The next step is to 
subtract four from 50.

�	 50 - 4 = 46

�	 Your data has a range of 46.
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Example:
►	 Find the range of the set of data.
►	 7, 6, 9, 11, 6, 8, 9

Solution:
►	 The first step is to identify the 

largest number, 11, and the smallest 
number, six. Then, subtract the 
smallest number from the biggest 
number.

►	 11 - 6 = 5
►	 The range of the set of data is five.

Example:
►	 Find the range of the set of data.
►	 11, 9, 14, 8, 12, 15, 8, 13, 7, 19

Solution:
►	 19 - 7 = 12
►	 The range of the data is 12.

Example:
►	 Find the range of the set of data.
►	 23, 16, 21, 18, 28, 27

Solution:
►	 28 - 16 = 12
►	 The range of the data set is 12.

Let’s Review
Before moving on to the practice problems, 
make sure you understand the main points 
of this lesson. 

�	Data can be summarized using either 
measures of central tendency (mean, 
median, and mode) or a measure of 
dispersion (range). 

• The mean is the sum of the data 
divided by the number of data points. 

• The mode is the most frequently 
occurring number or numbers. 

 – If all of the data points occur with 
equal frequency, a set of data has 
no mode. 

 – There can be more than one mode 
for a set of data.

• The median is the number in 
the middle, when the data are in 
numerical order. 

• The range is the difference between 
the biggest and the smallest number.

Data Analysis | Unit 9
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 Complete the following activities.

1.9 Match the definition to its vocabulary word.
 ________  difference between largest 

and smallest data piece
 ________  middle value of a set of data
 ________  most commonly occurring 

number(s)
 ________  the sum of the data divided 

by the quantity of data 
items

mean
median
mode
range

1.10 What is the range of this data? 
45, 19, 23, 67, 28, 35, 46, 21, 58, 60, 23, 51
�	44 �	48 �	41 �	37

1.11 What is the mode of this data? 
45, 19, 23, 67, 28, 35, 46, 21, 58, 60, 23, 51
�	no mode �	45 �	57 �	23

1.12 What is the median of this data? 
45, 19, 23, 67, 28, 35, 46, 21, 58, 60, 23, 51
�	35 �	45 �	40 �	40.5

1.13 A set of data can have no mode.
{	True 
{	False 

1.14 Which measure results in the highest value for the data given? 
26, 29, 29, 17, 33, 24, 32, 24, 21, 29
�	mean �	median �	mode �	range

1.15 If a baseball player has four hits in 11 at bats, what is his batting average?
�	0.400 �	0.364 �	0.357 �	0.345

1.16 Javier earned the following scores on his first five tests: 77, 89, 84, 80, and 85. What 
score did he earn on his last test to have a test mean of 84%?
�	89% �	84% �	86% �	88%

Unit 9 | Data Analysis

Section 1 |15



1.17 Which shows the measures in ascending order for this data? 
14, 18, 11, 11, 15, 18, 11, 12, 15
�	range, mode, mean, median

�	range, mean, median, mode
�	range, median, mode, mean

�	range, mode, median, mean

1.18 Which data set has a median of 15?
�	9, 17, 13, 15, 16, 8, 12

�	18, 15, 11, 14, 19, 15, 6 
�	7, 16, 14, 16, 11, 7, 17 

�	18, 9, 19, 16, 6, 20. 13

1.19 Match the best measure to each situation.
 ________  The weights of wrestlers on 

the team varies by 74 lbs.
 ________  The most popular M&M’s 

color is green.
 ________  The mean price for an mp3 

download is $1.96. 
 ________  Half of the students in 3rd 

hour PE are 15 or older.

range
mode
median
mean

1.20 Ashlynn played six rounds of golf. Her scores were 72, 79, 74, 76, 76, and 75. She 
really wants to have an mean of 75 after her next round of golf. What must she 
shoot in order to have an mean of 75?
�	66 �	75 �	73 �	72

1.21 5, 3, 7, 9, 5, 19, 4 
In this data, five is the ____________________ .
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Bar graphs 
Bar graphs are one of the most commonly 
used graphs. You can find them in books, 
magazines, newspapers, or even on the 
television news. They offer us an easy-to-

read glimpse of how quantities compare 
to one another. This lesson will help you 
understand both how to read and construct 
a bar graph.

Objectives
z	 Interpret a bar graph. 
z	 Construct a bar graph from a set of data. 

Vocabulary
bar graph—a graph used to compare quantities that are represented by bars
median—the middle value of a set of data arranged in numerical order
range—the difference between the largest and smallest data points
scale—marks in a fixed interval on a graph

Interpreting Bar Graphs
Bar graphs are displays used to compare 
categorical data. The length of a bar 
represents the magnitude of the data. 
Bar graphs provide an easy-to-read visual 
of which category occurs most often and 
which category occurs least often. You can 
compare the bars to see the relative size of 
each category of data.

Let’s take a look at the following bar graph.

We can gather a lot of information from the 
bar graph. For instance, we can see that 63 
eighth graders were asked how they get 
to school. We can determine how many 
students walk, ride the bus, get a ride in a 
car, or ride their bike.
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Let’s look at some other questions that can 
be answered by this bar graph.

�	How many more students ride a bus 
than walk to school?

• 12

�	What is the least popular way to get to 
school?

• Riding a bike.

We can also find the median and range of 
the data shown on the graph. Let’s look 
at how we can do this. The median is the 
middle of the data when the data are 
arranged in numerical order.

�	 4, 13, 21, 25

Because both 13 and 21 are in the middle 
of the set of data, we need to find the 
average of these two numbers.

�	 13 + 21 = 34

�	 34 ÷ 2 = 17

�	 The median of the data is 17.

The range is the difference between the 
largest piece of data and the smallest piece 
of data.

�	 25 - 4 = 21

�	 The range of the data is 21.

You can also make predictions from a 
bar graph. For instance, we know that 63 
students provided the data to make this bar 
graph. What if we wanted to determine how 
many students out of 315 would walk to 
school?

You might recall that we can solve this 
problem by setting up a proportion. We 
know that 13 of 63 students walk to school. 
This fraction should equal the fraction of 
students out of 315 who we can expect to 
walk.

�	 =

�	 (13)(315) = 63x

�	 4,095 = 63x

�	 65 = x

We can predict that 65 out of 315 students 
will walk to school. Remember, this is only a 
prediction based on the data that we have.

Now that you understand how to read a 
bar graph, let’s look at how to make a bar 
graph.

Making Bar Graphs
You know that the bars on a bar graph are 
a visual representation of the data, but 
this isn’t the only important part of a bar 
graph. Every bar graph has both a vertical 
and horizontal axis. One axis will be labeled 
with the different categories, while the 
other axis will show the quantity of data. It 
doesn’t matter which axis has the bars and 
which has the quantities. The axis with the 
quantities can be a little trickier. This axis 
needs to have a scale that begins at zero. All 
graphs must also have a title.

Now that we know all the different parts 
of a bar graph, let’s learn how to make one 
from the following chart about teenagers’ 
favorite free-time activities.

Free Time Activity Number of 
Teenagers

Playing video games 17
Hanging with friends 29
Shopping 11
Playing sports 24
Talking on the phone 4
Computer 15

Remember, we can have the bars on either 
the vertical or the horizontal axis. For this 
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graph, let’s put the bars on the vertical axis 
and the quantities on the horizontal axis. 
This means that the horizontal axis needs a 
scale.

The graph has been given the title 
“Teenager’s Favorite Free Time Activity.” 
Notice that the horizontal axis has tick 
marks to show the number of teenager’s 
that prefer each activity. The vertical axis 
shows the different activities that the 
teenagers spend their free time doing.

The next step is to add the bars for each 
activity.

Now that the graph is done, you can answer 
questions about it. See if you can answer 
the questions about the graph.

�	Which activity did the fewest number of 
teenagers choose?

• Talking on the phone.

�	Which activity did the largest number of 
the teenagers prefer?

• Hanging with friends.

�	What is the median of the set of data?

• 4, 11, 15, 17, 24, 29

• 15 + 17 = 32

• 32 ÷ 2 = 16

�	What is the range of the set of data?

• 29 - 4 = 25

�	How many teenagers out of 850 would 
we expect to prefer to play sports in 
their free time? We know that 24 of the 
100 teenagers in our sample prefer 
sports. So, we just need to solve a 
proportion.

• =

• (24)(850) = 100x

• 20,400 = 100x

• 204 = x

We can expect 204 teenagers out of 850 to 
prefer playing sports.
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Let’s Review
Before moving on to the practice problems, 
make sure you understand the main points 
of this lesson. 

�	Bar graphs are a good way to compare 
categorical data. 

�	 The bars in the graph are an easy-
to-read visual of the quantities they 
represent. 

�	When constructing a bar graph, be sure 
to include a title for the graph and labels 
for the vertical and horizontal axes. 

�	Be sure that the axis with the scale 
begins at zero. 

�	Once the graph is made, you can gather 
a lot of information from it—everything 
from the range of the data to the 
category of data that is most preferred.

 Complete the following activities.

 1.22-1.24 The following graph shows the amount of snow that fell in Denver, 
Colorado in the winter of 1888-1889.
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1.22 How many inches of snow did Denver receive during this period?
�	21 inches �	21.3 inches �	21.7 inches �	22 inches

1.23 How much more snow fell in February 1889 than November 1888?
�	8.4 inches �	11.4 inches �	8.1 inches �	5.4 inches

1.24 What was the range of the snowfall in Denver?
�	7.6 inches �	9.2 inches �	5.4 inches �	4.8 inches

 1.25-1.28 The bar graph shows Kieya’s income over a seven-year period.

1.25 How much more was Kieya’s income in 2007 than in 2004?
�	$11,000 �	$12,000 �	$13,000 �	$14,000

1.26 Kieya made twice as much in 2001 than in 2004.
{	True 
{	False 

1.27 Between which two consecutive years did Kieya’s income increase the most?
�	2001 - 2002 �	2002 - 2003 �	2004 - 2005 �	2005 - 2006

1.28 The median of the data shown on the graph for Kieya’s income is _________ .
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1.29 Which bar graph correctly displays the information shown in the data table?

Favorite Animal Number
Panda 13
Snake 10
Tiger 17

Dolphin 15

�	

�	

�	

�	

1.30 Based on the data of Favorite Animals, how many people would we expect to pick a 
snake as their favorite animal if 440 people were asked their preferences?
�	104 �	80 �	136 �	120
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1.31 Which data table is represented on the bar graph shown?

Favorite Movie Genre Votes
Action 25
Comedy 28
Romantic Comedy 17
Horror 13

Favorite Movie Genre Votes
Action 21
Comedy 28
Romantic Comedy 17
Horror 11

Favorite Movie Genre Votes
Action 24
Comedy 28
Romantic Comedy 16
Horror 11

Favorite Movie Genre Votes
Action 23
Comedy 28
Romantic Comedy 16
Horror 13

�	 �	

�	 �	
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CirCle graphs

Circles are a common shape in our 
everyday world. You see circles everywhere 
you look. The coins we use to pay for items 
are circular in nature, as well as some of 
our favorite foods. Many of us enjoy eating 
pizza and pies. Both of these foods are 
usually circles. A circle can even be used 
to create a graph. If we graph information 

into a circle, we can compare the quantities 
of each category as a part of a whole. Let’s 
find out how.

This lesson will help you understand how 
to read a circle graph, which is also called a 
pie graph. You will learn how the quantities 
of each category compare with one another 
and as part of a whole.

Objectives
z	 Interpret a circle graph as parts of a whole. 
z	 Compare quantities of a circle graph. 
z	 Construct a circle graph from a set of data. 

Vocabulary
categorical data—non-numerical data
circle graph—shows how a whole is broken into parts
percent—a comparison to one hundred
radius—distance from the center of a circle to the outside, used to create sections on a 
circle graph

Circle Graphs
Circle graphs are a common data display. 
Many newspapers, magazines, and 
websites use circle graphs to show 
information to their readers. A circle graph 
is used with categorical, or non-numerical, 
data. A circle graph shows how a whole is 
broken into parts. The sum of its sections 
must equal 100% or 1.

A circle graph looks like a pie, because it is 
circular and is cut into pieces. The pieces 
are sections separated by radii.

Reminder! A radius is the distance from 
the center of the circle to the outside of the 
circle. 

Each section or wedge of the circle 
represents a fractional part of a circle. A 
circle measures 360°. So, to determine the 
size of a wedge, we need to multiply the 
percent of the category by 360°. Look at the 
following example.
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Favorite Sport to Watch on TV Percent
soccer 15%
NASCAR 10%
basketball 20%
football 25%
baseball 30%
Total 100%

Let’s work through an example of 
converting percents into angle sizes using 
the soccer category. Soccer is preferred by 
15% of the people asked. The first step is to 
convert 15% into a decimal, which is 0.15. 
Now, multiply 0.15 by 360°, which gives us 
54°. You can do the same for each sport.

Reminder! To convert a percent into a 
decimal, move the decimal two spaces to the 
left. 

Favorite Sport 
to Watch on TV Percent Conversion 

Equation
Angle 
Size

soccer 15% 0.15 · 360° 54°
NASCAR 10% 0.10 · 360° 36°
basketball 20% 0.20 · 360° 72°
football 25% 0.25 · 360° 90°
baseball 30% 0.30 · 360° 108°
Total 100% 360°

Now you are ready to draw in radii to create 
the sections for each sport.

Draw a circle and any radii to use as 
a starting point. Use the radii and a 
protractor to draw the radii for the first set 
of data. Continue this for each category, 
label each section and write a title on the 
top of the completed graph.

  

Now we have a completed circle graph. 
Let’s look at how to interpret what the 
graph says.

FAVORITE SPORT

N
AS

CA
R

10
%

Soccer
15%

Basketball
20%

Football
25%

Baseball
30%

Just by taking a look at the circle graph, you 
can see that baseball was the most popular 
sport to watch on TV, because its section 
is largest. You can also see that NASCAR 
is least popular, because it is smaller than 
the other sections. But, this isn’t the only 
information we can gather from a circle 
graph.
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�	 For instance, if 400 people were asked 
about their favorite sport to watch on 
TV, according to the circle graph, how 
many people chose football? 

• 25% of 400 = 0.25 · 400 = 100 people 

�	Out of 400 people, how many people 
prefer to watch soccer? 

• 15% of 400 = 0.15 · 400 = 60 people 

�	 Let’s say 1,500 people took this survey. 
How many people preferred each sport? 

• soccer: 15% of 1,500 = 0.15 · 1,500 = 
225 people 

• NASCAR: 10% of 1,500 = 0.10 · 1,500 = 
150 people 

• basketball: 20% of 1,500 = 0.20 · 1,500 
= 300 people 

• football: 25% of 1,500 = 0.25 · 1,500 = 
375 people 

• baseball: 30% of 1,500 = 0.30 · 1,500 = 
450 people 

Circle graphs can tell us much more than 
just which category is the biggest and which 
is the smallest.

Let’s Review
Before moving on to the practice problems, 
make sure you understand the main points 
of this lesson. 

�	A circle graph is used to compare data 
both among categories and as a part of 
a whole. 

�	 Circle graphs show the data as percents 
by cutting the circle into parts. 

�	 The visual representation helps you 
identify information quickly because the 
size of each pie piece is directly related 
to the percent of the whole.

 Complete the following activities.

1.32 The circle graph shows a household’s budget. If the household spends $2,000 a 
month, what are their utility costs for the month?

BUDGET

U
ti

lit
ie

s
10

%

Extra

10%

Car
13%

Rent
30%

Insurance12%

Savings
10%

Fun 10%

Food 5%

�	$20

�	$360

�	$200

�	$36
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1.33 Two hundred teenagers were surveyed to see what kind of background noise they 
preferred while doing homework. Which table best represents the circle graph?

BACKGROUND NOISE FOR
HOMEWORK

Mp3
37%

None 11%

Radio
23%

TV
29%

Noise Number of 
Teenagers

Television 58
Mp3 player 74

Radio 46
None 22
Total 200

Noise Number of 
Teenagers

Television 74
Mp3 player 46

Radio 22
None 58
Total 200

Noise Number of 
Teenagers

Television 46
Mp3 player 74

Radio 58
None 22
Total 200

Noise Number of 
Teenagers

Television 46
Mp3 player 22

Radio 58
None 74
Total 200

1.34 The circle graph shows the favorite colors of the students in Mr. Tao’s third hour. 
What percentage of students prefers blue?

FAVORITE COLOR

Blue

Green

Red

Purple

�	10%

�	15%

�	25%

�	50%

�	

�	

�	

�	
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1.35 According to the graph, which of the following is true?
DAY

School
Fr

ee Tim
e

Ea
ti

ng
Sleeping

Hom
ework

Chores

�	Half of each day is taken up by 
sleeping and eating.

�	School and homework take up 
over half of a day.

�	The total time spent on chores 
and homework is greater than the 
amount of free time.

�	The smallest part of a day is spent 
at school.

1.36 The circle graph represents a total of 600 people’s opinions about their favorite 
genre of movie. How many people prefer romantic comedies?

MOVIES

Romantic
Comedy

15%

Comedy
35%

Action
30%

Anim
ation

10%

H
orror
10%

�	75

�	90

�	105

�	120

1.37 A section representing 20% of a circle graph has an angle measure of 20°.
{	True 
{	False 

1.38 A section representing 45% of a circle graph has an angle measure of _______ 
degrees.
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1.39 If this circle graph represents 500 people, how many more people prefer to watch 
football than soccer?

FAVORITE SPORT

N
AS

CA
R

10
%

Soccer
15%

Basketball
20%

Football
25%

Baseball
30%

�	125

�	75

�	50

�	10

1.40 If a section of a circle graph needs to represent 15%, then its angle measure will be 
________ degrees.
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line graphs

If you have watched the news, there’s no 
doubt you’ve heard information about 
the economy. One of the most common 
things we hear about is the stock market. 
Whether you check on the stock market 
throughout the day or at the end of the day, 
the information often is presented on a line 
graph. This may look familiar to you.

This lesson will help you understand how to 
gather information from a line graph.

Objectives
z	 Identify the parts of a line graph. 
z	 Interpret line graphs. 

Vocabulary
axes—reference lines on a graph
interval—distance between numbers on a sequential grid line
line graph—graph comparing two variables, often shows change in a quantity over time
multiple line graph—comparison of two or more quantities and their changes over time
numerical data—data represented by quantities
scale—intervals used for the axis of a graph

Parts of a Line Graph
Line graphs are often used to show how an 
amount changes over time. Line graphs are 
used to present numerical data. Similar to 
other graphs, a line graph has a title and 
vertical and horizontal axes. The horizontal 
axis shows the time, while the vertical axis 
shows the variable that changes over time. 
Be sure that you always include labels for 
the axes. Points are then used to represent 
the quantity for each variable. Finally, the 
points are connected with line segments. 
Let’s look at all these pieces in an example.
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The title of the graph is “Cell Phone Usage.” 
The horizontal axis, or x-axis, is labeled 
“Month of Usage” and shows each month 
of a year. The vertical axis, or y-axis, is 
labeled “Minutes Used.” Each axis uses a 
scale that shows the intervals for time and 
the numbers of minutes. The scale on the 
horizontal axis is one month, while the 
scale of the vertical axis is in intervals of 50 
minutes. Generally, the scale of the vertical 
axis should always start at zero.

To summarize, all line graphs must have 
a title, a vertical axis with a label and a 
scale, a horizontal axis with a label and 
scale, points to show quantities, and line 
segments that connect the points.

Interpreting a Line Graph
You can gather a lot of information from 
a line graph. You can tell just from the 
line whether there is a positive (goes up) 
or negative (goes down) trend. You can 
also answer specific questions, like what 
is the range or what is the median of the 
information.

See if you can answer questions about the 
Cell Phone Usage graph.

�	During which month were the most 
minutes used? 

• December 

�	During which two consecutive months 
did the cell phone usage increase the 
most? 

• July to August 

�	During which two consecutive months 
did the minutes drop the most? 

• May to June 

�	What is the range of the minutes used 
on this cell phone? 

• 800 - 200 = 600 minutes 

Reminder! Range is the difference between 
the largest piece of data and the smallest 
piece of data.

�	What is the mode or modes of this set of 
data? 

• 550 and 600 

Reminder! The mode is the number or 
numbers that occur the most often. 

�	What is the median of the data? 

• 550 

Reminder! The median is the middle 
number of a set of data in numerical order. 

�	What is the mean of the minutes used? 

• 450 + 300 + 600 + 550 + 550 + 200 + 
400 + 750 + 500 + 650 + 600 + 800 = 
6350 ÷ 12 = 529.17 (rounded to the 
nearest hundredth) 
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Double Line Graphs
Sometimes, a line graph will have two 
different lines graphed on it. This is called 
a double line graph, which is the simplest 
form of a multiple line graph. The double 
line graph allows you to compare two sets 
of data over the same period of time. Let’s 
look at an example.

Let’s begin by looking at just the 
information for Carlos.

�	Between which two years did Carlos 
receive the highest pay increase? 

• 2005 to 2006 

�	What was the highest salary Carlos 
earned between 2003 and 2007? 

• $60,000 

�	What was the lowest salary Carlos 
earned? 

• $25,000 

�	What was his median salary between 
2003 and 2007? 

• $40,000 

�	What was the range of his salary 
between 2003 and 2007? 

• $60,000 - $25,000 = $35,000 

Now, let’s take a look at Andrew’s salary 
history.

�	During which two years did Andrew 
receive the highest pay increase? 

• 2003 to 2004 

�	What was the highest salary Andrew 
earned between 2003 and 2007? 

• $45,000 

�	What was the lowest salary Andrew 
earned? 

• $10,000 

�	What was his median salary between 
2003 and 2007? 

• $30,000 

�	What was the range of his salary 
between 2003 and 2007? 

• $45,000 - $10,000 = $35,000 

Finally, let’s compare the information for 
Carlos and Andrew.

�	Which person had the greatest increase 
in salary from 2003 to 2007? 

• Neither—both had salary increases of 
$35,000. 

�	How much greater was Carlos’ salary 
than Andrew’s in 2004? 

• $5,000 

�	How much greater was Carlos’ salary in 
2006 than Andrew’s in the same year? 

• $25,000 

Double line graphs provide an easy-to-read 
visual representation of two sets of data 
over the course of the same timeframe.
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Let’s Review
Before moving on to the practice problems, 
make sure you understand the main points 
of this lesson. 

�	 Line graphs are used to show how a 
quantity or quantities change over a 
period of time. 

�	 You can read a line graph to find the 
mean, median, mode, and range of the 
data. 

�	A double line graph allows you to 
compare two sets of data for the same 
time period.

 Complete the following activities.

1.41 Line graphs are used to show trends in categorical data.
{	True 
{	False 

1.42 Double line graphs are used to compare two sets of data over the same period of 
time. 
{	True 
{	False 

1.43 On what day were the most text messages sent?
�	Sunday

�	Monday

�	Friday

�	Saturday
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1.44 Use the graph in the previous problem. Between what two days was the increase in 
texting the largest?
�	Sunday to Monday

�	Wednesday to Thursday
�	Thursday to Friday

�	Friday to Saturday

1.45 The scale of quantities should always start at zero.
{	True 
{	False 

1.46 Which graph best represents the change in population of the two cities?

Year Townville Village City
1960 37,500 17,500
1970 42,500 25,000
1980 35,000 20,000
1990 30,000 30,000
2000 15,000 32,500

�	 �	
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�	 �	

1.47 During which year did the two towns have the same population?  ___________________________
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1.48 Gary needs to read 500 pages by the end of the week. He started reading on 
Sunday. The line graph shows the page number he stopped on each night.

On what three nights did he read 100 
pages?

�	Sunday, Tuesday, and Saturday

�	Monday, Wednesday, and 
Saturday

�	Sunday, Wednesday, and Friday

�	Monday, Tuesday, and Friday

1.49 During which year did Townville have a population of 40,000 people?
�	1960

�	1970

�	1980

�	1990
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1.50 In which year did Carlos and Andrew have the largest difference in their salaries?
�	2003

�	2004

�	2005

�	2006
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frequenCy anD histograMs 

What do the three pictures have in 
common?

Think about what each item is, as well as 
its uses. We have baskets, a graph, and 
file folders. What is it that they have in 
common?

All three things can be used to help you 
organize stuff. File folders allow you to sort 

papers into categories, while the baskets 
allow you to organize items into categories. 
A graph is also a way of organizing 
information to make a set of data easier to 
read.

This lesson will introduce you to stem-
and-leaf plots, frequency tables, and 
histograms. Each is used to organize data, 
making it easier to understand.

Objectives
z	 Construct stem-and-leaf plots, frequency tables, and histograms from sets of data. 

Vocabulary
frequency table—display that shows data in groups or intervals
histogram—a bar graph where the categories are consecutive numerical intervals
interval—the distance between numbers on a graph or data display
leaf—the last digit in a stem-and-leaf plot
stem—the leading digit(s) in a stem-and-leaf plot
stem-and-leaf plots—data display that shows data arranged in numerical order
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Stem-and-Leaf Plots
Stem-and-leaf plots are a data display 
tool that organizes your information in 
numerical order. The stems are the leading 
digits of the data, while the leaf is the last 
digit. This data display can be very useful 
when you have a lot of information that you 
want to organize to help make it readable. 
Let’s take a look at how to organize data 
into a stem-and-leaf plot.

Example:
►	 Make a stem-and-leaf plot to show 

the prices of jeans at various stores 
in the mall.

►	 $19, $45, $59, $42, $70, $25, $37, $19, 
$28, $42, $54, $65

Solution:
►	 The stem is the leading digit(s), which 

in this case is the ten’s digit. The leaf 
is always just the last digit in the data 
values. For this data, the leaf will be 
the one’s digit.

►	 The first thing we need to do is 
identify the lowest stem and the 
highest stem. This tells us our range 
in the stem’s column. If you examine 
the data, you will see that the lowest 
value is $19, which has a stem of “1” 
the ten’s place. The highest value 
is $70, which has a “7” in the ten’s 
place. This means that the stem 
values range from one to seven.

►	 Now, we can list the leaves next to 
their appropriate stem. Remember, 
the leaves are the values in the one’s 
place. For 19, the leaf is the number 
nine.

►	 Notice the key at the bottom of the 
stem-and-leaf plot. The key shows a 
stem and a leaf, as they appear in the 
plot. The key then shows what the 
stem and leaf are equal to. Be sure to 
include a key with any stem-and-leaf 
plot so that others will know how to 
interpret the plot.

►	 The final step is to arrange the leaves 
in numerical order to help with 
reading the data.
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Let’s look at another example.

Example:
►	 Make a stem-and-leaf plot of 

the number of touchdowns NFL 
quarterbacks have thrown through 
the first 10 weeks of a season.

►	 10, 18, 7, 3, 19, 10, 15, 8, 9, 11, 5, 14, 
21, 10, 4, 8, 11, 5, 17, 8, 11, 20, 6, 10, 
15, 7, 9, 5, 10, 18, 8, 15, 8

Solution:
►	 Begin by identifying the lowest and 

highest stems needed for the display. 
Be careful, you need to add a stem 
of zero for the single digit numbers! 
Then, list the leaves for each stem. 
After that, make a key showing the 
value represented by a stem and 
leaf.

►	 The last step is to organize the leaves 
in numerical order.

►	 You may be asked to interpret a 
stem-and-leaf plot. Take a look at 
some sample questions about a 
stem-and-leaf plot.

►	 The following stem-and-leaf plot 
shows test scores for Mrs. Kirtley’s 
third-hour students. See if you can 

answer the questions that follow the 
stem-and-leaf plot.

�	What is the range of the data shown?

• 100 - 34 = 66 

�	What is the mode of the data?

• 78 

�	What is the median of the data shown?

• 78 

As you can see, you can use a stem-and-leaf 
plot for more than just putting numbers in 
numerical order. Because they are so well 
organized, plots help you find measures of 
central tendency and dispersion.

Frequency Tables and Histograms
You can also use stem-and-leaf plots to 
identify the frequency of an interval. An 
interval is the distance between numbers 
on a graph or data display. A stem-and-leaf 
plot uses intervals based on the leading 
digits. That works out often, but sometimes 
it’s better to break a large interval into 
smaller intervals. A frequency table is useful 
when you want to show the frequency of an 
event in smaller intervals than shown in a 
stem-and-leaf plot.
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Let’s look at how to create a frequency table 
for the heights of students in a class of 
9-year and 10-year olds. Their heights are 
shown in inches.

�	 50, 57, 46, 49, 53, 54, 59, 47, 52, 57, 49, 
54, 55, 52, 48, 49, 54, 55, 57, 46, 50, 58, 
51, 46, 53

The first step is to determine the size of 
the intervals we want to use to create 
a frequency table. If we were creating a 
stem-and-leaf plot, we would only have two 
intervals for all of the data. Those intervals 
would be the stem values of four and five. 
In this case, it might be easier to summarize 
the data if we had more than just two 
intervals. Let’s organize the data into five 
intervals.

You must keep each of the intervals the 
same size. The best way to do this is to find 
the difference between the largest and the 
smallest number—the range—and then 
divide that by the number of intervals you 
want. In this case, we will divide the range 
by five.

�	 59 - 46 = 13

�	 13 ÷ 5 = 2.6

Dividing the range by five gives us a value 
of 2.6 inches. To simplify the intervals, let’s 
round 2.6 to the nearest whole number. 
This means that each interval will have 
a value of three inches. Since the lowest 
height is 46 inches, the first interval will 
have the values 46, 47, and 48 inches. The 
next interval will include the values 49, 50, 
and 51 inches, and so forth.

Height Tally Frequency
46-48
49-51
52-54
55-57
58-60

The next step is to use tally marks to keep 
track of how many pieces of data fall within 
each interval.

Height Tally Frequency
46-48 lllll
49-51 llllll
52-54 lllllll
55-57 lllll
58-60 ll

The last step is to find the frequency of 
each interval by counting the number of 
tally marks and then writing that number in 
the last column.

Height Tally Frequency
46-48 lllll 5
49-51 llllll 6
52-54 lllllll 7
55-57 lllll 5
58-60 ll 2

Frequency tables are a useful tool to help 
create histograms. A histogram is similar to 
a bar graph. However, while bar graphs are 
used for non-numerical categories, such 
as types of cars, histograms have bars that 
represent numerical intervals. The other 
difference is that the bars on histograms 
do not have gaps between them—they are 
consecutive intervals. Let’s take a look at 
a histogram of the heights of the class of 
9-year and 10-year olds.
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Here is another example of how to create a 
frequency table and the histogram for a set 
of data.

Example:
►	 Create a frequency table and 

histogram to show the number of 
tornadoes in Illinois per year since 
1990.

Year Number of 
Tornadoes Year Number of 

Tornadoes
1990 50 1999 64
1991 32 2000 55
1992 23 2001 21
1993 34 2002 35
1994 20 2003 120
1995 76 2004 80
1996 62 2005 19
1997 29 2006 124
1998 99 2007 23

►	 Let’s organize the data by seeing how 
often different numbers of tornadoes 
occur. In other words, if we arrange 
the data by the number of tornadoes, 
how many times would each interval 
of numbers of tornado occur?

Solution:
►	 The first step is to determine the size 

of the intervals. Let’s say we want 
six intervals. So, we need to find the 
range of the numbers of tornadoes 
and divide that by six.

►	 124 - 19 = 105
►	 105 ÷ 6 = 17.5
►	 We can round 17.5 to 18, which will 

be the size of each interval.

Quantity Tally Frequency
19 - 36
37 - 54
55 - 72
73 - 90

91 - 108
109 - 126

►	 The next step is to record the data in 
the tally column.

Quantity Tally Frequency
19 - 36 lllllllll
37 - 54 l
55 - 72 lll
73 - 90 ll

91 - 108 l
109 - 126 ll

►	 The last step in making the frequency 
table is count the tally marks to 
determine the frequency of tornados 
within each interval.

Quantity Tally Frequency
19 - 36 lllllllll 9
37 - 54 l 1
55 - 72 lll 3
73 - 90 ll 2

91 - 108 l 1
109 - 126 ll 2
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►	 You are now ready to create the 
histogram from the frequency table.

Let’s Review
Before moving on to the practice problems, 
make sure you understand the main points 
of this lesson. 

�	A stem-and-leaf plot can be used to 
organize data. 

• The plots organize data into intervals 
using the leading digits, known as the 
stem. 

• Then placing the data in numerical 
order within the intervals using the 
last digit, or leaf. 

�	A stem-and-leaf plot can also be used to 
identify measures of central tendency 
and dispersion. 

�	 Frequency tables and histograms display 
data organized in continuous intervals. 

• This is different from stem-and-leaf 
plots, whose data categories are 
not always continuous, consecutive 
values. 
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 Complete the following activities.

1.51 The frequency table shows the heights of the Boston Celtics. Which histogram best 
represents the table?

Height Tally Frequency
73” - 75” lll 3
76” - 78” lllll 5
79” - 81” llll 4
82” - 84” lll 3

�	

�	

�	

�	
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1.52 Intervals do not need to be of equal size for a histogram.
{	True 
{	False 

 Use this histogram to complete 1.53-1.55

1.53 What size are the intervals on the histogram?

1.54 According to the histogram, how many students in Mrs. McShane’s class had 10-14 
missing assignments for the whole year?
�	2 �	3 �	4 �	5

1.55 Which interval has the most students?
�	0-4 �	5-9 �	10-14 �	15-19
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1.56 What is the range of the data shown on the stem-and-leaf plot?
�	93

�	43

�	50

�	48

1.57 The stem-and-leaf plot shown below has no mode.

{	True 
{	False 

1.58 According to the histogram, how often has Illinois had between 19 and 36 
tornadoes in the same year? 
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1.59 How many Celtics are between 76” and 78”?
�	4

�	2

�	5

�	3

1.60 How many students had at least 25 missing assignments?
�	0

�	1

�	2

�	3

 Review the material in this section in preparation for the Self Test.  The Self Test 
will check your mastery of this particular section. The items missed on this Self Test will 
indicate specific area where restudy is needed for mastery.
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Complete the following activities (6 points, each numbered activity).

1.01 This table lists the number of floors in the 10 tallest buildings in the world. Note: 
The buildings are organized by height, not by the number of floors. What is the 
difference between the median and the mode for the number of floors?

Skyscraper Number of Floors
Taipei 101
Shanghai World Financial Center 101
Petronas Tower 1 88
Petronas Tower 2 88
Greenland Square Zifeng Tower 69
Sears Tower 108
Jin Mao Tower 88
Two International Financial Centre 88
Citic Plaza 80
Shun Hing Square 69

1.02 The following data needs to be put into a stem-and-leaf plot.   
36.7, 38.1, 35.4, 37.4, 39.0, 33.6, 34.7, 36.9, 38.7, 35.5, 36.8, 33.7, 34.8, 39.7, 37.2, 36.8 
Which list shows all the stems needed to accurately create a stem-and-leaf plot?
�	3

�	3, 4, 5, 6, 7, 8, 9
�	0, 1, 2, 4, 5, 6, 7, 8, 9

�	33, 34, 35, 36, 37, 38, 39

1.03 You are going to create a circle graph to represent some data. How many degrees 
should a section representing 65 out of a hundred be?
�	234° �	65° �	100° �	13°

1.04 You are surveying students to find out if they prefer anchovies or vegetables on 
pizza. Is the following question biased or unbiased? Do you prefer slimy anchovies 
or fresh vegetables on your pizza?
�	biased

�	unbiased

SELF TEST 1: Collecting and Representing Data
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1.05 What is the difference between the number of the students who prefer history to 
English?

�	45

�	10

�	55

�	35

1.06 Between which two months was the largest decrease in profits recorded? What was 
the amount of the decrease?

�	February to March, $4,000

�	February to March, $5,000

�	April to May, $4,000

�	April to May, $5,000

1.07 The stem-and-leaf plot shows the number of people who used each run of the Red 
Line train. What is the range of the data?

�	51

�	125

�	74

�	78
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1.08 If this circle graph represents the responses from 350 people, how many people 
chose silver as their favorite car color?

FAVORITE CAR COLOR

Black
25%

Red
50%

Silver
10%

White
10%

Yellow
5%

�	350

�	10

�	35

�	100

1.09 Match each word to its definition.
 ________  sample not representative 

of the entire population
 ________  members are selected from 

the different subgroups 
within a population

 ________  sample where members 
volunteer to take part

 ________  sample members are 
selected through the use of 
a rule

 ________  sample where every 
member of the population 
has an equal chance of 
being selected

 ________  sample where 
representatives are easily 
accessible

biased sample
convenience sample
unbiased sample
self-selected sample
stratified sample
systematic sample
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1.010 The bear was chosen _____ more times than the elephant as the favorite animal.
�	11

�	10

�	9

�	8

1.011 According to the histogram, which interval of time do most students spend on the 
Internet?

�	0 - 30 minutes

�	31 - 60 minutes

�	61 - 90 minutes

�	91 - 120 minutes
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1.012 What was the difference in profits between the two companies for the year 2000?
�	$80,000

�	$70,000

�	$60,000

�	$10,000

1.013 Which list shows the mean, median, mode, and range in ascending order for this 
set of data?   23, 15, 35, 31, 45, 19, 15, 22, 27, 41, 30, 24, 44, 15, 19
�	mean, median, mode, range

�	median, mode, mean, range
�	mode, median, mean, range

�	mode, mean. median, range

1.014 If the circle graph represents the responses from 500 people, how many more 
people prefer burgers than cheeseburgers?

FAVORITE FOOD

Chicken
10%

Burgers
25%

Pizza
30%

Tacos
10%

Subs
10%

Cheeseburgers
15%

�	125

�	75

�	50

�	25

1.015 Malina has to bowl four games in her league. She bowled a 149, 162, and a 152 in 
her first three games. She wants to have an average score of 154. What score does 
she need in her fourth game?
�	152 �	153 �	154 �	155

SCORE TEACHER
initials date

72
90
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