
 
 
 
 

General Maths Unit 3 
 

Core Topic: Data Analysis 
Chapter 2 Part 1 

 
Investigating Associations between two variables 

 
 
 
Area of Study 1 – Data Analysis 
 

●​ response and explanatory variables and their role in 
investigating associations between variables   

●​ contingency (two-way) frequency tables, two-way frequency 
tables and their associated bar charts (including percentaged 
segmented bar charts) and their use in identifying and 
describing associations between two categorical variables   

●​ back-to-back stemplots, parallel dotplots and boxplots and their 
use in identifying and describing associations between a 
numerical and a categorical variable  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Bivariate Data – Classifying variables (Ex 2A) 
 

●​ So far we have learned how to display, describe and compare the 
distributions of single variables. This is univariate data. 

●​ A set of data involving two variables where one affects the other is 
called bivariate data 

 
​ ​ ​ We look at the relationship between the 2 variables 
​ ​ ​ Eg. Attendance at the zoo and weather conditions. 
 
Types of Data 
 
Remember there are 2 types of data: 

1.​ Numerical – data values that are counted 
2.​ Categorical – data values that are measured. 
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Classifying the Variables (Ex 2A) 
 
Response & Explanatory variables 
 

●​ A set of data involving two variables where one affects the other is 
called bivariate data 

●​ If the value of one variable “responds” to the values of another 
variable, we call it the response variable 

●​ The explanatory variable influences the other variable. 
  
When a relationship between 2 sets of variables is being examined, it is useful 
to know if one of the variables depends on the other. 
 
Graphically 
If one of the variables influences the other, then the variable being influenced 
is said to be the response (dependent) variable (y).  The variable causing the 
influence is said to be the explanatory (independent variable) (x). 
 
Eg 1.​ The weight of a person compared to their height. 

The weight depends on their height therefore, it is being influenced 
and   is the response variable.  The height influences the weight, 
therefore it is the explanatory variable. 
 

Eg 2.​ The height of a company’s employees and their annual salaries. 
One variable does not influence the other, therefore it is not 
appropriate to call one the response and the other the explanatory. 
 

Eg 3.​ The age of a company’s employees and their annual salaries. 
There may be a reasonable relationship – as the age of a person 
increases so does their salary.  Therefore the age causes the influence 
and is the explanatory variable.  Their salary depends on or is 
influenced by their age, therefore it is the response variable. 

 
Summary 
When investigating the association between two variables the explanatory 
variable (EV) is the variable we expect to explain or predict the value of the 
response variable (RV). 
 
We can not say the explanatory variable (EV) causes the response variable 
(RV).  We say it influences / effects the dependent variable. 
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Ex 2A 
Investigating Associations Between Categorical Variables  (Ex 2b) 
 
DISPLAYING BIVARIATE DATA 
 
Bivariate data can be displayed in a number of ways: 
 

●​ Back to back stemplots: 
Displays bivariate data involving a numerical variable and a 
categorical variable with 2 categories. 
 

●​ Parallel boxplots 
Displays a relationship between a numerical variable and a 
categorical variable.  However, the categorical variable can have 2 or 
more categories. 
 

●​ 2 way frequency tables: 
A table that examines the relationship between 2 categorical 
relationships.   A 2 way frequency table can then be drawn as a 
segmented bar chart. 

 
●​ Scatterplots: 

Graphical display of 2 numerical variables. 
 
 
 
Exam Questions Relating to Displaying Bi-variate data: 
 
2003 
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2007 

 
2003 

 

 
 
 
2011 
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Investigating Associations between Categorical Variables 
 

●​ We use two way frequency tables and segmented bar charts to 
investigate associations between categorical variables 
 
 

Two way (contingency) frequency tables 
 
The 2 way frequency table is an excellent tool for examining the relationship 
between 2 categorical relationships.  
 
The example below shows how a person’s attitude to gun control is 
associated with their gender. 
 

 
●​ In this example, the respondent’s gender is referred to as the 

explanatory variable, and the attitude to gun control is the response 
variable. 

●​ When constructing two way tables the RV defines the rows and the EV 
the columns. 

 
From the table above, we can see that more males than females favoured 
gun control. However, this doesn’t tell us very much at all because there were 
more males in the sample. 
 
To solve this problem we turn our table entries into percentages. 

 
***We calculate column percentages as the EV is shown in the columns 
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The Big Question – Association or No Association???? 
 
Identifying and describing associations between two categorical variables 
from a two-way table – often used in exam questions 
 
 

●​ If there is no association between attitude to gun control and sex, 
approximately equal percents of males and females would be “for” 
gun control. 

●​ If there is an association between attitude to gun control and sex, 
there would be a notable difference between the the females and 
males “for” and “against” gun control. 

●​ Usually you will be asked to use one of the variables in your answer i.e. 
just the fors or the against 

●​ When drawing conclusions and describing associations actual values 
must be used!! 

Example 
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Example 
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Example (2021 NH) 
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Ex 2B Question 1 
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Segmented Bar Charts 
●​ The graphical method to represent two categorical variables 
●​ Each column in the bar chart matches a column in the table 
●​ The vertical axis shows a percentage 
●​ The column is divided up into the proportion of each group 
●​ A key is vitally important 
 

●​  
 
 
Exam Question: 

2010 
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2012 

 
 
 
Edrolo link:​ https://edrolo.com.au/s/2678922/ 
 
 
 
Ex 2B 
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Investigating the association between a numerical and a categorical variable 
(Ex 2c) 
 
Back to back stem plots 

●​ If two variables are related or linked in some way, we say they are 
associated. 

●​ Associations between the two variables can be identified by 
comparing the way in which the distribution of the numerical variable 
changes between categories in terms of shape, centre and spread. 

 
A back to back stemplot is used to display bivariate data involving a 
numerical variable and a categorical variable with 2 categories. 

 
 
Summary Statistics are: 
The information that gives a quick and simple description of the data. 

Can include mean, median, mode, minimum value, maximum value, 
range, standard deviation, etc. 
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Using CAS for Summary Statistics of two categories 
1.​ On a lists and spreadsheets page enter the data into column A and 

B, naming each group as shown 
 

 
 
 

2.​ Then press Menu 
●​ 4. Statistics 
●​ 1. Stat Calculations 
●​ 1. One-Variable statistics 

3.​ Change the number of lists to 2, as shown 
 

​  
 
 
 
 

4.​ Press OK  
To calculate two sets of summary statistics, complete the table as shown. 
Remember to press tab to move between each section, and to scroll up!!! 
 

 
 
 
 
 
 
 
 
​  
 

5.​ Press OK 
6.​ Results!!! 
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Example 2 
Using a back-to-back stem plot to identify and describe associations 
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2006 
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2009 
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Parallel Box Plots 
 
Parallel boxplots also displays a relationship between a numerical variable 
and a categorical variable.  However, the categorical variable can have 2 or 
more categories. 
 
A Parallel boxplot is obtained by constructing individual boxplots for each 
distribution using a common scale. 
 

 
Eg. ​ Four Year 7 classes complete the same end of topic maths test.  The 

marks expressed as percentages are given below.  Display the data 
using a parallel boxplot and use this to describe any similarities or 
differences in the distributions of the marks between the four classes. 
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Using CAS 

1.​ On a lists and spreadsheets page enter the data into column A and B, 
naming each group as shown 
 
 
 
 
 
 
 
 

 
2.​ Go to Home and open graphs and statistics 
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3.​ Go to the horizontal axis – press on click to add variable and then go 
to a7 

 
 
 
 
 
 
 
 
 
 

3.​ Go to Menu – 1.  Plot Type – 2.  Box Plot 
 
 

 
 
 
 
 
 
 
 

 
For Parallel Box Plots 

Go to Menu – 2. Plot Properties – 5. Add X Variable – Choose b7 
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Repeat this process, choosing all 4 graphs 
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Analysing parallel box plots 

Comparing Medians 

Comparing IQRs and/or ranges 

Comparing Shapes 
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Exam Questions 
 
2007 
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2011 

 
 
 
 
Edrolo link:​ https://edrolo.com.au/s/2678923/ 
 
 
Ex 2C 
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	Types of Data 

