
 

 
 

General Maths Unit 3 
 

Topic: Data and Statistics 
Chapter 1 Part 2 

 
Univariate Data 

Investigating Data Distributions 
 

 
 
 

Topics 
●​ Dot plots and stem plots 
●​ Log Scales 
●​ Median, Range, IQR, Mean and Standard Deviation 
●​ Five number summary and box plots 
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Dot Plots and Stem Plots – Ex 1d 
 
Numerical data can be displayed in a number of ways: 

●​ Stem plots 
●​ Frequency tables 
●​ Histograms 
●​ Dotplots 
●​ Boxplots 

 
Dot plots 

●​ In dot plots, a single dot represents each data value.   
●​ Dot plots are used to display discrete data where values are not 

spread out very much.   
●​ They are also used to display categorical data. 

 
Dot plots have a scaled horizontal axis and each data value is indicated by a 
dot above this scale.  The end result is a set of vertical lines of evenly spaced 
dots. 
 
Example 

 
 
Stem Plots 

●​ A stem plot or a stem-and-leaf plot is another quick and easy way to 
display numerical data 

●​ Stem plots work well for both discrete and continuous data. 
●​ They are particularly useful for displaying small to medium sized sets of 

data (up to about 50 data values) 
●​ Like the dot plot, they are designed to be a pen and paper technique. 

original data in ascending order.   
Key features of the stem plot 
●​ Each data is considered to have 2 parts: stem and leaf.   
●​ When asked to represent data using a stem and Leaf plot, the stem 

and leaf should be in numerical ascending order. 
●​ It is important to include a key in a stem-plot so it is clear what the data 

values represent. 
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Example 
 

 
 
Split Stem-and-leaf plots 
 
Sometimes if the data is “bunched up” due to only a few values for the stem, 
we can split the stems. 
 
Example 
The marks of 17 VCE students on a statistics test is shown below 

 
 
Shown in a stem plot 
 

 
 
We can split the stem into either halves or fifths as shown below to gain a 
greater understanding of the spread 
 
Stem split into halves 
 

 
 
Stem split into fifths 
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Exam Question - 2013 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Complete Ex 1d 
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Using a log scale to display data – Ex 1e 
 

●​ Many numerical variables we deal with have values that range over 
several orders of magnitude. E.g. the population of countries can 
range from a few thousand to millions. 

●​ This would be impossible to show on a histogram.  
●​ To solve this problem we convert the values using a logarithm scale, 

which spreads out the countries with small populations and “pulls in” 
the countries with large populations so that we can make sense of the 
histogram 

●​ Log scales can be used to transform a skewed histogram to symmetry 
 
Important points…. 

1.​ Always check the horizontal axis on your histogram to look for “log” 
2.​ If log is there convert the log values to actual values by using the log 

value as a power of 10. 
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Examples 
 
2019 

 
 
2017 
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2016 
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Complete Ex 1e 
Measures of Centre and Spread – Ex 1f 
 
After displaying data using a histogram, stem plot, frequency table or dotplot 
we can make even more of sense of the data by calculating what are called 
summary statistics.   
 
Summary statistics are used because they give us an idea about: 

1​ where the center of the distribution is 
2​ how the distribution is spread out. 

 
Median – Measure of Centre 
 
●​ When the data set is arranged in ascending order, the median is the 

middle value. 
 
 
 
Rule to calculate Median  

Median Score =  th 

 
Finding the median value from a dot plot 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Univariate Data, Chapter 1-Part 2, Displaying and describing data distributions  Notes, Page 10 



 

 
 
 
 
 
 
 
 
Finding the median value from a stem and leaf plot 
 

 
 
 
 
 
 
 
 
 
 
 
Range 
 
The range is the difference between the highest and lowest value. 
 
Range = Highest Score – Lowest Score 
 
 
 
Finding the range from a stem plot 
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Quartiles 
 
The median divides a set of data in half.  Quartiles divide a set of data into 
quarters.  
The symbols used are Q1 (Lower Quartile), Q2 (Median), Q3 (Upper Quartile) 
 

●​ The middle quartile Q2 is the median.  This means that 50% of the data 
lie below this value and 50% of the data lie above this value. 

 
●​ The Lower Quartile (Q1) means that the first 25% of the data lies below 

this value and 75% of the data lies above this value. 
 

●​ The Upper Quartile (Q3) means that 75% of the data lies below this 
value and 25% of the data lies above this value. 

 
There are 4 steps to locating the quartiles: 

1.​ Write down the data in ascending order, 
2.​ Locate the median Q2. 
1.​ Now consider just the lower half of the set of data.  Find the 

middle score.  This is Q1. 
2.​ Consider just the upper half of the set of data.  Find the 

middle score.  This is Q3. 
 
Or, put all the values into your calculator and have the calculator find them 
for you  
 
Interquartile Range 
 
The interquartile range gives the range of the middle 50% of values. 
 
IQR = Q3 – Q1 
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Example 
 
Consider the stem plot below and find the median, quartiles, range, 

interquartile range and mode. 
 
​ Stem​        ​ ​ Leaf 
​ ​ 2​ 3   3 
​ ​ 2​ 5   7   9 
​ ​ 3​ 1    3   3   4   4 
​ ​ 3​ 5   8   9    9    
​ ​ 4​ 0   2   2 
​ ​ 4​ 6   8   8    8   9 
​ ​  
 
 
 
 
 
 
 
 
Example 
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Using CAS 
 
 
CAS Calculator: Finding mean, mode, median, quartiles and standard 
deviation. 
 

1.​ Enter ‘Lists and Spreadsheets’ mode. 
2.​ Enter data into List A. 
3.​ Label the column (optional) 
4.​ Press ‘Menu’. 
5.​ Press ‘4: Statistics’. 
6.​ Press ‘1:Stat Calculations’ 
7.​ Press ‘One Variable’. 
8.​ Number of lists: 1. Press OK. 
9.​ Use arrow keys to find all needed information. 

 
 
 
 

 
 
 
Finding the median and quartiles from a histogram 
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Exam Question 
2004 
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​  
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2007 
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The mean and standard deviation 
 
Alternative measures of centre and spread are: 

●​ The mean (centre) 
●​ The standard deviation (spread) 

**These two values describe the centre and spread of a symmetric distribution 
with only two numbers. 
 
Mean – Measure of Centre 
●​ The mean of a set of data is what is referred to as the average. 
●​ One value to represent the data set. 
●​ It is found by the sum of data values divided by the number of data 

values. 
●​ The symbol for the mean is x̅ or x bar 
●​ Is affected by outliers and skewed data. 
●​ Useful for comparing sets of data that are symmetrical. 
 
 
Rule 
 

​  
 
 
 
Example 
Calculate the mean value of: 10, 12,15, 16,18, 19, 22, 25, 27, 29 
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Notation 

 
Example 

 
 
 
 
Mean or Median?? 

 
 
Standard Deviation 
 

●​ The standard deviation gives a measure of how data is spread around 
the mean. 

●​ If a set of data has a small standard deviation it means the data is 
closely spread and the scores are consistent with each other. 

●​ If the standard deviation is large it means the original data scores are 
well spread and are inconsistent. 

 
Eg. 
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Using CAS 
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Example 
A group of year 12 students received the following percentage results for their 
Further Maths SAC. Use CAS to fill out the summary statistics below: 
 
Scores: 
12​ 87​ 55​ 67​ 89​ 44​ 9​ 23​ 24​ 12​ 89​ 77 
98​ 34​ 67​ 54​ 51​ 73​ 65​ 54​ 44​ 30​ 99​ 87 
56​ 43​ 89​ 56​ 33​ 89​ 75​ 70​ 43​ 29​ 97​ 92 
12​ 69​ 76​ 54​ 43​ 22​ 90​ 78​ 88​ 91​ 27​ 19 
 
 
Lowest Score: 
 
Q1: 
 
Median: 
 
Q3: 
 
Highest Score:  
 
Range: 
 
IQR: 
 
Mean: 
 
Standard Deviation: 
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Using CAS 
 
When the data values have a frequency of more than one, then it is easiest to 
calculate the mean by using the Lists and Spreadsheet mode on CAS 
Calculator. 
 
 
CAS Calculator: Finding mean, mode, median, quartiles and standard 
deviation. 
 

1.​ Enter ‘Lists and Spreadsheets’ mode. 
2.​ Enter data into List A. 
3.​ Enter frequency into List 2 (only if frequencies are more than 1). 
4.​ Label the columns 
5.​ Press ‘Menu’. 
6.​ Press ‘4: Statistics’. 
7.​ Press ‘1:Stat Calculations’ 
8.​ Press ‘One Variable’. 
9.​ Number of lists: 1. Press OK. 
10.​ X List: List A, Freq: 1 or List B. 
11.​ Press ‘OK’. 
12.​ Use arrow keys to find all needed information. 

 
 
 
Eg 2.​ Calculate the weekly income of the following 30 families: 

Income Number of Families 
$350 3 
$480 2 
$550 2 
$600 4 
$680 6 
$700 6 
$720 7 
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Exam Question 
2014 
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2012 

 
1.​ 2003 
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Complete Ex 1f 
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The five-number summary and box plots – Ex 1g 
    
A boxplot is a graphical display of the summary statistics of a set of data. 
It shows 5 important values: lowest score, Q1, median, Q3, highest score and 
any outliers if they exist. 
 
Five number summary 

 
 
 
 
 
Constructing a boxplot: 

1.​ Draw a scale to represent the values.  Eg. If values range from 1-100, 
draw a 10cm horizontal line. 

2.​ Mark the highest and the lowest score with a dot. 
3.​ Mark the median Q1, median and Q3 with a vertical line. 
4.​ Join the lines to form a box 
5.​ Draw in whiskers. 
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Example 
The results out of 20 in a Year 12 Maths Test are: 
 
​ 15​ 12​ 17​ 8​ 13​ 19​ 18​ 14​ 16​ 17​ 13
​ 11​ 15​ 18​ 12 

display this data in a boxplot and comment on the skewness and 
outliers. 
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Using CAS 
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Outliers 
 
An outlier is an extreme score.  If there are outliers in the data then the 
whiskers can be very long and this can misrepresent the data.  This problem is 
overcome by using the rule that each whisker must be no longer than 1.5 
times the IQR. 
 
Lower Fence Outlier = Q1 – (1.5 x IQR)   
Upper Fence Outlier = Q3 + (1.5 x IQR) 
 
Any values that lie outside these limits are considered outliers. 
They are marked on the boxplot with an open circle. 
 
Interpreting Box plots 
 
Example 1 
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Example 2 
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2022 Exam 2 Example 
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Relating a box plot to shape 
As well as stemplots and histograms, the shape of boxplots can be described 
as symmetrical, positively skewed or negatively skewed. 
 
●​ Symmetric: whiskers are about the same length and the median is located 

about halfway along the box. 

 

 
 

●​ Negative:​ left hand whisker is longer and the right hand whisker is shorter.  
The median occurs further towards the right. 

 
 

 

 
●​ Positive:  left hand whisker is shorter and the right hand whisker is longer.  

The median occurs further towards the left end of the box. 
 

 

 
 

●​ Distributions with outliers:   
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Exam Question 
2008 
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2022 Exam 2 
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Exam Questions - 2014 

 
 
 
Complete Ex 1G 
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