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Skills Check 
Rate how confident you feel about the skills tested in this section:  

Skill Not a clue! I know a 
little 

I feel okay 
with this 

I feel quite 
confident 

I feel very 
confident 

Define the different types of 
averages      

Calculate the mean 
      

Calculate the median 
      

Calculate the mode 
      

Calculate the range 
      

Calculate with frequency  
      

Calculate with grouped frequency  
      

Explain how averages can be 
misleading       

Choose the most appropriate 
average for a situation      

Rearranging the formula for the 
mean      

 

When you have finished the booklet, use a different colour to mark your confidence levels again.  

 

Averages  

Introduction 
 

You will always find at least one question on averages on the exam. It’s an area of 
maths that you are likely to use in real life. You may need to represent averages 
on graphs and charts. Although range is not strictly a type of average, it is 
usually considered alongside the other averages in questions so is included here. 
Grouped frequency tables is a new topic for L2 exams so will not be found on 
older style exam papers.  

 

Always ask if your answer seems sensible. The mean, median and modal values 
cannot be bigger or smaller than the biggest/smallest values in your set of 
results. 
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Defining Averages 

  

  

  

Add all the numbers up 

Divide by how many 
numbers you have got   

 

  

Put the numbers in order  

Find the mid point between them  

 

  

The most common number 

The number you see the most 

 

  

biggest number – smallest 
number = range  
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The Mean 
 

 

 

 

 

Try It Out  

Question 1  

a) Amir earns £22,200 annually. What is 
his average monthly income?  

 

 

b) Julie sells beach accessories. The table shows the amount she sells each 
month. What is the average number she sells per month?   

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec 
24 30 45 28 57 43 74 89 56 65 30 15 

 

 

c) Darren goes running every weekend. He records the distance he runs in 
kilometres.  

12.5km, 10km, 9.5km, 11km, 13km, 7km, 5km, 11.5km 

What is the mean distance he runs every weekend?  

 

Example 

Here are the shoe sizes of a group of people. What is the mean? 

6, 5, 5, 7, 7, 12, 8, 8, 5, 7 

ANSWER 

Add up the numbers: 6 + 5 + 5 + 7 + 7 + 12 + 8 + 8 + 5 + 7 = 70 

Divide by how many numbers you have 70  10 = 7  

Mean = the traditional average. To find it: add all the numbers up and divide 
by how many numbers there are. 𝑚𝑒𝑎𝑛 =  

  
  

Tip – it is the meanest average to find as you have two calculations to do.  

If a question just says 
average without mentioning 

mean, median etc, it is asking 
you to find the mean. 
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The Median 
 

 

 

 

 

Try It Out  

Question 2 

a) Scott works in HR. He records the salary 
of each person in the marketing 
department. What is the median salary?  

£18,900, £21,500, £24,600, £18,500, £36,000, £22,400 

 

b) Julie sells beach accessories. The table shows the amount she sells each 
month. What is the median number she sells per month?   

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec 
24 30 45 28 57 43 74 89 56 65 30 15 

 

 

c) Darren goes running every weekend. He records the distance he runs in 
kilometres. What is the median distance he runs every weekend?  

12.5km, 10km, 9.5km, 11km, 13km, 7km, 5km, 11.5km 

  

Example 

Here are the shoe sizes of a group of people. What is the median? 

6, 5, 5, 7, 7, 12, 8, 8, 5, 7 

ANSWER 

Put the sizes in order  5, 5, 5, 6, 7, 7, 7, 8, 8, 12 

Work in from either side until you find the midpoint. 

The median is 7.   

Median = the middle number. To find it: put the numbers in order from 
smallest to biggest. Work from either side to find the middle number. If 
there are two numbers in the middle, add them together and halve them to 
find the mid point.  

Tip - median sounds like medium, which is the middle size.  

Always check you 
haven’t missed any 

numbers when ordering 
the list. 
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The Mode 
 

 

 

 

 

Try It Out  

Question 3 

a) Tracey is preparing for her maths exam. She does a practice test each week 
and records her score as a percentage. What is her modal score?  

87%, 89%, 90%, 78%, 85%, 90%, 86% 

 

 

b) Scott works in HR. He records the salary of each person in the sales 
department.  

£28,900, £24,500, £24,500, £28,500, £36,000, £22,300 

What is the modal salary?  

 

 

c) Dorota works in a call centre. She records the number of complaints each 
month. What is the modal number of complaints?  

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec 
32 30 36 30 28 28 18 41 30 19 23 27 

 

 

Example 

Here are the shoe sizes of a group of people. What is the mode? 

6, 5, 5, 7, 7, 12, 8, 8, 5, 7 

ANSWER 

There are more size 5 shoes than any other so 5 is the mode.  

Mode or modal = the most common or most popular number.  

To find it: look at the list of numbers and see which number occurs the most 
often. In a bar chart it would be the biggest bar. You can have two or even 
three modes or no mode.  

Tip – mode and most both start with ‘mo’.  
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The Range 
 

 

 

 

Try It Out  

Question 4 

a) Tracey is preparing for her maths exam. She does a practice test each week 
and records her score as a percentage. What is the range of her scores?  

87%, 89%, 90%, 78%, 85%, 90%, 86% 

 

 

b) Scott works in HR. He records the salary of each person in the sales 
department.  

£28,900, £24,500, £24,500, £28,500, £36,000, £22,300 

What is the range of the salaries?  

 

 

c) Dorota works in a call centre. She records the number of complaints each 
month. What is the range of the number of complaints?  

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec 
32 30 36 30 28 28 18 41 30 19 23 27 

 

 

Example 

Here are the shoe sizes of a group of people. What is the range? 

6, 5, 5, 7, 7, 12, 8, 8, 5, 7 

ANSWER 

The biggest number is 12 and the smallest is 5. 12 – 5 = 7  

7 is the range.   

Range = the difference between the largest and smallest numbers. 

To find it: subtract the smallest number from the biggest number. 

Tip – the range is the spread of numbers. 
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Calculating with Frequency  
If you see the word ‘frequency’ in a question it means you have to do a bit more 
working out than you would usually. Frequency tells you how often something 
has happened. Look out for the words ‘number of’ as they mean frequency.  

Try It Out  

Question 5 

a) Here are the other averages from the data above: median = 2, mode = 2 and 
range = 4. Demonstrate how to find all three.  
 

 

b) The table shows the number of cars people who 
worked in a factory owned in their household. Find 
the mean, median, mode and range of the data.  

Example 

This table shows how many televisions people had in 
their house during a survey of a street. You need to find 
the mean number of televisions. Many people would go 
wrong as they would just add up all the frequencies and 
then divide by the total number of televisions. The data 
actually tells you that 7 people had no televisions and 3 
people had one television etc. There are two main 
methods to work out the answer.  

Method One  
Write out all the data fully: 

000000011122222222333333344444 

Add it all up and divide by how many 
numbers you have.  

60 ÷ 30 = 2 

The mean number of televisions was 
2  

Method Two 

Add an extra column, multiply the 
rows then add the new column up 
 

 

 

 

 

 
 

60 ÷ 30 = 2 
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Grouped Frequency 
This time we use frequency as before, but the main data is not a fixed number 
like 2 televisions but is a range of data. This means we have to use a slightly 
different technique. Our answers are only estimates because we don’t know the 
exact values.  

 

Try It Out  

Question 6 

a) The table shows the ages of employees within a business. 

Estimate the mean age.   

 

 

 

b) Here are the heights of some students in a class. 
Estimate the mean height.   

Example 

Here are the salaries people within a  
business were paid. To find the mean, 
we find the midpoint of the  
salaries. We then repeat the  
technique above using the midpoint  
values. As there are quite a few values, it makes sense to use method 
2 and add new columns to the table rather than method 1, which 
would be quite long.  
 

ANSWER 
 Find the midpoints 
 Multiply the midpoints  

by the frequency  
 Add up the frequency  
 Add up the new column 
 Divide to find the mean  
690000 ÷ 63 = 10952 
The mean salary is £10,952  
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Misleading Averages 

 

Try It Out  

Question 7 

a) Consider the following salaries within 
a division of a company:  

£12,000  £14,500  £13,500  

£13,400  £15,200  £12,300  

£14,500  £16,000  £65,000  

£58,000  £13,000  

The company advertise that, “We have an average salary of £22,491”.  

Calculate the mean, median mode and range and then state whether your think 
the company’s advertising is misleading or not. You must explain your reason.  

 

  

 

 

 

Distorted Mean 

When calculating the mean, one very high or very low value can distort the 
results.  

Example: 

A class works out their average age: 

Their ages are: 16, 17, 18, 16, 18, 16, 17, 17, 16, 18, 18, 16, 17, 18, 57 

The total of their ages is 295. Divide this by 15 = 19.7  

This means the average age in the class is 19.7 

This is slightly misleading as none of the students are older than 18 but the 
inclusion of the age of the teacher (57) makes the average higher.  

In this example, the median or mode would be a better choice.  

 

Sometimes businesses 
or the media choose a 

particular average 
because it backs up the 
point they want to make  
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Choosing the Right Average 
You may be asked to choose one of the types of average to calculate and state 
why. There are various reasons for your choice, but the information below 
should help you to make the best choice based on the data you are given.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Try It Out  

Question 8 

a) Below are 3 tables containing the data for 3 football teams and how many 
goals they scored in each game of the season. 

Team 1      Team 2  

 

 

 

Team 3  

 

 

 

  

Mean 

Choose the mean if you want 
something that takes into account 
all the data you have. It is fine to 
choose the mean if you don’t have 
any extremely high or low values.  

 

Median 

Choose the median if you want to 
get rid of any extremely high or 
low values as it will give a more 
realistic answer.  

 

 

Mode 

Choose the mode whenever you 
want to know what the most 
popular option is.  

 

Range 

The range shows you the spread 
or variety of data so it tells you 
whether the data is consistent or 
not. A small range tells you there 
is more consistency and a big 
range has less consistency.  

Find the mean, mode and range for each 
team. Write three comparative statements 
about the performance of the teams. 
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Rearranging the Mean  
You may sometimes be given the mean and asked to find the original data. You 
can do this using your knowledge of formulae and rearranging them.  

 

 

 

 

 

 

 

 

 

Try it Out  

Question 9 

a) The mean number of accidents within a business was 14 per month. What was 
the total number of accidents over the year?  

 

 

 

b) The mean age in a sport’s team is 21. The total ages were 231. How many 
people were on the team?  

 

 

 

c) Jason is a salesman. He earns a bonus at the end of the year if his average sales 
each month are at least £12,000.  

At the end of November, he has a total of £130,000 of sales. What is the 
minimum amount he needs to sell in December to make sure he gets his bonus?  

 

 

Example  

Zeenat works out her average 
score on all of her mock exams is 
84%. She has taken 8 exams.  

 

What was the total of all her exam 
scores added together?  

 

ANSWER 

To work out mean the formula is  

𝑚𝑒𝑎𝑛 =  
  

  

Fill in the data you know  

84 =    

Rearrange the formula 

84 × 8 = 𝑡𝑜𝑡𝑎𝑙 = 𝟔𝟕𝟐 

 



© Copyright of LC Education & Training Ltd 2020 

 

Mixed Questions 
 

a) The force in Newtons needed to break a wire was measured and the 
experiment repeated 10 times. The breaking forces are:  
26, 19, 17, 23, 25, 20, 23, 18, 20, 21 

Find the mean breaking force.  

 

 

b) Tom has to complete 8 assignments for his business course. To get a 
distinction he needs an average of 75% or more. He has done 7 assignments so 
far and his average is 74%.  

What is the minimum score he must get on the last assignment to get a 
distinction?  

 

 

 

c) The temperature in ˚C at which liquid boils is measured several times. The 
results are:  

93.7 91.4 95.3 94.9 92.3 95.8 

Calculate the mean, median and range. 

 

 

 

d) There are two football players playing in striker position: 
Ari and Leon. A club is trying to decide who to hire and 
collect their average goals scored over the last ten 
matches.  

 Which player would you choose based on the data above? 
You must give a reason. 

 

 


