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Don’t miss out on easy marks. Improve your skills and feel 
confident about the maths you need for your geography A-level 
with this essential guide.

If you struggle with student t-test or Spearman rank correlation, 
this is the book for you. This textbook companion will help 
improve your essential maths skills for geography, whichever 
awarding body specification you’re following. You can use it 
throughout your course, whenever you feel you need some extra 
help.

l Develop your understanding of both maths and geography with 
all worked examples and questions within a geography context

l Improve your confidence with a step-by-step approach to every 
maths skill

l Measure your progress with guided and non-guided questions 
to see how you’re improving

l Understand where you’re going wrong with full worked 
solutions to every question 

l Feel confident in expert guidance from experienced teacher, 
examiner, and specification developer Helen Harris, reviewed 
by Steve Brace, Head of Education & Outdoor Learning at the 
Royal Geographical Society 
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2 Measures of central tendency

Mean, median and mode
Measures of central tendency are useful in geography to identify simple trends in data 
or differences between data sets. The calculations give a single figure which provides 
a useful summary. When tables of data are produced from fieldwork or provided as 
secondary data, an initial overview can be gained from measures of central tendency, 
such as differences in stream flow over a number of sites or variations in property values 
in different parts of an urban area.

There are three standard measures of central tendency that geographers use:

 ■ Mean: This is the most useful measure and requires a simple calculation. It is also 
known as an average.

 ■ Median: When all of the figures in a data set are placed in order from lowest to 
highest (a rank order), the median is the middle value.

 ■ Mode: This is the most straightforward measure. It is simply the identification of 
the most frequent value in a data set or, if categories are used, the most common 
category in a data set.

Worked example
You are using some secondary data on the number of migrants entering the UK between 2005 and 
2014. You want to apply some basic measures of central tendency to gain an overall summary of 
the data set.

Table 2.1 Immigration to UK 2005–2014 

December each year Immigrants to UK (thousands)

2005 567

2006 596

2007 574

2008 590

2009 567

2010 591

2011 566

2012 498

2013 526

2014 632

Source: ONS
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Step 1: add the number of immigrants each year to find the total value for the 10-year period. 
Remember that the data in the table is in thousands.

 567 + 596 + 574 + 590 + 567 + 591 + 566 + 498 + 526 + 632 = 5 707 thousand

Step 2: divide the total by the number of years, in this case 10, to find the mean. Don’t forget to show 
that the data is in thousands.

 5707 ÷ 10 = 570.7 thousand

This is rounded up to the nearest whole number: 571 thousand.

 ■ Calculating this average allows you to gain a simple overview and then continue to question if 
certain years had well above (2014: 632 thousand) or well below (2012: 498 thousand) average 
intake of migrants.

 ■ As a geographer, the next step would be to investigate reasons why this might be the case.
 ■ Remember that the mean works best when there is a narrow range of values in a data set. When 

there are a number of exceptionally high or low values the mean is said to be unrepresentative of 
the data set.

b Calculate the median value for this data set.

 ■ The median is the mid-point when the data is ranked from lowest to highest.
 ■ In an odd number of values, such as 11, the mid-point would be the 5th value as there would be 5 

values above and 5 below this value. There is an even number of values here so the median is the 
average of the 5th and 6th values.

Step 1: rank the data from lowest to highest value. 

 498, 526, 566, 567, 567, 574, 590, 591, 596, 632

Step 2: add the 5th and 6th values and divide by two to find the average. Remember that the data is in 
thousands.

 498, 526, 566, 567, 567, 574, 590, 591, 596, 632

 567 + 574 = 1141 

 1141 ÷ 2 = 571 thousand

The median value is 571 thousand.

c Calculate the mode value for this data set.

 ■ The mode is the most common value in the data set.
 ■ The modal value is the simplest to identify but the least useful measure of central tendency 

as more than one modal value creates confusion. It cannot be used for further application of 
mathematical techniques and is not affected by extreme values. It just gives an indication of the 
‘usual’ figure.

Step 1: rank the data from lowest to highest value.

 498, 526, 566, 567, 567, 574, 590, 591, 596, 632

Step 2: identify the most common value in the data set. Remember that the data is in thousands.

 498, 526, 566, 567, 567, 574, 590, 591, 596, 632

The modal value is 567 thousand.
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Guided questions
The following rainfall totals per month were recorded in Oban and Norwich in 2014.

Table 2.2 

Month Rainfall in Oban (mm) Rainfall in Norwich (mm)

January 150 42

February 75 39

March 98 44

April 68 39

May 76 36

June 89 52

July 55 45

August 80 51

September 98 63

October 130 59

November 128 65

December 110 61

1 a Calculate the mean monthly rainfall for Oban and Norwich.

Step 1: calculate the total annual rainfall for Oban.

 150 + 75 + 98 + 68 + 76 + 89 + 55 + 80 + 98 + 130 + 128 + 110 = 1157 mm

Step 2: divide the total by the number of months.

 1157 ÷ 12 = _________________ mm

Complete the same calculation for Norwich.

Step 1: calculate the total annual rainfall for Norwich.

 42 + 39 + 44 + 39 + 36 + 52 + 45 + 51 + 63 + 59 + 65 + 61 = _____________ mm

Step 2: divide the total by the number of months.

Total mm of rain ÷ number of months = _________________ mm

 b Calculate the median value for Oban and Norwich.

Step 1: rank the values for Oban from lowest to highest.

 55, 68, 75, 76, 80, 89, 98, 98, 110, 128, 130, 150

As there is an even number of values (12), the median will be the average of the 6th 
and 7th values, leaving five values above and below.

Step 2: add the 6th and 7th values and divide by two to find the average.

 89 + 98 = 187 mm

 187 mm ÷ 2 = 94 mm

Complete the calculation for Norwich.

B
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Step 1: rank the values for Norwich from lowest to highest.

 36, 39, 39, 42, 44, 45, 51, 52, 59, 61, 63, 65

Step 2: add the 6th and 7th values and divide by two to find the average.

 45 + 51 = _________________ mm ÷ 2 = _________________ mm

 c Identify the modal value for Oban and Norwich.

Step 1: rank the data for Oban from lowest to highest value.

 55, 68, 75, 76, 80, 89, 98, 98, 110, 128, 130, 150

Step 2: identify the most common value in the data set.

The modal value for Oban is 98 mm.

Repeat the process for Norwich.

Step 1: rank the data for Norwich from lowest to highest value.

 36, 39, 39, 42, 44, 45, 51, 52, 59, 61, 63, 65

Step 2: identify the most common value in the data set.

The modal value for Norwich is _________________ mm.

2 What is the difference in the average annual rainfall (in mm) between Oban and 
Norwich?

Practice questions
Table 2.3 Top ten exporters and importers, 2013 (US $ billion)

Rank Exporters Value Rank Importers Value

1 China 2 209 1 United States 2 329

2 United States 1 580 2 China 1 950

3 Germany 1 453 3 Germany 1 189

4 Japan 715 4 Japan 833

5 Netherlands 672 5 France 681

6 France 580 6 UK 655

7 Republic of Korea 560 7 Hong Kong 622

8 UK 542 8 Netherlands 590

9 Hong Kong 536 9 Republic of Korea 576

10 Russian Federation 523 10 Italy 477

Source: WTO

For the top 10 countries shown in Table 2.3:

3 What is the mean value of:
 a exports
 b imports?

C
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4 What is the median value of:
 a exports
 b imports?

5 Do the median values for imports and exports accurately reflect the range in the data 
set?

6 Long axis (mm) Site 1 Site 2 Site 3

<10 67 17 6
10–19 54 24 12
20–39 20 23 47

>40 14 23 53

Sea Inland

 Table 2.4 Fieldwork data collected 
in a survey of pebble size on a 
beach in North Wales

What is the modal category for each of the three sites?

REMEMBER

In statistical notation the mean is written as:

 x = Σ(x) ÷ n

where n is the NUMBER of data values and Σ is the SUM of the data values.


