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Introduction  

This guide to maths for geographers  outline s the content that  students will have covered 

in their maths lessons throughout KS3 and KS4. You can use this guide to help you 

understand how different areas are approached in maths, and therefore support your 

teaching of mathematical c ontent in geography  lessons.    

The guide also provides support for AS and GCE geography in terms of maths skills and 

other quantitative skills.  It should be used alongside the Fieldwork support materials 

from Pearson and other publishers.  

The content is split into distinct mathematical concepts. Each chapter takes you through 

the terminology used in that area, as well as examples taken from Pearson maths 

textbooks to show  you  the methods students should be familiar with when solving 

mathematical problems.  

Green h ighlighted sections /tables  move beyond what is taught in Maths . They  have a 

particular connection or reference to geography  and  may include geographical examples.  

 

Sections which are highlighted in purple  refer to inconsistencies between what is typically 

taught in Maths and what is taught in Geography, as well as  common student errors.  
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1. Statistical graphs, charts and tables: data, bar 

charts, frequency tables and diagrams, pie charts, 

histograms  

1.1 Data  

Demand  

All students learn the differen ce between discrete and continuous data in KS3.  They also 

come across categorical data.  

Terminology  

Data is either qualitative (descriptive) or quantitative (numerical) and either discrete or 

continuous data.  

Inconsistency:  In geography , discrete data may be called discontinuous data.  

ǒ Discrete data can only take certain values, e.g. whole numbers, or shoe sizes. 

Contin uous data is measured, e.g.  length, time, and can take any value.  

ǒ Categorical data is where there is no numerical value, b ut data can still be sor ted into 

groups, e.g. preferences from an interview.  

ǒ Quantitative data is data which has numerical values and is collected through 

measurement, e.g. recording slope angles.  

ǒ Qualitative data is  non -numerical data that is used in a relatively unstructured and 

open -ended way. It is descriptive information, which often comes from interviews, 

focus groups or artistic depictions such as photographs.  

ǒ Primary data is new data, which has not previously been collected or processed. All 

data collected in person is primary data. Secondary data is often ob tained through  

research of what has typically already been published.  

The table below gives some examples of other spec ific data types, spe cific to AS/A level  

geography, from the specification s kills list s. 

Example data type  Comment  

Big data  Several ideas exist including: large volume of data, complex, 

high velocity (quick accumulation rates), high levels of 

variation and variety.   

Examples might include transport (London Underground 

movements) as well as how companies such as Amazon handle 

customer logistics.  

Crowd sourced data  Individuals and organisations use contributions from internet 

users to obtain insight into required  services or ideas. Crowd 

sourced information could be used to  obtain interview and 

questionnaire data , for instance , e.g. Twitter and blogs.  
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Discursive and creative 

material  

Information which might be in a written format, or contain a 

combination of pic ture s and text. Discursive is sometimes 

presented as a report or brochure and contains persuasive 

information, w hereas creative is more personal and artistic. 

This could be music , poetry , twitter feeds or blogs for 

instance.   

Geospatial  Data and informa tion which has geographic al  positioning 

information included within i t, such as a road network in  GIS  

form , or a geo - referenced satellite image . OS map co -ordinates 

also provide a geo -spatial reference.  

1.2 Bar charts  

Demand  

All students learn to draw and interpret bar charts for discrete and continuous data in 

KS3.  

Lower ability maths students (KS3 and KS4) may need help with interpreting scales on 

axes given in , for example,  thousands (i.e. 2.2 thousand = 2200) or millions.  

Approach  

ǒ Can show qualitative or quantitative discrete or continuous data.  

ǒ One axis is usually labelled óNumber of éô or Frequency.  

ǒ Frequency is usually shown on the vertical axis (but can be on the horizontal axis 

with the bars in the chart shown horiz ontally).  

ǒ Bars should be of  equal width.  

ǒ For discrete or qualitative data there are gaps between the bars.  

ǒ A bar - line graph, for discrete or qualitative data, uses lines instead of bars. It can be 

used to save time drawing the bars.  

ǒ For continuous data th ere are no gaps between the bars.  

ǒ In questions on interpreting proportions from bar charts, ask for the fraction or 

percentage of students with brown eyes, not óthe proportion of studentsô. 
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Figure 1 Horizontal bar chart (discrete, qualitative data)  

 

 

Figure 2 Bar chart (discrete, quantitative data): gaps between the bars  

 

 
 

Figure 3 Bar chart (continuous, quantitative data): no gaps between the bars  
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Figure 4 Bar - line chart (discrete, quantitative data )  

In geography , there is a potential for more sophisticated bar charts to be  used , 

including those that  can include two types of data. A climate graph is a good  

example  (Figure 5) . These can cause confusion, so careful explanation is required 

of both the line and the bars, as well as the scales either side of the graph.  
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Figure 5  A climate graph showing the average  monthly  temperature 
(°C)  and rainfall (mm) for Stornoway . 
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1.3 Frequency table  

Demand  

All students learn to draw and interpret frequency tables for discrete and continuous data 

in KS3.  

Approach  

ǒ A table of data that shows the number of items, or frequency of each data value or 

each data group.  

ǒ Data can also be grouped. For discrete data use groups such as 0 ï5, 6 ï10, etc.  

For continuous data use groups such as 0 Ò t  < 10, 10 Ò t  < 20.  

The groups must not overlap.  

ǒ In maths, students learn that it is best to group numerical data into a max imum  of 6 

groups. If you need them to group data differently, tell them how many groups of 

equal width to group it into.  

Shoe size  Frequency  

3 3 

4 5 

5 7 

6 10  

7 10  

8 6 

9 1 

 
Figure 6  Frequency table (ungrouped discrete, quantitative data)  

Geography  mark  0ï10  11ï20  21ï30  31ï40  41ï50  

Frequency  4 13  17  19  7 

 

Figure 7  Frequency table (grouped discrete, quantitative data)  

 

Distance ( d  metres)  Frequency  

10 Ò d < 20  2 

20 Ò d < 30  6 

30 Ò d < 40  15  

40 Ò d < 50  20  

50 Ò d < 60  4 

 

Figure 8  Frequency table (grouped continuous data)  
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1.4 Frequency diagram  

Demand  

All students learn to draw and interpret bar charts for discrete and continuous data in 

KS3.  

Lower ability maths students (KS3 and KS4) may need help with interpreting scales on 

axes given in , for example,  thousands (i.e. 2.2 thousand = 2200) or millions.   

Approach  

Inconsistency:  In KS3 maths, the name óFrequency diagramô is not used. 

ǒ Frequency diagram is another name for a bar chart where the vertical axis is labelled 

Frequency.  

ǒ They c an be used to show discrete or continuous data.  

These two bar charts could also be called frequency diagrams:  

 

 

 

 

1.5 Comparative bar chart  

Demand  

 

Figure 9  Frequency diagram (discrete,   Figure 10  Frequency diagram (continuous  

quantitative data)     quantitative data)  

 

1.5 Comparative bar chart  

Demand  

All KS3 students  learn to draw and interpret comparative bar charts in KS3.  

Approach  

ǒ Compares two or more sets of data.  

ǒ Uses different coloured bars for each set of data.  

ǒ Needs a key to show what each colour bar represents.  
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Figure 1 1  Comparative bar chart (discrete, qualitative data)  

1.6 Compound bar chart  

Demand  

All students learn to draw and interpret compound bar charts in KS3.  

Approach  

ǒ Combines different sets of data in one bar.   

ǒ Needs a key to show what each colour section represents.  

ǒ In questions on interpreti ng proportions in compound bar charts, ask for the fraction 

or percentage of chemistry students getting A*, not óthe proportion of studentsô. 

Students often find it difficult to read the intermediate values on the graph i.e. students 

achieving an A grade. In geography , students may be required to compare the total 

frequency of subject choice here, as well as the relative fractions or percentages of 

students getting a particular grade. We sometimes see these graphs converted to a 

percentage on the Y -axis in geography, i.e. 0 -100%, rather than as a frequency as in 

Figure 12.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1 2  Compound bar chart (discrete, quantitative data)  
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In AS/A Level  geography the demand may be increased, using a more complex scale 

or greater range of categories. Figure 13,  from a legacy 2016 paper , shows economic 

losses caused by natural disasters 1998 ï2012 . 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 3  Compound bar chart ( interpretation is more demanding )  

 

1.7 Histogram  

Demand  

In maths, students do not meet histograms until KS4, although the bar charts they draw 

in KS3 for grouped continuous data could also be called histograms.  

Histograms with unequal width bars/groups, where frequency density is plotted on the 

vertical axis, are only covered in Higher GCSE Maths, not Foundation.  

Approach  

ǒ Can be drawn for grouped continuous data where groups/bars are of equal width.  

ǒ No gaps between the bars.  

ǒ If groups/bars are of unequal width, the vertical axis is labelled frequency density, 

which is calculated as :  

number in group

group width
 

¶ The area of the bar is proportional to the number of items it represents ( frequency).  
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Figure 1 4  Histogram with equal width bars/groups  

 

 
Figure 1 5  An example histogram with unequal width bars/groups: used when the 
data is grouped into classes of unequal width  (i.e. based on the range of data within 

that group or class).  
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Drawing a histogram  

From Pearson GCSE Mathematics Higher:  

 

 

 

Source: Edexcel GCSE (9 -1) Mathematics Higher  student book  

1.8 Pie charts  

Demand  

In KS3 all students should learn how to construct a simple pie chart.  

Lower ability students will probably struggle with working out the angles as they will not 

have learned how to calculate percentages or fractions that are not nice round numbers.  

All students draw and interpret pie charts in GCSE Maths.  
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Terminology  

ǒ A pie chart is a circle divided into sectors .        

NB: a ósliceô of a pie is a sector, not a segment .  

ǒ The angle of each sector is proportional to the 

number of items in that category  

ǒ Shows proportions of a set of data, e.g. fraction or 

percentage of waste recycled  

ǒ May need a key.  

 

 Figure 1 6  Pie chart terminology  

In questions asking students to interpret a pie chart, ask for the fraction or 

percentage who learn Geography , not óthe proportionô who learn Geography. 

Approach  

Drawing a pie chart  

Taken from Pearson GCSE Maths Foundation:  

 

Source: Edexcel GCSE (9 -1) Mathematics Foundation  student book  

 
 
 
 
 
 
 










































































































































