APPENDIX A Use of mathematics and statistics in geography 
Identifying weaknesses in statistical presentation of data
[bookmark: _GoBack]Students should be aware of the strengths and weaknesses of the presentational techniques that are described on pages 33-34 of the specification. Some of these are suggested in the table below – students could be encouraged to extend this understanding.
	technique
	strengths
	weaknesses

	Bar charts
	Simple to construct and read. Effective for showing discrete (non-continuous) data, for example, GNI in selected countries.
	Can be difficult to represent data that covers a very large range.


	Line graphs
	Simple to construct and read. Effective for showing continuous data, for example, temperature readings on a climate chart.
	Can be difficult to construct and read if values are large and the variation in data is relatively small and accuracy is required.
Not suitable for data that is discrete.

	Pie charts
	Visually effective for representing percentages of the whole and for making comparisons between two or more pie charts.
	Difficult to read values from pie charts with accuracy. Not particularly effective when there are a large number of small sectors in each pie.

	Scatter graphs
	Visually effective for representing the relationships (correlations) in bivariate data where one variable is dependent on the other.
Closeness of the scatter points to a line of best fit gives some visual indication of the degree of dependency (or strength of correlation) between the variables.
	Can be difficult to determine whether relationships are positive or negative if the scatter points are not close to a line of best fit or if each axis is significantly different in length. 
The strength of a suspected correlation cannot be measured without use of a statistical test (Spearman’s Coefficient of Correlation).

	Proportional circles
	Useful technique for representing absolute data where there is a large range of values. 
Proportional pie charts are capable of representing both the absolute value of the whole and percentages. This makes them more potentially useful than pie charts for making comparisons.
	Difficult to construct and read the scale for proportional circles. 

	Choropleths
	Effective way of representing groups of data and their changing patterns over space, for example, GNI for different countries or deprivation indicators across the wards of an urban area.
The use of density shading is a visually effective technique to represent values.

	Spatial patterns can be concealed if too few groups of data are chosen for the choropleth. Spatial patterns can be generalised if too few spatial areas are available to plot the choropleth. 
Groupings can be made systematically where the data range is relatively small or by percentiles where the data range is larger. This may not be clear to the reader.

	Flow-line maps
	Effective way of representing flow patterns over space, for example, flows of commuters or migrants.
	Difficult to construct and read the scale for proportional arrows/flow lines.

	Located bars/pies
	Effective way of representing absolute values of discrete data (using located bars) or percentage data (using located pie charts) over space. May be combined with another cartographic technique such as a choropleth.
	The position of the located symbol may obscure important data on the base map. 
Located bars may begin in one area of the map and end in another creating confusion for the reader.



