Core Skills
Base maps
Sketch maps
Yellow star –
skills you did not
do at GCSE

Field sketches

See slides below

Photographs
OS maps
Diagrams

Graphs
Geospatial, geo-located and digital imagery
Use of overlays (physical & electronic)
Literacy – analysing texts

Numeracy
Questionnaire & interview techniques

Covered in lessons
See ‘Graphical Skills’ slides

See slides below
Covered in lessons
See ‘Statistical Skills’ slides
See slides below (also covered in
lesson)

Base maps & sketch maps

Base maps – basic background map
with just enough detail to help orient
the location of the map

Sketch maps – an outline map drawn
from observation rather than from
exact survey measurements and
showing only the main features of an
area.

Field Sketches

Field sketches – basic drawing of
something where only the main
features of it are drawn. Drawn from
observation only, no measurements
are taken.

Photographs

Photographs can help us to understand a place.
They are useful to look back on to help
understand our data when we are no longer out
in the field.
You could be asked to identify the direction a
photograph has been taken from a map. Here are
3 photographs of Poole Harbour, but could you
work out the direction they were all taken from?

OS maps – 4- and 6-figure grid reference
OS maps – 1:25,000 scale maps. Every 4 cm on the map = 1km in the rea world.
Four-figure grid references locate a place or object within a grid square.
1. First, look along the bottom of the map (easting), write number of the bottom left corner of the square.
The number will have two digits e.g. below – the bottom left corner of the square with Cemy in = 50
2. Then, look at the side of the map (northings), write the number of the bottom left corner of the square.
e.g. below – the bottom left corner of the square with Cemy in = 67
3. The 4-figure grid reference is therefore 50,67
Six-figure grid references locate a
place or object within a specific
part of a grid square. Imagine the
squares are split into 10 equal
sections horizontally and vertically.
1. Write the eastings number, but
then add a third number to
show how many tenths of the
way across the grid square the
place or object lies.
2. Write the northings number,
but then add a third number
to show how many tenths of
the way up the grid square the
place or object lies.

OS maps – scale, distance, direction

OS maps
Gradient, contours, spot height, cross sectional drawings
On a map, height is shown in metres above sea level.
The gradient is the inclination (angle) of a slope.
Contour lines are added to a map to show height and gradient. On OS maps they are shown as
thin orange or brown lines, some of which have the land height written on them. The lines join
areas of equal height:

Contour lines close together =
steep slope
Contour lines far apart = land
shallow slope

Spot heights show the height of
a particular point on the map.
E.g. top of the hill on the map.
Cross sectional drawings can be
drawn using the contour lines
on a map.
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OS maps
Identifying features (e.g. spit, salt marsh, beach, cliff)

Geospatial in GIS
GIS = Geographical information
system
• is any computer system, which
is designed to capture, store,
manipulate, manage and
present/ display geographical data
• allows users to create interactive
diagrams & maps, analyse
information and edit data in maps
• Layers of information can build up
a bigger picture (overlays). See
image.
E.g. Google Earth
• Uses images and information from
satellite imagery and aerial
photography
• Uses elevation data so you can view
the Earth in 3D
• You can add your own data

Geospatial Satellite imagery
• Taken by artificial man-made
space probes which orbit
earth and are equipped with
photographical equipment
and take pictures of the earth
from space and send these
images back to earth.

• They are used to plot the
paths and approximate
development of natural
disaster so as to pre-warn
people and allow them time
to prepare.

Overlays
Physical overlays:
We can use overlays to build up
layers of information that we
can add in, or remove, as
required.
Here is an example of layers
built up on several pieces of
transparent sheets on top of
each other.
If you only wanted to see the
northern colonies we can
remove the plastic overlays with
the middle and southern
colonies on.
Electronic overlays:
See GIS slide above.

Questionnaire techniques
• Questionnaire – a special-purpose document that
allows the analyse to collect information and
opinions from respondents.
• Free-format questionnaire – a questionnaire
designed to offer the respondent greater latitude in
the answer. A question is asked, and the
respondent record the answer in the space
provided.
• Fixed-format questionnaire – a questionnaire
containing questions that require selecting an
answer from predefined available responses.

Cartographic Skills

Atlas Maps - Latitude & Longitude
Latitude and longitude are use for global coordinates
1) The position of anywhere on Earth can be given using coordinates if you use latitude and longitude
2) Lines of latitude run horizontally around the Earth. They measure how far north or south from the Equator something
is.
3) Lines of longitude run vertically around the Earth. They measure how far east or west from the Prime Meridian (a line
of longitude running through Greenwich in London) something is.
4) Latitude and longitude are measured in degrees
5) Latitude is always written first

Atlas Maps -

Atlas Maps -

Distributions

Locations

You should be trying to
identify patterns/trends!
• Clusters
• Linear patterns
• Spread out/dispersed
• Coastal
• Northern hemisphere
• South hemisphere
• Tropics

Use terms like:
• Along…
• In the area of …
• Around …
NOT
LOCATION!

Describing locations on maps –
include details

1) In your exam you could get a
question like, ‘describe the
location of cities in….’
2) When you’re asked about the
location of something say where
it is, what it’s near and use
compass points.
3) If you asked to give a reason or
explain, you need to describe
the location first

Weather Maps
A synoptic weather chart (or map) is a summary of the current situation. In weather
terms this means the pressure pattern, fronts, wind direction and speed and how they
will change and evolve over the coming few days. Weather maps and synoptic charts
are useful when you are planning fieldwork. They not only tell you what the weather
is likely to be, but also tell you why the weather is like it is. You are likely to see these
in two forms.

Located Proportional
Symbols

Proportional symbol maps
use symbols of different
sizes to represent different
quantities. The symbols can
be different shapes and the
key shows the quantity that
each different sized symbol
represents.

(+) These maps visually
represent the data clearly.
(+) They also allow you to
easily compare different
locations quickly.

Example: Traffic fatalities in
the USA by state.

(-) Actual values not given,
making it difficult to
compare locations with
similar values.
(-) Circles can overlap each
other making it difficult to
determine the area being
shown

Flow lines

Flow lines represent
movement along a given
route. Width varies
dependant on volume of flow
(+) Show direction and size of
movement easily.
(+) Immediate visual
impression of movement.
(+) Shows trends.
(+) Clear location component.
(-) Hard to make precise
interpretation unless data is
added.
(-) Flows can be in the same
direction & overlap.
(-) May be difficult to show
meeting point of the wide
bands.

Example: Immigration to the
United States 2007

Desire lines

Desire lines shows individual
movement with lines of proportional
thickness. They are very similar to
flow lines except they generalise
movement, showing movement only
directly from A-B whilst flow lines
follow the exact path of movement.
(+) Immediately effective at
visually showing movement of
people, goods and transports.
(+) They are also good at
showing the volume and
direction of movement.
(+) Can show trends.
(+) Clear location component.

Example: Truck flow
to St Louis, USA.

(-) Hard to draw.
(-) Flows can be in the same
direction & overlap.
(-) May be difficult to show
meeting point of the wide
bands.

Trip Lines
Trip lines = simplest map for
showing regular trips, for
example where people shop –
lines can be drawn from a town
to the nearby villages.
(+) Immediately effective at
visually showing trips
(+) Clear sense of direction
(+) Clear location component
(-) Hard to draw.
(-) Doesn’t show volume of trips
Flow line map

Trip line map

Choropleth maps

These are maps, where areas
are shaded according to a
prearranged key, each shading
or colour type representing a
range of values.
(+) Can identify general
relationships and compare
between different geographic
locations.
(+) General anomalies can be
identified.
(+) Doesn’t break data
protection.

Example: Ethnic population of
Blank Caribbean in London

(-) They can give a false
impression of abrupt change
at the boundaries of shaded
units.
(-) Variations within the areas
not seen.
Reading exact figures is
impossible.

Isoline maps

Isolines are lines drawn to
link places that share the
same value. The different
areas can be coloured to
show them more clearly.
(+) Draw easily on
computers.
(+) Can see areas of equal
values.
(+) Can see gradual change.
(-) Do not show
discontinuous distributions.
(-) Only work where there
is plenty of data spread
over the study area and
changes are gradual.
(-) Small lines & numbers
can be difficult to read

Dot maps

Dot maps use identical dots to
show how something is
distributed across an area. The
key shows what quantity each
dot represents.

(+) Effective in shown spatial
density.
(+) Shows variation and
pattern.
(+) Easy to interpret.
(+) Purpose is easily
understood
(+) Easy to generate on
computer.
(-) Actual values can’t be seen.
(-) Circles become crowded
and clustering means it is
difficult to interpret.
(-) Time consuming if done by
hand

Graphical Skills

Simple Line graph
Line graphs are used to show
continuous data and are useful
for showing trends. This is a
simple line graph. Independent
variable on the horizontal axis,
dependent variable on the
vertical axis.
(+) Visually shows
trends/correlations easily
(+) Anomalies clear
(+) Can plot standard deviation
(+) Can interpolate and
extrapolate

(-) Can only be used for
continuous sets of data.

Comparative Line graphs
Comparative line graphs are used to show
differences or correlations between two or
more sets of data.
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(+) Can compare multiple sets of
data.
(+) Visually shows
trends/correlations easily
(+) Anomalies clear
(+) Can plot standard deviation
(+) Can interpolate and
extrapolate
(-) Can only be used for
continuous sets of data.
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Compound line graph
Compound just means information can be
subdivided into two (or more) data types

(+) Can visually see the proportion
which makes the total.
(+) Comparisons easily made with
other similar graphs.
(+) Anomalies clear.
(+) It is used for continuous data.
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(-) It takes time to read accurate
values for each section of the total.
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Compound graphs show layers of
data and are calculated by reading
off the distance in values between
adjacent line.
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Divergent Line Graph

A divergent line graph is the
same concept as a line graph,
but has values in the minus
regions.
(+) Can compare multiple sets
of data.
(+) Visually shows
trends/correlations easily
(+) Anomalies clear
(+) Can plot standard deviation
(+) Can interpolate and
extrapolate
(-) Can only be used for
continuous sets of data.

Simple Bar Chart

A simple bar chart has one
numerical axis and one
category axis. They are drawn
proportional in height to the
value they represent.
(+) Easy to understand
(+) Comparisons can be made
easily within the graph and
with other similar graphs
(+) Good visual representation
(+) Shows trends/correlations
(+) Anomalies clear
(-) They might not always be
easy to identify patterns and
relations between different
data sets.
(-) Cannot add line of best fit
to show a trend

Comparative Bar charts
A comparative bar chart is
used to compare two set of
data on the same axis.
(+) Easy to compare
between components and
between other similar
graphs.
(+) Visual image of
trends/correlations.
(+) Anomalies clear.

(-) If values on the axis are
too large, it is often difficult
to read accurate values for
the bars.

Compound Bar Chart
A divided bar
chart is a type
of compound
bar chart. It is
like an ordinary
bar chart, but
the bars are
subdivided. E.g.
traffic divided
into types.

(+) Easy to compare between
components and between other
similar graphs.
(+) Visual image of
trends/correlations.
(+) Anomalies clear.
Cars

Bikes

Lorries

(-) Sometimes time consuming
to work out the value for each
of the segments of the bars.
(-) If values on the axis are too
large, it is often difficult to read
accurate values for the bars.
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Percentage

A percentage
bar chart is a
type of
compound bar
chart. Each bar
is the same
height (100%) –
this makes the
data more
comparable.

A compound bar chart has
different components stacked
on top of one another. Useful for
expressing two or more
quantities on one chart. Clear
presentation allows comparison
between different values.
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Divergent Bar Chart

A divergent bar chart is the
same concept as a bar chart,
but has values in the minus
regions.
(+) Easy to understand
(+) Comparisons can be made
easily within the graph and
with other similar graphs
(+) Good visual representation
(+) Shows trends/correlations
(+) Anomalies clear
(-) They might not always be
easy to identify patterns and
relations between different
data sets.
(-) Cannot add line of best fit
to show a trend

Histograms
Histograms are very similar to bar charts,
but they have a continuous scale of
numbers on the bottom and there can’t
be any gaps between the bars.
You can use histograms when your data
can be divided into intervals.

It shows the number of values within an
interval and not the actual values.
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You can graph huge data sets easily with
histograms.
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Hydrographs
Hydrographs use bar
chart and line graphs
together to show the
potential for a flood
event in a drainage
basin. Bars represent the
rainfall, the line
represents the
discharge.

Scatter graphs let you see two sets of
information at the same time. The
relationship between the two sets of data is
called the correlation.

Scatter graphs

(+) Can compare multiple sets of data
(+) Line of best fit can be drawn.
(+) Shows trends/correlations easily
(+) Anomalies easily seen with line of best fit.
(+) Can be plotted with arithmetic,
logarithmic scales

Spearman's Rank
Correlation Coefficient is
a further technique for
analysing this data set.

2.0

x

x

(-) Hard to draw line of best fit
when there is a weak correlation
(-) Possible for correlation to occur
even when it is only coincidental

A line of best fit can either be…
•
No correction
•
Positive Correction
•
Negative Correction
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This line of best fit shows a Negative
correction between distance and price.
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• Extrapolation is an estimation of a value based on extending a known
sequence of values or facts beyond the area that is certainly known.
• Interpolation is an estimation of a value within two known values in a
sequence of values. (i.e. when graphical data contains a gap, but there
is data available on either side of the gap)

Pie charts

A pie chart is used to show a quantity
that can be divided into parts. The circle
represents the total quantity, the sectors
represent a percentage.
Proportional pie charts are used when
you want to compare the divisions
across different areas. The total quantity
(size of the circle) can vary, but the
sectors still represent percentages.

Proportional Pie charts
(+) Easy to compare sectors
(+) Easy to compare throughout
an area.
(+) Visual image of trends.
(-) Can’t represent more than
one point at a time in an area.
(-) Overlaps can cause issues if
too many on one map.
(-) If lots of different sectors, it
can be harder to read.

Triangular Graphs

Triangular graphs are graphs
with three axis instead of two,
taking the form of an
equilateral triangle. The
important features are that
each axis is divided into100,
representing percentage.
From each axis lines are
drawn at an angle of 60
degrees to carry the values
across the graph. The data
used must be in the form of
three components
(+) Easy to compare sectors
(+) 3 sets of data can be
compared
(-) Difficult to construct
(-) Can be difficult to read –
need to practice
(-) May be wrongly
interpreted

Graphs with
logarithmic
scales

Logarithmic graphs are used for plotting rates of
change. They are different from normal graphs
because the scale(s) are not spaced evenly.
They help to show a wider range of data more
accurately. E.g. on the Linear graph, it appears that
1999, 2001 & 2003 have a value of zero, but this is
simply because the values on the y-axis are too
large to plot it. The linear graph therefore makes it
look like the rate of change increase.

However it doesn’t. The rate of change is in fact
increasing at a constant proportional rate (doubling
each time period), this can therefore be seen more
accurately in the graph with the logarithmic scale.

(+) Useful for plotting rates of change
(+) A wider range of data can be displayed
(-) Easy to make errors plotting
(-) Difficult to analyse
(-) Zero cannot be plotted
(-) Positive and negative cannot be plotted on
the same graph

Dispersion diagrams
Dispersion graphs are used to display the main pattern in the distribution of
data. The graph shows each value plotted as an individual point against a vertical
scale. It shows the range of data and the distribution of each piece of data within
that range. It therefore enables comparison of the degree of bunching of two sets of
data.
(+) Shows the spread of data from the mean
(+) Can work out mean, range, mode,
median, lower quartile, upper quartile and
interquartile range
(+) Can compare graphs
(+) Gives an indication of reliability of the
data
(+) Anomalies can be shown
(+) Very visual
(+) Can work our standard deviation
(-) Works better with lots of data
(-) Standard deviation can be easily
manipulated and can be bias

Radial Diagrams

These are particularly useful when one
variable is a directional feature, for
example wind-rose diagrams show both
the direction and the frequency of
winds. The circumference represents
the compass directions and the radius
can be scaled to show the percentage of
time that winds blow from each
direction.
(+) Can compare multiple sets of data
(+) Lots of data can be put on one graph
(+) The diagram is very visual
(+) Individual variable within the
diagram can be compared
(-) No stats tests can be linked to them
(-) Hard to spot anomalies
(-) Hard to make scale suitable

Kite Diagrams

Kite diagrams are used to see
trends in statistics in a visual way.
The central line for each diagram
has a value of 0. The ‘kite’ is
then drawn symmetrically both
above and below the line to
represent your data (as a
percentage). For example, you
can use kite diagrams to compare
the distribution of plant species
along a coastline.

(+) Clear and easy to interpret
(+) Shows changes over distance
(+) Shows density and
distribution variables
(-) Time consuming to plot by
hand
(-) Not all data can be
represented by these charts

Pictograms
A pictogram is a chart that uses pictures
to represent data. Pictograms are set out
in the same way as bar charts, but
instead of bars they use columns of
pictures to show the numbers involved.

Population pyramids
Population pyramids are bar charts that show how many people of
different ages are living in a place or country. Population pyramids
show the bars arranged sideways, rather than upwards. The x-axis
shows the number of people, the y-axis shows their ages.

Statistical Skills

Measures of central tendency – mean, median, mode
Mean, median and mode are measures of average.
Sample

1

2

3

4

5

6

7

River Discharge

184

90

159

142

64

64

95

MEAN = Add all of the values in the data set together, then
divide by the number of values
MEDIAN = Middle value once the numbers have been arranged
in rank. (If there is an odd number, then there will be two middle
values. Add these together and divide by 2 to get the median.)
MODE = Most Common

Calculate the mean,
median and mode for
the river discharge
data shown in the
table above.

Mean = total of items/ number of items = 114
To find the median, put all the numbers in order and find the middle value:
64, 64, 90, 95, 142, 159, 184. So the median is 95
The mode is the most common value = 64

Measures of dispersion – Range, interquartile range
Range
• Difference between the highest value and the lowest value
Interquartile range
• The inter-quartile range is calculated by ranking the data in order of size and dividing them into
four equal groups or quartiles. The boundary between the first and second quartiles is known as
the upper quartile and the boundary between the third and fourth quartiles is the lower
quartile. They can be calculated as follows:
• The upper quartile (UQ) is the value that occurs at
th position in the data set when
arranged in rank order (from highest to lowest).
• The lower quartile (LQ) is the value that occurs at
th position in the data set.
• The difference between the upper and lower values is the inter-quartile range (IQR): IQR =
UQ – LQ
• The IQR indicates the spread of the middle 50 per cent of the data set about the median value,
and thus gives a better indication of the degree to which the data are spread, or dispersed, on
either side of the middle value.

Box and whisker plots
• A box and whisker plot is used to display
information about the range, the median and
the quartiles. It is usually drawn alongside a
number line, as shown (see dispersion graph).

Measures of dispersion – Standard Deviation
• The standard deviation of a range of data is a measurement of the degree of dispersion
about the mean value of a data set. It is calculated as follows:
• The difference between each value in the data set and the mean value is worked out.
• Each difference is squared, to eliminate negative values.

• These squared differences are totalled.
• The total is divided by the number of values in the data set, to provide the variance of the
data.
• The square root of the variance is calculated.

• The standard deviation is statistically important as it links the data set to the normal
distribution. The graph shows a normal distribution. A low standard deviation indicates
that the data are clustered around the mean value and that dispersion is narrow. A high
standard deviation indicates that the data are more widely spread and that dispersion is
large. The standard deviation also allows comparison of the distribution of the values in a
data set with a theoretical norm and is therefore of greater use than just the measures of
central tendency.

• Here is the table calculating standard deviation:

Spearman’s Rank correlation and application of
significance tests
Spearman's Rank correlation coefficient is a technique which can be used to summarise the strength and direction
(negative or positive) of a relationship between two variables. The result will always be between 1 (positive) and minus
1 (negative).
• Step 1: You create a null hypothesis (a hypothesis that says there is no relationship between the data.
• Step 2: Create a table and rank the data sets independently, giving the highest value a rank of 1 and so on (see
example below).
• Step 3: The next stage is to find d which the difference in rank between the two variables.
• Step 4: Then find the square of these differences
• Step 5: Then find the sum of all the squared differences
• Step 6: Find n, which is the number of samples
• Step 7: Find n³- n
• Step 8: Input these values into the formula to get a final value

• Step 9: You can see on the scale on where the rank fits. In this case, there is a very strong positive correlation.

• Step 10: Then you can plot the Spearman’s Rank Graph. You have the co-efficient but need to work out the degrees
of freedom. This is n-2, which is the number of samples minus 2. In this case, it is simply 8.
As you can see, the level is met at the line on 0.1% which means there is a 0.1% likelihood of the correlation occurring
by change, which means there is a 99.9% likelihood of a relationship between the two variables. We can therefore reject
the null-hypothesis.

Chi Squared Test
The Chi Square statistic is commonly used for testing relationships between categorical variables. The null hypothesis of
the Chi-Square test is that no relationship exists on the categorical variables in the population; they are independent.
• Step 1: You create a null hypothesis to disprove or prove whether the is a correlation. You then write the observed
frequencies (o) of the data set in a table and add them up to gather a total.
• Step 2: Then work out the expected frequencies (e). To do this simply work out the average- the total divided by the
number of observed categories.
• Step 3: Add the values into the formula going one step at a time following the table.

Business
Owner

School
Student

Adult Male
Resident

Adult Female
Resident

Senior
Citizen

Total

o

4

6

14

10

16

50

e

10

10

10

10

10

50

o-e

-6

-4

4

0

6

-

(o-e)²

36

16

16

0

36

-

(o-e)²
e

3.6

1.6

1.6

0

3.6

-

x²

3.6

1.6

1.6

0

3.6

10.4

• Step 4: Find the total of x² in the final box of the total column.
• Step 5: Find the degrees of freedom which is n-1. So in this case it is simply 5-1= 4
• Step 6: Look at the degrees of freedom table. In this case we are going to look at the 4th column because
our degrees of freedom is 4. We look and see where the value fits. In this case our value is 10.4, therefore
it is larger than 0.05 and smaller than 0.01. This time we reject the hypothesis because there is a 95%
chance that there is a correlation between the data.

Statistical – percentage and percentiles
Percentages:
To give the amount X as a percentage of a sample Y, you divide X by Y and multiply by 100.
E.g. 35 out of 270 houses were burgled in 2017. What is this in a percentage.
35/270 x 100 = 13%
Percentage Change (lets you work out how much something has increased or decreased by):
To work out percentage change you work out the difference between the two numbers being
compared. Then divide this number by the original number, and multiply the answer by 100.
Percentage change = (final value – original value)/original value x 100
E.g. Only 24 houses were burgled in 2016. Calculate the percentage change.
(35-24)/24 x 100 = 46% increase
A percentile is a measure that indicates the value below which a given percentage of
observations in a group of observations fall.
E.g. the 20th percentile is the value below which 20% of the observations may be found.
E.g. Percentiles are commonly used to plot the growth of babies. A midwife weighs baby
Anna and she is in the 90th percentile. This means that if there were 100 babies, 90% of
them would weigh the same, or less than baby Anna, and 10% would weigh more.

ICT Skills
• Use of remotely sensed data (already outlined in
Core Skills section)
• Use of electronic databases (we will do this as part
of your fieldwork)
• Using ICT to evidence the skills learnt such as maps,
graphs, statistical calculations (we will do this as
part of your fieldwork)

Data collection
Random sampling: this is the most accurate method as there is no bias
involved as every person or place has an equal chance of being
sampled.

Systematic sampling: this is a quick and easy method to use where a
regular sample is taken, eg river depth readings may be taken every
50cm across the channel.

Stratified sampling: this is where people or places are deliberately
chosen according to the topic being investigated; for example, a
questionnaire about a regeneration project might be asked to an equal
number of males and females within pre-determined age groups; eg five
males and five females aged 20-39, five of each gender aged 40-59 and
so on.

X
X

X

X
X

X

X
X

X

http://www.rgs.org/OurWork/Schools/Fieldwork+and+local+learning/Fieldwork+techniques/Sampling+techniques.htm

