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GEOGRAPHICAL SKILLSCHAPTER 7
 CHRISSI KEOGH
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7.1 IDENTIFY A SUITABLE GEOGRAPHICAL QUESTION/HYPOTHESIS
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CHOOSE A TOPIC
 • What do you want to investigate?- where, when, how and why?
 • It should have a clear aim
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THE INVESTIGATION SHOULD BE:
 • suitable in scale, size and area
 • capable of research- practical issues e.g. time, area and data available
 • clearly geographical- where, strong sense of location, pattern e.t.c.
 • based on geographical theory, ideas, concepts, models (clear spatial or locational focus)
 • logical- it must make sense- especially cause & effect
 • clearly located
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THE INVESTIGATION SHOULD BE BASED ON:
 • a geographical theory e.g. distance decay
 • a model e.g. burgess
 • a concept e.g. succession
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CHOOSING A TITLE LET’S LOOK AT TWO SAMPLE TITLES
 1. To investigate the land use zones of Bristol This is a poor title because: •Too large an area to be practical in time/area •Not a question •Too vague- no suggestion of pattern or trend to investigate or test
 •Doesn’t give a real outcome- no clear logical conclusion •Apart from land use data- what else would be needed?
 IS IT SMART? SIMPLE: YES, MEASURABLE: UNCLEAR, ACHIEVABLE: DOUBTFUL, REALISTIC: NO, TIMED: NO
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CHOOSING A TITLE LET’S LOOK AT TWO SAMPLE TITLES
 1. To test the hypothesis that there are concentric zones of land use around the CBD of Witney
 This is a better title because: •a smaller scale so it’s practical but still large enough to have a variety of land uses
 •a clear question •includes clear reference to a pattern (underlying concept of Burgess model)
 •a hypothesis: testing gives a clear conclusion
 IS IT SMART? SIMPLE: YES, MEASURABLE: YES, ACHIEVABLE: YES, REALISTIC: YES, TIMED: NO
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• Stage 1 is a very important stage as having a poor question or hypothesis makes the rest of your investigation more difficult.
 • Think of the data you would need to collect to test or investigate your title.
 • Always keep titles simple and direct.
 • Never speculate (e.g. What would be the effect of building a new sports centre in Chipping Norton?) as this will make it impossible to find your data.
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HYPOTHESIS TESTING
 Testing a hypothesis is a good approach to designing a question for investigation !You can justify your choice of title by: •Locating in the chosen area (saying why it would be carried out at the location)
 •Estimating the time it will take •Estimating its scale- make sure you can do it with your resources (equipment, team e.t.c.)
 •Showing its relevance to the chosen area (e.g. why it might vary there) •Linking it with your desire to test a particular model/concept in the field
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HYPOTHESIS TESTING
 •Your aim is to then test or prove that title. •You may want to break down the stages you would take to do this into individual objectives because these can be checked off as you complete them.
 Here’s an example: AIM: to test that pebble sizes on the beach decrease downdrift Objectives:
 To measure 30 pebbles selected randomly at each of the 10 locations along the beach
 To record the size of their long axis To plot the length of their long axis against distance along the
 beach
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7.2 DEVELOP A PLAN AND STRATEGY FOR CONDUCTING THE INVESTIGATION
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DEVELOPING A PLAN
 Work out what you plan to do:
 •Draw up a timed or sequenced plan
 •You may modify this in practise
 Work out the location:
 •Where are you going to carry out your investigation?
 •Show it on a clearly annotated map
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IDENTIFY THE DATA NEEDED
 •what are your sources of primary and secondary data? •how much data do you need? •what access do you have to data sources (e.g. the internet)? •primary- data collected first hand; unprocessed •secondary- data from published sources (e.g. the internet, libraries, previous investigations); processed
 •always specify resources and check reliability, dates, e.t.c. Work out your strategy for collecting data: intended method (e.g. questionnaire), type of sampling strategy, location, timing, division of labour, equipment needed, timeline
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CHOOSE YOUR SAMPLING TYPE
 •units= linear, area (quadrat) or point •random - statistically most useful •stratified - use when data occurs in clear subsections •systematic - quick and easy •pragmatic - sample where you can •can combine e.g. find ends of transects (linear sampling) randomly, then sample systematically
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Recognise limitations
 •In terms of time, location, coverage, equipment (type, reliability and accuracy), resources, labour force available and access
 Identify risks
 •Potential risks, their seriousness and likelihood and possible ways of reducing and managing these
 •also risk that data may inaccurate or unreliable
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ARRANGE A PILOT:
 Need to carry out a pilot or reconnaissance to check viability of data collection strategy in the time and location chosen e.g. a trial questionnaire
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ASSESSING THE RISKS
 •These are risks to the person (health and safety) but also to the reliability and accuracy of the data. They stem from:
 •the environment or investigation the area being undertaken in e.g. slippery, traffic, water, depth e.t.c.
 •the time of day/year that it’s being carried out •possible extreme weather e.g. sunstroke •the nature of the activity you are planning to undertake •the methodology, including the equipment, being used •personal issues e.g. asthma sufferer, inappropriate clothing •personnel who are working together •legal restrictions e.g. rights of access
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ASSESSING THE RISKS
 •Before undertaking any practical fieldwork activity, you should always carry out a risk assessment
 •Any steps you take to reduce these risks should be appropriate and avoid unrealistic solutions
 •It is useful to include phone numbers of people in any such advice
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MAKING A PLAN
 Plans are useful guides to the expected time needed and may identify bottlenecks in the sharing of equipment, access, e.t.c.
 There are 2 types of plan: 1.An overall plan that looks at the stages of an investigation, probably identifying stages 4 and 5 as time consuming. This is useful in setting out the logistics, sequence of activities and how the various stages fit into the time allocated.
 2.There is also the plan you draw up to organise the practical work in the field.
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THIS IS A SAMPLE OF A FIELD PLAN:
 Task Who? When?
 1 Organise team and allocate tasks me 8.30
 2 check equipment Abbie 9.00
 3 lay out transect line Stacy 9.00
 4 team members do systematic sample
 All 9.15+
 5 share results All 10.00
 6 collect and check equipment Me 10.30
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FIELD PLAN
 •This type of plan is useful, especially if an extra column is added for comments on actual timings.
 •This makes it into a learning tool for the future. •In the sample shown in the previous slide, it is likely insufficient time has been allocated for the actual sampling.
 •This often takes longer than you expect.
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PRIMARY OR SECONDARY DATA?This is a crucial decision. Here are some advantages and disadvantages:
 PRIMARY SECONDARY
 • Real- on that day • Located in your area • You know how it was
 collected • You ‘own’ it
 • Accurate (as often larger sample or repeated)
 • May give the average or norm
 X
 • May not be accurate (in collection or recording)
 • Once-off data
 • Finding sources • May be biased • May be out of date • May be average data • Don’t know how it was collected • May not be the same units or areas as
 yours
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DESIGNING QUESTIONNAIRES
 Questionnaires are a common tool but often poorly designed. Some points to look out for:
 •Are questionnaires numbered and dated (for future reference)? •Is the location where they are being used clear? •Questions about addresses, incomes, sex, age are too intrusive so people won’t answer them.
 •Open-ended questions make categorising data difficult later. •If you use a series of categories as possible answers, always have one that is ‘other’ to cope with answers outside your groups.
 •Be wary of asking people what they ‘usually’ or ‘regularly’ do, as most people forget, so ask them what they last did.
 •Avoid ambiguous or unclear questions that you would have to explain. •Don’t ask too many questions for the time (people won’t stop for long) •Is there a thank you prompt at the end?
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DESIGNING QUESTIONNAIRESQuestionnaire’s are usually asked face to face but they can be posted in one form or another, e.g. with a reply envelope. Here are some advantages and disadvantages of this method.
 FACE TO FACE POSTED
 •You can explain any questions •You can see the age/sex of the respondent
 •You can alter aspects as you go if they are not working
 •More objective, as respondents can take their time
 •Avoid personal issues and bias •Can be longer •Less time constrained
 X
 •Respondents like to please so they give you answers they think you want
 •Often biased as only certain people stop for you e.g. men and women differ
 •Boredom after asking same questions repeatedly
 •Cost •Very low response rates (less than 20% is the norm)
 •Must be very clear as you won’t be there to explain the questions
 •People don’t like the intrusion so often throw them away
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7.3 COLLECT AND RECORD DATA APPROPRIATE TO THE GEOGRAPHICAL QUESTION OR HYPOTHESIS
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COLLECTING DATA
 Primary data: •How did you collect your data? Equipment, strategy and methods used- their accuracy and reliability •Questionnaire design- type of questions used (opened versus closed), response approach (e.g. 4 vs. 5 scale), length, postal vs. face to face •Sampling and size type- systematic, random, stratified, pragmatic •Sampling unit- area, point, linear •Map of sample sites, repeated sampling for accuracy !Secondary data: •Source •Date •Reliability and Accuracy
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Recording
 •Nature of tally sheet
 •Any problems
 Geographical Information Systems
 •Covers a wide range of ICT programs
 •Primary data collection, e.g. data logging temperatures at specific locations/times, measuring distances/areas
 •Source of secondary data, e.g. satellite photos, layers of data from maps
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SOURCES OF DATA
 Main ways of collecting primary data: •measuring and counting •mapping and plotting •making images including sketches and photos
 •asking questions •using ICT- data logging Main sources of secondary data: •graphical images- maps, diagrams e.t.c.
 •images- photos, satellite and internet •written sources- newspapers, books •oral sources- radios, tape •statistics- census data
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DIFFICULTIES OF SAMPLING
 Sampling is often more difficult in reality than planning it. This reduces the reliability of samples. Questionnaires are particularly difficult to ask in a random, systematic or stratified way because:
 •They take time so only a limited amount of people will be able to or willing answer
 •Many people are put off by questionnaires and/or students •Some people find it difficult to respond to questionnaires e.g. parents with young children
 •Certain groups respond too readily in order to positively seek them out e.g. pensioners So, in reality, questionnaires are usually pragmatic and rarely answered by a genuine cross-section of society.
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DIFFICULTIES OF SAMPLING
 Also, the nature of the population being sampled will change according to:
 •Time of day •Day of the week •Time of year (e.g. winter vs. summer) •Other factors (e.g. the weather) This produces biased sampling but in some cases this is what is needed, e.g. when researching traffic conditions at rush hour
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MAPS AND PHOTOGRAPHSThese differ in their uses. Here are some of their advantages and disadvantages:
 OS MAP PHOTOGRAPH
 •Accurate located detail •Scale allows precise measurement •Relative directions clear •Can see over hills e.t.c. •Get plan view •Gives place names e.t.c.
 •Captures an instant of time- shows ephemeral (lasting a very short time) features, e.g. weather
 •Shows precise uses, e.g. types of tree, shop, e.t.c.
 •Shows people •Shows qualitative features
 X
 •Static picture- so can only show static features and therefore cannot show seasonal changes, weather, e.t.c.
 •Quickly dated •Impersonal •Sheer size
 •Instant of time- so quickly becomes out of date •Scale problems •Subjective- image changes with light, angle, e.t.c.
 •Can’t show ‘hidden’ areas •Doesn’t show precise classification e.g. roads
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FIELD SKETCHES
 Field sketches can be useful in terms of: •showing a context for the data collected •identifying particular features •conveying a subjective impression of a place
 Such sketches should always have: •a clear location- grid reference •an informative title •a note of the date/time •an indication of scale (vertical and horizontal) and direction
 •annotations to identify specific features It is often very effective to put a photograph & an annotated sketch of the same view on the same page, or use the sketch as an overlay
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GIS
 The advantages of using GIS include: •Handles large amounts and varieties of data so it can be manipulated more easily
 •Flexible over size of study area •Gives precise measurements of area, distance, direction, e.t.c.
 •Easy to keep up to date as it is dynamic and therefore current
 •Faster and more efficient at handling data
 •Can easily change the scale or subdivisions of data
 •Can overlay patterns, so suggesting possible links
 •Produces striking visual impacts, including 3D images
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7.4 PRESENT THE DATA COLLECTED IN APPROPRIATE FORMS
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PRESENTING DATA
 Types of data: • Continuous • Areal • Time-serious • Period • Ordinal • Discrete • Qualitative vs.
 quantitative
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PRESENTING DATA
 Aspects of presentation to be considered: •Type of presentation (e.g. maps, diagrams, graphs, photos, charts) should fit type of data (e.g. continuous data is best shown with a line graph)
 •Use of colour or shading •Size of map or symbol- scale is crucial •Ease of compatibility (e.g. same scale) •Annotation- location, detail, e.t.c. •Lettering- font, spacing, size •Located on map or not? •Add key, scale, title and north if using map
 •Logical organisation to help analysis e.g. number any diagrams
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TYPES OF DISPLAYS
 Non-spatial displays: •Tables •Charts- bar, pie, rose, proportional symbols •Graphs- line, scatter, triangular, compound, positive & negative Spatial displays: •Maps- think scale, projection •Isopleths- think interval, interpolation, curve •Choropleths- think boundaries, shading, class interval •Others- trend surfaces, topological •Located symbols, e.g. dots, proportional circles- think of scale/size, location, key
 Movement: •Flow lines, trip lines- width, direction, arrows, sub-divisions
 Photographs: •Types (landscape, oblique, aerial, satellite)- think scale, direction; remember they capture an instant of reality
 •Maps show statistic long-term features •Always include scale (e.g. person, building, e.t.c.), time of day/year taken, title
 •Annotate- arrows to select time of interest and minimal text
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SELECTING A PRESENTATION METHOD
 When selecting the method of presentation, consider: • What the data type is e.g. percentages • The purpose of the diagram e.g. who is its audience? • How accurate must the plotting of values be? • The range of values in the data set • The space available for the diagram, e.t.c. • The visual impact desired • Does it need labelling/annotating? • The time you have available • Do you need to calculate anything? • Should you use ICT to produce the diagram?
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SELECTING A PRESENTATION METHODEach method of data presentation tends to have advantages and disadvantages, as shown below:
 METHOD ADVANTAGES DISADVANTAGES
 BAR CHART
 •quick and easy •very visual
 •should only be used for one interval
 PIE CHART
 •very visual •easy to compare
 •must use perectange data •too many divisions confuse the eye •need to standardise order of segments •everyone uses them
 LINE GRAPH
 •good at show trends/patterns and anomalies
 •should only be used for continuous variables, which are rare
 DOTS•simple •shows clear location of value
 •difficult to see/count •is exact location known?
 ISO- PLETH
 •helps to show or identify individually located values
 •interval size is vital •interpolation is dubious (hesitating/doubting) or guesswork •shape is guesswork
 CHORO- PLETH
 •quick and easy •very visual
 •interval size is vital •treats area as whole •shading issues
 FLOW LINES
 •shows movement along routes- direction, volume and distance •can be subdivided to show characteristics
 •following exact route can be over complex •can mislead if it doesn't follow exact route
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There are some common problems to watch out for with all the techniques:
 • scale (check that it starts at 0) • size of diagram • data interval • data class division • use of colours/shades • labelling When you look at a diagram,
 check to see that is has: • a title and figure number/letter • a sensible scale or key • a note of its location • shading or colour- are they
 appropriate?
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7.5 ANALYSE AND INTERPRET THE DATA
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ANALYSING THE DATA
 Qualitative: •No use of statistics •There may be no need as the pattern is already so obvious- e.g. scattergraph, compare graphs
 Quantitative: •Use to be objective- know exact level or direction of relationship/trend, know exact pattern, identify anomalies
 •Use the analysis to go further
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TYPES OF QUANTITATIVE DATA ANALYSIS
 Descriptive •Descriptive techniques- central tendency, e.g. mean, median (middle value) and mode (most common), scattergraphs
 •Deviation from the central tendency- range, interquartile range, standard deviation
 •Frequencies (graph)- kurtosis, skew Normal distribution •Mean, mode and median coincide- 95% of values within two standard deviations of mean
 •Types of data pattern •Horizontal, e.g. nearest neighbour- clustered, regular or scattered •Vertical, e.g. Lorenz curve- cumulative frequency •Networks- beta index, alpha index, centrality •Interactions, e.g. gravity model
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TYPES OF QUANTITATIVE DATA ANALYSIS
 Tests •Statistical test for difference, e.g. Mann-Whitney, Chi-squared •Stat. test for correlation (linkage) or association, e.g. Spearman’s rank, Chi-squared
 •In tests remember null hypothesis and degrees of freedom influence the result and 95% is the minimum expected accuracy. This is found from tables of significance.
 Interpretation •Look at results in context of original question(s) •Try to offer explanation for patterns/links/trends and any anomalies
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TYPES OF STATISTICS AND THEIR USESMEASURE ITS MEANING ITS LIMITATIONS
 CENTRAL TENDENCY AND DISPERSION
 MEANAdd all quantities together and divide by the number of quantities
 Distorted by extreme values and involves calculation
 MEDIANThe central value when values are put in order
 Gives no idea of other values
 MODE The value that occurs most frequently Gives no idea of other values
 RANGEDifference between highest and lowest values
 Distorted by extreme values
 INTERQUARTILE RANGE
 Difference between the inner half of the data around the median
 Ignores values above and below this
 STANDARD DEVIATION
 Shows spread of all values around the meanUses a formula and calculation and distorted by extreme values
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TYPES OF STATISTICS AND THEIR USES
 MEASURE ITS MEANING ITS LIMITATIONS
 TESTS FOR DIFFERENCES
 MANN-WHITNEY
 Compares medians and ranks to see if data set differs
 Uses formula, calculation and significance table
 CHI-SQUAREDCompares observed and expected frequencies
 •Uses a formula, calculation and significance table •How do you determine expected frequency?
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TYPES OF STATISTICS AND THEIR USES
 MEASURE ITS MEANING ITS LIMITATIONS
 TESTS FOR ASSOCIATION
 SPEARMAN’S RANK
 Measures strength of relationship between two sets of ranked data
 •Uses a formula and calculation •Only uses ranks of data & uses a significance table
 CHI-SQUARED
 Compares observed and expected frequencies given a certain hypothesis
 •Uses a formula, calculation and significance table •How do you determine expected frequency?
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Trends and relationships These are often shown on graphs, especially scattergraphs and they tell you: •The direction of the trend/relationship- is it positive/negative/neutral? •The strength of the trend/relationships- is it strong/weak/non-existent? •The shape of the trend/relationship- is it linear, parabolic (curved), exponential (rapidly growing) or unclear?
 •If there are any values that are anomalies (don’t fit into the trend/relationship)- are they higher or lower than expected? !
 Patterns These are often shown on maps. This also covers morphology (shape). Patterns can be: •Nucleated or clustered together •Linear •Cuneiform (wedge-shaped) or cruciform (cross-shaped) •Regular •Concentric •Random or scattered/dispersed or amorphous (without clearly defined shape/form)
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Networks In most forms of network analysis there are some key limitations: •They treat all routes equally regardless of their quality •They focus on linkages rather than time or distance of journeys •They look planar (flat) networks- no flyovers e.t.c. •They ignore what uses that route !
 Caution When using statistical tests there are some key aspects you should always remember:
 •To state your null hypothesis •To state your alternative hypothesis (if null is disproved) •To calculate the degrees of freedom •To know the level of significance you are prepared to accept
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7.6 PRESENT A SUMMARY OF THE FINDINGS AND AN EVALUATION OF THE INVESTIGATION
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PRESENTING YOUR FINDINGS
 Summary •Draw a conclusion linked back to the investigation- proved or not?
 •Why?- give main reason(s) •Does it support the geographical model/concept? Suggest why or why not. Is there a flaw in your strategy/results or is the concept suspect?
 Evaluation •Discuss limitations- time, timing, equipment, method, personnel, location; explain the effects on these results
 •Suggestions for improvement- other times/places, improved method (e.g. sampling methodology), more effective and/or robust equipment
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LIMITATIONS OF THE CHOSEN MODEL
 It is rare that investigations do fully support the chosen model or concept. There are good reasons for this.
 A) There are limitations in the models/concepts: •Models/concepts are usually generalisations so they are unlikely to apply your location or investigation
 •They indicate what ought to happen in ‘ideal’ circumstances- often certain factors were held constant e.g. ‘isotropic surface’ (flat and featureless plain)
 •Often they were formulated in a different country- usually but not exclusively the USA •They were suggested some time ago, e.g. the Burgess model dates from 1925; a lot has changed since
 •Many are not based on measurements in the field but are based on theory and logic B) There are limitations in the investigation in terms of the models/concepts: •Different methodology, equipment, e.t.c. was used •Different level of accuracy, timing, e.t.c. •Insufficient sample size or number of measurements •The investigation was only looking at one of the aspects of the model/concept or its surface expression
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ANOMALIES
 Sometimes your findings may show an anomaly in a model or concept. Your task is then to identify the particular circumstances that created that anomaly. This may lead to further geographical insights. Limitations are suggested reasons why your investigation was not fully
 accurate, complete and reliable. It is rare for there not to be many. They can be grouped as: •initial planning limitations •data collection and recording limitations •data processing limitations •accuracy and reliability of data Often students say that investigations have failed because they didn’t prove a concept/model worked in their location. This is not a failure but you need to give some reasons why the model/concept was inappropriate in your area/location.
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IMPROVING YOUR INVESTIGATION
 Improvements found include: •Repeating the investigation in a different
 location •Repeating the investigation at different
 times (day, week, season, year) • Increasing the sample size • Improving sampling strategy- e.g. unit,
 method •Taking into account further variables •Using better, more accurate and reliable
 equipment •Finding further sources of data- especially
 secondary •Re-formulating the title (the question being
 investigated) •Making organisational improvements-
 better teamwork, e.t.c.
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