GEO 2306: Human Geography Research Training

Quantitative Data Analysis using SPSS

Dr. Stewart Barr

Introduction

This part of the GEO 2306 module examines statistical analysis using one of the major data analysis programmes – Statistical Package for the Social Sciences (SPSS). The course aims to provide you with a grounding in the use of SPSS to examine data sets that you may encounter as part of your dissertation. Feedback from previous years has demonstrated that students require a greater emphasis to be placed on the use of statistical tests and their significance as opposed to the mechanics of the computer package. Accordingly, this course focuses on the use of statistics by human geographers and how these can be used in SPSS. However, although there is less focus than in previous years on the mechanics of SPSS, a handbook is distributed which explains the various components of the computer programme. The lecture programme is as follows:

1. Statistics in Human Geography and SPSS;

2. Basic Operations in SPSS and Tests of Statistical Inference;

3. The Chi-Square test, Correlation Techniques and Using SPSS with MS Word.

These lectures are compulsory and due to the nature of the SPSS Handbook, the material covered within them will not always overlap with the information in the handbook. Practical advice on the use of statistical tests will be emphasised in the lectures – the handbook deals with more operational and aesthetic issues. 

Assistance

The exercises that are set for this part of GEO 2306 are outlined below. They relate to the use of a data set examining the commuting distance for 30 individuals in southern England in 2001. All of the tests you will be asked to undertake on these data will be covered in the lectures and handbook. However, if you do experience severe difficulties in using the SPSS programme for these analyses, you should contact me by e-mail (S.W.Barr@exeter.ac.uk) in the first instance. In addition, I will be available to see students with any problems at the following times:

· Friday 5th March, 2-4pm;

· Friday 12th March, 2-4pm.

My office is in room T4, Centre for Rural Research, Lafrowda House. Please note that I will not be able to see students outside these times.

Assessment

You will undertake four exercises that relate to the three lectures detailed above that will accrue to the 4 credits that this section comprises on the 15/20 credit module. These will entail using a data set on the distance travelled to work for 30 individuals in the south of England in 2001. Given the high priority that the government has placed on transport issues in recent months, it is important to appreciate the socio-demographic bases of travel behaviour and what attitudes individuals hold towards travel. This data set examines the basic demographics for these 30 individuals, along with the travel mode they use to go to work and their attitudes towards work and travel. 

The exercises are cumulative and relate to the following:

· Data entry, labelling and data interpretation;

· Parametric statistics;

· Chi-Square and correlation;

· Statistical report writing.

In the first exercise, you will complete the attached sheet (labelled Exercise 1) in which you will show that you have successfully entered your data into SPSS, labelled it correctly and can assign appropriate labels accordingly. This exercise will entail you examining the nature of each column of data with particular reference to whether it is parametric or non-parametric, as the basis for further analysis. The second project will entail you interpreting data using parametric statistics and will examine the statistical differences between the various distances commuted to work and gender and travel mode used. The third project will entail the use of the Chi-Square test and correlation techniques in examining the effects of the carious factors on distance commuted to work. Finally, you will be asked to write a 500 word report on your findings. 

Deadline for assessment

The hand-in date for this work is Thursday 18th March, from 9am to 4pm. You should deposit TWO COPIES your work in the relevant box outside the Map Library and please make sure you sign your name when depositing it. As there are several sheets to hand in, make sure your work is securely fastened.

The exercise data

The exercise data focus on commuting behaviour in England. They relate to hypothetical travelling distances (for work) for 30 individuals in the south of England in 2001, along with possible linking variables. The variables were measured for each individual as given in Table 1 below. The responses are based on a questionnaire which is given below. Note that this is not necessarily an example of a perfect questionnaire – for one thing, the font size is too small! The data can be downloaded from the home page of the following website: http://www.ex.ac.uk/ebrg. The data have been saved in version 5.0/95 of Excel. Click on the link on the home page and save the file by clicking File – Save As from the main menu. 
Travel attitudes survey 2001

Thank you for agreeing to complete this questionnaire. Please answer all of the questions below by either writing in your answer or ticking the relevant box. 

1. How far, to the nearest kilometre, would you say you travelled to work each day?

Please write your answer here ______

2. Using the following scale, how much would you say you enjoyed travelling? Please tick one box.

	Enjoy a lot
	Enjoy
	No opinion
	Dislike
	Dislike a lot

	
	
	
	
	


3. How do you travel to work (if you use more than one of these, please tick the one that you use most frequently)? 

	Car
	Bus
	Train

	
	
	


4. Please indicate your gender? Please tick one box. 

	Male
	Female

	
	


5. Which age group do you fall into? Please tick one box. 

	16-25
	26-35
	36-45
	46-55
	56-65

	
	
	
	
	


6. Please let us know your annual gross income in Pounds Sterling to the nearest thousand

Please write you answer here: _______

7. How would you describe the area where you live? Please tick one box.

	Sparsely populated
	Village
	Town
	City
	Conurbation

	
	
	
	
	


8. How far do you agree with each of these statements? Please tick one box per row.

	
	Strongly disagree
	Disagree
	Neutral
	Agree
	Strongly agree

	
I value my quality of life over my job
	
	
	
	
	

	I like to live as near to work as I can
	
	
	
	
	

	I enjoy time to relax
	
	
	
	
	

	I am keen to have the best available job, even where I have to sacrifice quality of life
	
	
	
	
	

	I like to have a clear distance between work and home
	
	
	
	
	

	I’d rather be earning money than relaxing
	
	
	
	
	


Questionnaire ID: ______ (Researcher’s use only)

End of survey

Table 1
Data measured in the questionnaire and codes used

	Variable name
	Measure and code

	Distance travelled 2001
	Kilometres per week (no actual code)

	Enjoyment of travel      
	5 (enjoy a lot)

4 (enjoy)

3 (no opinion)

2 (dislike)

1 (dislike a lot)

	Travel mode
	1 (Car) 

2 (Bus)

3 (Train)

	Gender 
	1 (Male)

2 (Female)

	Age groups 
	1 (16-25)

2 (26-35)

3 (36-45)

4 (46-55) 

5 (56-65)

	Income 
	Pounds Sterling (Thousands Gross) (no code)

	Rural index 
	1 (Sparse population)

2 (Village)

3 (Town)

4 (City)

5 (Conurbation)

	Travel attitude (quality of life)*
	1 (strongly disagree)

2 (disagree)

3 (neutral)

4 (agree)

5 (strongly agree)

	Travel attitude (live near work)
	1 (strongly disagree) – 5 (strongly agree)

	Travel attitude (enjoy relaxing)
	1 (strongly disagree) – 5 (strongly agree)

	Travel attitude (good job)
	1 (strongly disagree) – 5 (strongly agree)

	Travel attitude (separate work/home)
	1 (strongly disagree) – 5 (strongly agree)

	Travel attitude (enjoy work)
	1 (strongly disagree) – 5 (strongly agree)


* These final six items were attitude statements based on the quality given in brackets and were measured on 5-point agreement scales.

Missing values (where the respondent left the space blank) are coded 99 in the data set.

Exercise 1: Data entry, labelling and interpretation

This exercise will examine your ability to input data into SPSS, edit it accordingly and to correctly assess the type of data that you have.

1. Open the file exercise data.xls that you have saved from the website (www.ex.ac.uk/ebrg). Check that the variable (column) names are in the correct form to be read by SPSS and change any that require alteration. Save the file and close Excel.

2. Open SPSS and open the Excel file in SPSS 11.0. 

3. Look at the Variable View and make the changes you feel necessary. In particular, ensure that you have altered:

· Variable names: according to suitable names you can interpret within the constraints placed on the length of these by SPSS;

· Labels according to those provided in the left hand column of Table 1 in the introductory handout;

· Values: according to Table 1 in the introductory handout;

· Missing values: coded all missing values if you have identified them;

· Scale: chosen the correct measurement scale for each variable.

Print your Variable View (in the Variable View go to File – Print – OK).

4. Having assigned each column of data a suitable type (i.e. ‘scale’, ‘nominal’ and ‘ordinal’), examine the extent to which the ‘scale’ variables are normally distributed. Use both visual methods and an appropriate statistical test to undertake this.

Use the space below to report your results. For each ‘scale’ variable, report the test you used, the test statistic, significance, whether the data are normally distributed and what visual data you have used. Additionally, hand in the visual data you used to demonstrate your case. 

	Information
	Scale variable 1 
	Scale variable 2

	Name of variable
	
	

	Test used
	
	

	Test statistic
	
	

	Significance
	
	

	Normally distributed?
	
	


 Describe below the visual data you have also used to evaluate each variable:

5. Looking at the questionnaire, it is noticeable that the items in question 8 might have alternative emphases. In this piece of work, I am interested in examining the extent to which peoples’ attitudes relate to their distance travelled to work. The items in question 8 divide into two equal groups: those where individuals value quality of life, living near work and enjoying relaxation (items 1-3) and those who prefer to place greater emphasis on their job, money and separating home from work (items 4-6). 

You should be able to see that in an analysis, if we just used the codes that were used by default, the results might be difficult to compare. For example, someone who answered ‘strongly agree’ to the item concerning the enjoyment of relaxation would be inconsistent if they answer ‘strongly ‘agree’ to the item relating to the preference of work over relaxation

We therefore need to adjust the items so that they are all running in the same conceptual direction (that is, enjoy work – enjoy relaxing, etc). 

. 

Accordingly, you should recode these data into different variables so that the direction of responses is uni-directional and thus reveals any inconsistencies. Using the Transform – Recode function in SPSS, to recode the last three items only into new variables, reversing the codes, so that 1 (strongly disagree) becomes 5, etc. This will mean that someone who has stated that they enjoy relaxing (strongly agree = 5) and don’t like putting work above pleasure (Strong disagree = 1), will now have two maximum scores showing their real feelings, i.e. 5 = 5.

Using the Analyse – Descriptive Statistics – Frequencies command, create a table of frequencies for all six variables in question 8, using the first three unchanged variables and the three newly coded variables. Print these tables.

Hand in this sheet and:

· your print out of the Variable View (Question 3);

· your visual data (Question 4);

· your print out of the recoded data frequency tables (Question 5).

Exercise 2: Parametric Statistics

In this exercise, you will examine the data on travel distance and income. 

1.

Use appropriate statistical tests using SPSS to find out whether:

· There is a significant difference between the average distance travelled to work in southern England (our sample) and the mean distance travelled in the whole UK of 23.5 kilometres.

· There is a significant difference between the incomes reported in our sample and the average annual income for the UK of 20 Thousand Pounds Sterling.

Report your results below, giving the appropriate test statistics, significance and stating what the test shows.

	Difference between distance travelled and UK mean
	Difference between income in sample and UK incomes

	Test used:
	Test used:

	Test statistic:
	Test statistic:

	Significance:
	Significance:

	What does the test show?
	What does the test show?


2. Use appropriate statistical tests to examine whether:

· There is a significant difference in incomes between males and females;

· There is a significant difference in the distance travelled between males and females;

· There is any significant difference between in the distance travelled between the three different types of travel mode used.

Report your results below, giving the appropriate test statistics, significance and stating what the test shows. Please use the other side of the sheet if you need to.

	Income (between gender)
	Distance (between gender)
	Distance (between travel mode)

	Test used:
	Test used:
	Test used:

	Test statistic:
	Test statistic:
	Test statistic:

	Significance
	Significance
	Significance

	The test shows that:
	The test shows that:
	The test shows that:


Hand in this sheet and:

· a copy of the Output view showing the results for all five of these tests.
Exercise 3: Chi-Square and Correlation

In this exercise you will be examining further differences and relationships between the data in the travel attitudes survey. 

1. Examine whether there is any significant difference between the enjoyment of travel and gender.

Use the Chi-Square test. 

a. What problems are there with the results you have obtained?

b. Use the recode facility to form a new variable aggregating ‘enjoyment of travel’ such that you only have two categories rather than five (you may have to play around with this to get it right). Run a Chi-Square test and report the test statistic, significance and what the test shows below. In addition, print out your tables from the Output Viewer.

Test statistic:

Significance:

What does the test show?

2. Use appropriate tests to correlate the following:

· Income with distance travelled to work;

· Age with distance travelled to work.

	Income correlated with distance travelled
	Age correlated with distance travelled to work

	Test used:
	Test used:

	Test statistic:
	Test statistic:

	Significance:
	Significance:

	What does the test show?
	What does the test show?


Exercise 4: Statistical Report Writing

Using any further statistical tests you feel necessary and employing appropriate visual presentation techniques, write a 500 word report examining the extent to which the distance commuted by the sample of 30 individuals is related to:

· Age;

· Income;

· Travel attitudes.

Your report should examine each of these variables in turn, giving appropriate graphical or tabular demonstration of the relationship, along with the relevant statistical tests. Be sure to complete your report by comparing the three variables in regard to their relationship to travel behaviour. 

You must include your visual data in the report and these visual data must NOT use the default settings of SPSS. Use the instructions in Chapter 9 of the handbook to format each diagram. 

Hand in this sheet and:

· your Output Viewer tables

· 500 word report with relevant tables and diagrams.































































































































































































































































































































