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Introduction
This report will highlight the mechanics of data analysis when using software platforms such as SPSS and the functional tests such as the t and chi-square tests. The vehicle used for analysis purposes throughout this report is the UWTSD Staff & Student Travel Survey 2014/15.  Some 344 Staff and 467 Students participated in the survey which allowed for a more informed confidence level and statistically significant levels of effects size.      
Aim    
The aim of this report is to critically analyse and interrogate the data within the Travel Survey 2014/15 conducted by a PhD student at UWTSD using SPSS as an analytical software platform. It will interrogate various hypothesis, process categorical variables using the chi-square test and process numeric variables by using the sample t test. Finally, the report will discuss and interpret the results and their relevance to the overall study. This report will focus on one analytical theme throughout; what factors help determine Staff and Student travel to and from Campus and what factors influence their decisions or actions.  
Background
Analysing data can often seem daunting, vast amounts of information gathered from an array of complex and detailed sources can often overwhelm organisations when trying to interpret or interrogate surveys or research (Knapp, 2013).  Wheeler suggests that the concept of research has been around since the 1920’s and that analytical techniques have advanced immensely since the introduction of cunning computer systems and software packages (Wheeler, 1988). Statistical Package for the Social Scientists or SPSS, is a data management software package or analytical processing tool which can interrogate vast amounts of complicated data for an array of reasons such as social science and business.  Within SPSS sit several variable tests such as the t test and chi-squared test.  Chi-squared test was first used in the 1900’s by Karl Pearson and was known as Pearson’s Chi-Square test. This test is useful for proving the ‘goodness of fit’, one advantage is that this test is a non-parametric test, meaning the data can straightforwardly be interpreted and can be used on nominal data. It can also be applied to a wide range of data making it accessible to demographic studies and Likert scales (Janes, 2001).  Similarly, the t-test has many advantages; simple to use, robust, ease of calculations and data analysis.  An impartial t-test sample is a statistical process of likening two samples in terms of their mean i.e. are male and female 5K run times the same (Janes, 2002).  
Analysis of SPSS Data 
This report will now explore various hypotheses based on the report theme; travel.  By using both the chi-squared and t test the report will explore variables, substantiate hypotheses or refute them by interrogating the results created by the data obtained from the survey. 
Hypothesis: 
H0 There is no difference between how far Staff and Students drive to campus.   
H0a There is a difference between how far Staff and Students drive to campus.  
The Result:  = 3.836, df = 5, p = .573 The Null hypothesis was upheld. 
This result proves to be not very statistically significant because when interrogating the crosstabulation data it shows that the variance between the expected data and the actual data are insignificant.  For example, it was expected that 44.2 staff travel 0-1 mile to campus and actual figures showed that 49 did. Interestingly, the same number of students (49) travelled 0-1 mile to campus with an expected count of 53.8. When comparing the data, trends showed that most, if not all values were similar. The expected counts were numerically close to that of the actual counts, making the result statically insignificant. When analysing the range of responses across distances travelled, there is no obvious trend. Staff and students alike, travel varying distances to get to campus. There are varying reasons for this, the higher number of staff travelling just 0-1 mile to campus may be because they have chosen to reside near their place of work for ease. Similarly, the higher number of students travelling short distances may well be because they are accommodated close to the campus. In comparison though, only 12 staff travel 50+ miles to work whereas 22 students travel the same distance. This may be due to varying factors; the 12 staff may be part-time and only travel into the university one or two days a week, so the distance may not affect their decision. The students may be distance learning and only be required to attend the university sporadically, hence the distance they willingly travel.  
[bookmark: _GoBack]By collapsing the data (removing the N/A responses) the results were more comparable and reflective of the result. The author may have collapsed the data further by merging values together. For example, SPSS can recode the number of variable groups or combine them. So, 0-1 mile and 1-2 mile could be recoded to 0-2 mile, the next category could be recorded as 3 – 5 miles as a suggestion. 
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Hypothesis:    
[bookmark: _Hlk516652464]H1 There are no differences in engines sizes between that of Staff and Students. 
H1a There are differences in engines sizes between that of Staff and Students.  
[bookmark: _Hlk517338217][bookmark: _Hlk516491863]The Result:   = 26.266, df =3, p = .0000
 The result proves very highly statistically significant. Analysing the data within the crosstabulation table shows that the variance between the expected and actual counts for staff engine sizes are insignificant, for example; it was expected that 15.7 staff drove 2.0 + litre cars and in fact, 22 did. Comparing this data to that of students, 14.3 were expected but only 8 did. This result shows that staff are more than likely to drive larger engine sized vehicles based on the fact they earn more and can afford it compared to that of the students.  
Although, engine size parameters are categorised incorrectly, the survey has set parameters which allow respondents to select two different options for example:  1.0 - 1.4 or 1.4 – 1.6, this error will mean the survey results for this variable are potentially corrupt. By collapsing the data (merging values such as 1.0 – 1.6) within SPSS, this will cleanse the results. Interestingly, a larger percentage of both staff and students drive smaller engine sized vehicles (1.0 – 1.4 litre), 29.4% of staff and 56.8% of students. Analysing the data will allow the author to draw conclusions that both staff and students opt to drive smaller engine size vehicles based on cost effective motives. Other motives may be that both staff and students prefer to drive smaller vehicles around Swansea because the city is densely populated and heavily congested, therefore, commuting becomes easier. 
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Hypothesis: t test 
[bookmark: _Hlk516653494]H2: There are no differences between the number of journeys Students travel to campus per week to that of Staff. 
H2a There are differences between the number of journeys Students travel to campus per week to that of Staff.
The Result:  t (8.234), df =410, p = .0000 
This result proves very highly statistically significant.  After interrogating the data within the crosstabulation table, results show that expectedly, 130 staff travel to campus 5 times a week.  This would be expected based on the assumption staff are either administrative staff or lecturers, so therefore would be expected to attend campus daily. In stark contrast though, only 58 students out of 226 surveyed make 5 trips per week to campus. This may be for several reasons, they may choose to revise elsewhere or possibly may be failing to attend lectures. Another explanation may be that student’s dependant on their stage of study may well be conducting research so therefore are not required to make trips to the campus.   
Difference between expected and actual results for 1 trip per week are interesting, data suggests that 27 students conform to this variable whereas only 7 staff conform. Research would suggest that this is statically significant, only 11.9% of all students surveyed make 1 trip per week to university.  There are anomalies within the data though, it is possible that respondents have annotated they make one trip per week as well as two trips or three, four and five. The questionnaire does not define the parameters well, therefore leaving the answers open to interrogation.   
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Hypothesis: 
H3 There is no difference in fuel types used between that of Staff or Students. 
H3a There is a difference in fuel types used between that of Staff and Students. 
The Result:   = 22.462, df =2, p = .0000  
This result proves very highly significant.  This analysis paid particular attention to the variance between staff and students and the variance between petrol and diesel only. Significant results were shown when interrogating the data. Of the 333 surveyed, it was expected that more would opt to drive petrol vehicles, and this could be assumed that cost would be the main driver with diesel being more expensive. The results showed that 57.8 students were expected to use diesel but in fact, only 37 did. Comparing this to 61.8 staff expected but 82 opted for diesel. The variance between petrol and diesel for staff is minimal (82 and 88), however, students lean heavily towards petrol (122) compared to diesel (37). Analysing the data, it would suggest that students use petrol vehicles based on cost measure whereas staff do not seem to be affected mainly because they attract a higher income and can afford it. The crosstabulation has intentionally illustrated the two no answer responses to show the minimal impact this has on the overall result of the test. 





	Case Processing Summary

	
	Cases

	
	Valid
	Missing
	Total

	
	N
	Percent
	N
	Percent
	N
	Percent

	Staff or student * Fuel type
	333
	100.0%
	0
	0.0%
	333
	100.0%




	Staff or student * Fuel type Crosstabulation

	
	Fuel type
	Total

	
	Diesel
	Petrol
	

	Staff or student
	Staff
	Count
	82
	88
	170

	
	
	Expected Count
	61.8
	108.2
	170.0

	
	Student
	Count
	37
	122
	159

	
	
	Expected Count
	57.8
	101.2
	159.0

	
	No answer
	Count
	2
	2
	4

	
	
	Expected Count
	1.5
	2.5
	4.0

	Total
	Count
	121
	212
	333

	
	Expected Count
	121.0
	212.0
	333.0




	Chi-Square Tests

	
	Value
	df
	Asymptotic Significance (2-sided)

	Pearson Chi-Square
	22.462a
	2
	.000

	Likelihood Ratio
	22.923
	2
	.000

	Linear-by-Linear Association
	3.796
	1
	.051

	N of Valid Cases
	333
	
	

	a. 2 cells (33.3%) have expected count less than 5. The minimum expected count is 1.45.










Conclusion and Recommendations 
Various conclusions can be drawn from the analysis above. Firstly, it should be reiterated that SPSS proves to be an extremely useful data analysis software tool in which the social scientist can quickly interrogate and interpret vast amounts of data to compare, contrast and either prove or disprove hypothesis. Several of the tests executed above have upheld the null hypothesis and have also shown a number of highly statically significant results as well as some not statistically significant results. Analysis showed it is generally accepted that staff drive larger engine size vehicles and are prepared to pay for diesel as opposed to petrol. They are also prepared to travel into campus from further afield compared to students. Many factors affect these hypothesis, geographical, demographical and financial should all be considered. It can also be concluded that clarity of the questionaries’ must not be underestimated. In order to obtain useful data, the questions asked must be concise and relevant to the study. The author should ensure the variables translate when calculated within SPSS. 
Now the data has been collated and interrogated, a number of recommendations should be considered so that improvements can be made to how both staff and students decide how and why they travel to and from campus. A discounted bus service which travels between student accommodation and the campus would reduce the volume of vehicles used to commute to the university. In addition to this, a car sharing policy may be explored, this would help reduce the burden on the car parking availability and congestion surrounding the city centre and surrounding university infrastructure. 
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Staff or student * Trips per week Crosstabulation
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