Data Analysis: Relationships and Differences between Staff and Students means of travel at the University of Wales Trinity Saint David

Introduction
The aim of this research is to critically analyse the differences between Students and Staff at the University of Wales Trinity Saint David (UWTSD) from past data, with the use of Independent T- Tests and Chi Squared Tests, which will be described in further detail below. With an ever-increasing reliance on cars in the UK and a clear interest to limit our environmental footprint by governmental and non-governmental authorities, it’s inherently important to analyse data of the populations actions towards this and whether demographics divide on behaviours. Particular focus will be on the number of passengers and occupants there are of self-driven staff/students, there attitudes towards cost, environmental impacts and finally distance travelled. This way there will be a full loop of environmental, economical and social aspects of how they travel to the University campuses.
A similar study to this by the University of Bath in the 2014/15 academic year, found that the staffs’ (sample size = 1147), most frequent mode of transport was ‘driving alone (48.0%) followed by car-sharing (i.e. as or with passengers; 16.0%), public transport (bus) use (12.6%), then walking or bicycling (10.7% and 9.0%, respectively) and train users (4.1%)’. In comparison to students’ where the bus proved more prevalent (sample size = 1169) with ‘(62.7%) followed by walking (13.3%), bicycling (9.4%) and private (8.4%) or shared (4.2%) vehicle use’.  (The University of Bath 2015). Interestingly this shows a vast amount of difference between the 2 demographics, and this research will try and see if there is an underlining correlation with such work.
Theme
The outlying theme of this research will be to use past data that was collected in relation to Staff and Students travel to and from campuses at UWTSD and determine the themes presented with statistical tests. In order for the hypothesis to be proved the P Value for all tests will be >.05, thus any value lower than this will prove statistically significant, this places it into the upper end of a standard deviation curve, where the result will not reflect the majority of responses (See figure 1.0).
Independent T-Test: Used to simply test the difference between two sets of data and test whether the mean is statistically significant.
Chi-Squared Test: Designed to measure categorical data, testing if two variables are related or unrelated (SPSS Tutorials 2018). In this research, the Chi-Squared Test will be used to measure Staff and Students when there are a number of observed frequencies. 
Hypothesis and Null Hypothesis: The Hypothesis ‘It is usual first to formulate a null hypothesis, which states that there is no effective difference between the observed sample mean and the hypothesized or stated population mean—i.e., that any measured difference is due only to chance’ (Britanicca, 2018).
[image: Image result for standard normal distribution curve bell curve]
Figure 1.0: Standard Deviation curve. Source: (Quora, 2016) . 








Results


	Staff or student

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Staff
	224
	40.1
	40.1
	40.1

	
	Student
	320
	57.3
	57.3
	97.5

	
	No answer
	14
	2.5
	2.5
	100.0

	
	Total
	558
	100.0
	100.0
	


Table 1.0: Staff or Student numbers. Showing the overall participant numbers by means of frequency and percentage.

	Staff or student * Passengers Crosstabulation

	Count  

	
	Passengers
	Total

	
	0
	1
	2
	3
	4
	

	Staff or student
	Staff
	184
	32
	8
	0
	0
	224

	
	Student
	245
	50
	15
	8
	2
	320

	
	No answer
	12
	0
	1
	1
	0
	14

	Total
	441
	82
	24
	9
	2
	558


Table 2.0: Staff and Students number of passengers per vehicle.

Hypothesis 1: There will be a significant difference between the number of passengers in Student and Staff vehicles.
Null Hypothesis 1: There will be no significant difference between the number of passengers in Student and Staff vehicles.

T-Test Result: T(542) -2.399, P=0.17
Here the results have proven not to be statistically significant with the value of P=0.17. Therefore this proves the Null Hypothesis, where there was no difference between the number of passengers in both Staff and Student vehicles. Notably, the count may have had an effect on the results, with 320 students answering the question in comparison to 220 staff. A frequency that displays an even spread may have resulted in a different outcome.




	Staff or student * Occupancy Crosstabulation

	Count  

	
	Occupancy
	Total

	
	1
	2
	3
	4
	5
	

	Staff or student
	Staff
	184
	32
	8
	0
	0
	224

	
	Student
	245
	50
	15
	8
	2
	320

	
	No answer
	12
	0
	1
	1
	0
	14

	Total
	441
	82
	24
	9
	2
	558


Table 3.0 Staff and Students occupancy of vehicles.

Hypothesis 2: There will be a significant difference between the number of occupants in Student and Staff vehicles.
Null Hypothesis 2: There will be no significant difference between the number of occupants in Student and Staff vehicles.

T-Test Result: T(542) -2.399, P=0.17
The T-Test once again comes up with a value of 0.17, proving Null Hypothesis 2, there is no difference between the number of occupants in staff or student vehicles. However what can be deduced by this, that the frequency of replies remains the same to Hypothesis 1, thus emphasising the importance of a 50:50 split, which may have resulted in a much different outcome.


	Staff or student * Cost Crosstabulation

	
	Cost
	Total

	
	No
	Yes
	

	Staff or student
	Staff
	Count
	140
	84
	224

	
	
	% within Staff or student
	62.5%
	37.5%
	100.0%

	
	Student
	Count
	146
	174
	320

	
	
	% within Staff or student
	45.6%
	54.4%
	100.0%

	
	No answer
	Count
	8
	6
	14

	
	
	% within Staff or student
	57.1%
	42.9%
	100.0%

	Total
	Count
	294
	264
	558

	
	% within Staff or student
	52.7%
	47.3%
	100.0%


Table 4.0: Staff and Student who are travelling by their means due to cost. 

Hypothesis 3: There will be a significant difference between Staff and Student cost considerations in relation to transport.
Null Hypothesis 3: There will be no significant difference between Staff and Student cost considerations in relation to transport.

Chi-Square Result: X=15.167, df=1, P=.001

Here the result shows that Hypothesis 3 has been proven and that the cost is a significant difference between staff and students. The count clearly shows this, with 54.4% of students in comparison to 37.5% of staff stating that they use there means of transport to save on cost, it is clear that there is a certain divide between the 2 demographics.


	Staff or student * Environment Crosstabulation

	
	Environment
	Total

	
	No
	Yes
	

	Staff or student
	Staff
	Count
	187
	37
	224

	
	
	% within Staff or student
	83.5%
	16.5%
	100.0%

	
	Student
	Count
	276
	44
	320

	
	
	% within Staff or student
	86.3%
	13.8%
	100.0%

	
	No answer
	Count
	13
	1
	14

	
	
	% within Staff or student
	92.9%
	7.1%
	100.0%

	Total
	Count
	476
	82
	558

	
	% within Staff or student
	85.3%
	14.7%
	100.0%


Table 5.0: Staff and Student who consider their means of transport for environmental reasons.

Hypothesis 4: There will be a significant difference between Staff and Student environmental considerations in relation to transport.
Null Hypothesis 4: There will be no significant difference between Staff and Student environmental considerations in relation to transport.

Chi-Square Result: X=1.459, df=2, p=.482
The outcome of hypothesis 4 clearly disprove the notion that there will be a significant difference between the staff and students at UTWSD when considering the environmental impact of their travel, the value of .482 automatically proves that there is an even distribution between staff and students. The figures that can be pulled out are the low number of respondents who answered yes to environmental considerations, 37 Staff and 44 students considering the environment from a total count of 558 is very low for a very modern issue.


	Staff or student * Distance Crosstabulation

	
	Distance
	Total

	
	0-1 miles
	2-5 miles
	5-10 miles
	10-25 miles
	25-50 miles
	50+ miles
	No answer
	

	Staff or student
	Staff
	Count
	52
	31
	23
	46
	29
	13
	30
	224

	
	
	% within Staff or student
	23.2%
	13.8%
	10.3%
	20.5%
	12.9%
	5.8%
	13.4%
	100.0%

	
	Student
	Count
	70
	30
	34
	68
	33
	18
	67
	320

	
	
	% within Staff or student
	21.9%
	9.4%
	10.6%
	21.3%
	10.3%
	5.6%
	20.9%
	100.0%

	
	No answer
	Count
	3
	3
	0
	2
	1
	0
	5
	14

	
	
	% within Staff or student
	21.4%
	21.4%
	0.0%
	14.3%
	7.1%
	0.0%
	35.7%
	100.0%

	Total
	Count
	125
	64
	57
	116
	63
	31
	102
	558

	
	% within Staff or student
	22.4%
	11.5%
	10.2%
	20.8%
	11.3%
	5.6%
	18.3%
	100.0%



Table 6.0: Staff Student distances to travel to campus from place of residence.

Hypothesis 5: There will be a significant difference between Staff and Student distance travelled from place of residence to campus. The crosstabulation in table 6.0 shows an even spread of responses and mat
Null Hypothesis 5: There will be no significant difference between Staff and Student distance travelled from place of residence to campus.

Chi-Square Result: X=13.776, df=12, p=.315
The Chi-Square value of .315 shows that there is no significant difference between the distance travelled and staff/students thus proving Null Hypothesis 5. 


Analysis
Of the Hypothesis tested through Chi-Square and Independent T-Tests only Hypothesis 3 was proven to be statistically significant, with the remainder failing to prove any significance. However, to begin with, Hypothesis 1 and 2 had the exact same outcome with a P value of 0.17, the reason being is that the question remained similar and somewhat unnecessary. The researcher asked the question on how many passengers were in cars and secondly how many occupants, it could be argued that this is a waste of time as the answer is always going to be 1 more occupant to passengers (the driver). Furthermore, in this case, focus could have gone elsewhere rather than testing 2 similar sets of results. A better question to ask could have focused on who the passengers were, a mixture of staff and students could have found some interesting results that could contradict the original hypotheses. Fundamentally in both cases Null Hypothesis 1 and 2 were proven and the value stayed well within the standard deviation curve.
Hypothesis 3 showed a similar result to that of the research at the University of Bristol, a quite clear divide between cost considerations in staff and students, this is most probably to do with the average net income of the 2 demographics, just over half the students 54.4% consider cost whilst travelling, 16.9% higher than the staff. 
[bookmark: _GoBack]Particular focus should be paid to Hypothesis 4 (disproven), the number of staff and students showed very little consideration for the environment whilst travelling. This could be due to a number of reasons, predominantly cost comes as a main factor for the majority of students, where it clearly outweighs the environmental factor, also the idea of convenience, where walking a long distance may prove difficult (As with Hypothesis 5) and socially inconvenient. This moves onto Hypothesis 5, once again disproven, in both cases just over 20% of staff and students live within a 1 mile radius, a clear walkable distance, whilst the remainder live at least 2 miles away. However, the researcher fails to display and correlate the method of travel and distance travelled, which may have resulted in a bias. People who walk are inherently going to say they consider environment and cost as an indicator of their travel as that it what they do and do not have the inconvenience of having to travel by car or using a public service. If they lived 10+ miles away, their situation and mindset could be influenced to choose cost over environment and could have had some significantly different results.
The results do show a clear divide in some cases, but not to the extent where they show a significant value to be concerned. As outlined earlier 61% of UWTSD undergraduates are classed as mature students, it could outline that this is the reason between staff and student similarities, 4 of the 5 Hypotheses were rejected, if further questions were asked that involved income, job role, house/car ownership a very different outcome may have resulted.
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