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A research study was carried out to find if there was a significant difference between younger and mature students on perceived university experience satisfaction. [1] states “To help us provide answers to research questions we collect data to advance our knowledge of the topic under study”. The Data that has been gathered is in the form of quantitative data. Where scores have been obtained from ten mature students (aged between 45-62) and ten younger students aged between (17-20). With this data obtained, just by observing and comparing the scores from each age group there likely is a difference between each age groups satisfaction levels as many mature students’ scores are hitting the 40 score where many younger students scores are hitting the 30 score. [2] records we may see a clear and obvious pattern, we still need a viable reason for believing the pattern is more than coincidence. Further important tests would be needed to be carried out to analyse the data and give a clear understanding and outcome. [1] Looking at many numbers and trying to compare them can be uninformative and confusing. Statistics can help, where data can be described and summarised.
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Introduction
The purpose of this report is to investigate if there is a difference in experience satisfaction between younger and mature students at university. The investigation will be carried out using statistics. The investigation has to be done carefully as statistical analysis may go wrong. [3] A dataset can spawn an endless number of statistical tests that do not answer the research question. There are two kind of statistics: descriptive and inferential. The investigation will be carried out using descriptive statistics. [4]Descriptive statistics are used to describe a set of quantitative data. The data that will be worked on using frequency distribution, descriptive statistics, measure of central tendency and the t test. 
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	Mature Students
	Young                          Students

	25
	15

	38
	19

	39
	22

	45
	24

	46
	26

	46
	27

	48
	34

	51
	36

	52
	37

	55
	41


Figure 1 lists the scores obtained from the experience satisfaction survey. The both set of scores have been organised from smallest to largest. This is the first act of frequency distribution. [4]Kranzler states “when scores are unordered, it’s difficult to get a feel for the data. Making a frequency distribution can help”.

[bookmark: _Toc534618024]Figure 2 Mature Students Tally					Figure 3 Younger Students Tally
	Score                                     
	                     Tally
	             f
	       Score
	             Tally
	                      f

	25-28
	  1
	1
	       15-18
	1
	1

	29-32
	
	
	       19-22
	11
	2

	33-36
	
	
	       23-26
	11
	2

	37-40
	11
	2
	       27-30
	1
	1

	41-44
	
	
	       31-34
	1
	1

	45-48
	1111
	4
	       35-38
	11
	2

	49-52
	1
	1
	       39-42
	1
	1

	52-55
	11
	2
	       43-46
	
	




After going through the data given in figure 1, the data can then be organised as above. Figures 2 and 3 have been organised in a tally giving the frequency (f) of scores. The score obtained has been grouped with an interval width of 4. This was achieved by finding the highest and lowest score from each set of data. The highest score for mature students was 55 and lowest was 25. The lowest score was subtracted from the highest score giving the result 30. The resulting 30 was then divided by the width 4 and rounded up to 8. The 8 will be the grouped amount of scores. The interval width of 4 was chosen to make it easier to see a pattern in the data. The same rule was applied to the younger student’s data.
[4]” By collapsing the score values into smaller number of groups of scores, it may be easier to display the data and get a better sense of how people differed on the attribute measured”.
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[5]” Leveraging quantitative information, numbers, takes us out of the realm of assumption and into the realm of reliable fact based on measurable evidence”. “Tables and graphs are usually the best means to communicate quantitative information”. The graphs displayed above tells us there is a spike for mature students’ scores at 45-48 giving it a negatively skewed distribution as with younger students there is a more consistent result of scores. Comparing students’ scores by observing each graph it tells us that mature student’s satisfaction levels are higher than younger students.
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[bookmark: _Toc534618026]Figure 6 Mature Students Cumulative Graph			Figure 7 Younger Students Cumulative Graph
 
This report has displayed the data in a cumulative frequency polygon. This shows us the trend of a cumulative curve. Figure 6 shows that mature students’ scores peaked later as younger students were more gradual. The orange line is the trend line. By viewing the trend line, the younger students are more consistent in their scores.
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[6] Descriptive Statistics are used to present quantitative descriptions in a manageable form. There may be lots of measures. Descriptive statistics help us simplify data in a sensible way. With the use of mean, mode, median, range, variation and standard deviation, this information can tell us even more about the data be studied.
The measures of central tendancy has been used for both set of groups, the mature students and the younger students. [4] “The measure of central tendency is useful when comparing the performance of a group of individuals with that of another group”.
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The mean is useful when identifying the central tendancy. The mean was taken from both set of data, the mature students and the younger students.
	 
	Mature Students
	     Younger Students
	 

	Mean 
	44.5
	28.1
	Mean



From the mean obtained, there is a significant difference from each group.
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As with the mean, the median was obtained from both set of scores from each group, the mature students and the younger students. From the median we can see the middle score from each group of data. 
	
	Mature Students
	     Younger Students
	 

	 Median
	                   
	46
	26.5



A median result is useful when the distribution is skewed.
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	Mature Students
	     Younger Students
	 


Mode					        46					-
The mode was taken from each group. The mode for the mature student’s data was 46 while there was no mode for younger students. This data shows us that the younger students are more varied with their survey answers.
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	Mature Students
	     Younger Students
	 


Range					         30				26
The range has taken the highest score minus the lowest score. This has been calculated for each group. [4] “The range can be misleading as a measure of overall variability”. 
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	Mature Students
	     Younger Students
	 


Variance				         75.388			72.988
The variance was used in each group dataset. In each group dataset the variance shows us that the results are far from the mean and each other. 
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	Mature Students
	     Younger Students
	 


Standard Deviation			         8.682			8.543
The result of the standard deviation tells us that the variability within the mature students and the variability within the younger students are similar.
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	Mature Students
	     Younger Students
	 


10th percentile					36.7				21.4
50th percentile					46				27
3rd quartile					50.25				36
90th percentile					52.3				37.8
1st quartile					45				24
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[bookmark: _Toc534618027]Mature Students Bell Curve		Figure 8 Mature students Bell Curve
[image: ]
				       2.25	14.4	45	75.6	      87.75
Younger Students Bell Curve
[bookmark: _Toc534618028]Figure 9 Younger Students Bell Curve
[image: ]
				         1.4	8.96	28	  47.04	      54.6

With the two bell curves drawn, visualisation can now take place where data items may fall. 68% of measurements fall between 1 standard variation from the mean. Between 45-48 is the most count for mature students. Fig 3 tells us that this is accurate as -1 of the mean is 14.4 and +1 of the mean is 75.6.
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	t-Test: Two-Sample Assuming Unequal Variances
	

	0.10p
	
	

	 
	Mature Students
	Younger Students

	Mean
	44.5
	28.1

	Variance
	75.38888889
	72.98888889

	Observations
	10
	10

	Hypothesized Mean Difference
	0
	

	df
	18
	

	t Stat
	4.257546666
	

	P(T<=t) one-tail
	0.000236832
	

	t Critical one-tail
	1.330390944
	

	P(T<=t) two-tail
	0.000473663
	

	t Critical two-tail
	1.734063607
	 

	
t-Test: Two-Sample Assuming Unequal Variances
	

	0.01p
	
	

	 
	Mature Students
	Younger Students

	Mean
	44.5
	28.1

	Variance
	75.38888889
	72.98888889

	Observations
	10
	10

	Hypothesized Mean Difference
	0
	

	df
	18
	

	t Stat
	4.257546666
	

	P(T<=t) one-tail
	0.000236832
	

	t Critical one-tail
	2.55237963
	

	P(T<=t) two-tail
	0.000473663
	

	t Critical two-tail
	2.878440473
	 



	t-Test: Two-Sample Assuming Unequal Variances
	

	0.02p
	
	

	 
	Mature Students
	Younger Students

	Mean
	44.5
	28.1

	Variance
	75.38888889
	72.98888889

	Observations
	10
	10

	Hypothesized Mean Difference
	0
	

	df
	18
	

	t Stat
	4.257546666
	

	P(T<=t) one-tail
	0.000236832
	

	t Critical one-tail
	2.213703252
	

	P(T<=t) two-tail
	0.000473663
	

	t Critical two-tail
	2.55237963
	 




The t test has been used to determine whether the means differ to a statistically significance. The three t tests that have been used are for p=0.10, p=0.01 and p=0.02. The data that has been given are independent samples, meaning the data from the mature group are independent from the younger groups data. The two tailed or non-directional test will be used. This is being used as a prediction of the direction of the difference was not made prior in the report. The two tailed test will be used as it tests the relationship in both directions. The two tailed test will test if the mean is significantly greater and if it is significantly lower. The three t test tables include the t Stat, t Critical one tail, t Critical two tail and the P(T<=t). The t Stat represents the topt, Critical two value is what this report is looking at represents tcrit and the probability that the difference has happened by chance is represented by P(T<=t).
The results in each of the t test tables show that the t stat is higher than the t critical two tail by a significant amount. Therefore, it is more likely to represent a statistically difference between the mature students and the younger student The null hypothesis: was there no significant difference between younger and mature students on perceived university experience. From all the results acquired from various tests the null hypothesis can be rejected. There is a difference between the two sets of data gathered from the mature students and the younger students. A type 1 error would occur if the null hypothesis was accepted.
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When the satisfaction levels data was obtained from the mature students and the younger students groups, to the eye a difference could be seen. However, this would not be enough as there may be discrepancy by investigating further. [7]Graham states “looking at  a lot of facts and figures does not always provide you with a clear picture of what is going on”. Further investigation was needed to provide proof that what we originally thought from the outset, could be unquestioned. 
To analyse the data more efficiently, the data was grouped. This was chosen to help us identify where figures stood more clearly. The grouping was calculated with the interval width of four. The interval width of three and five were tested but the interval width of four was more suited for this report. With the results from the grouping data, graphs were drawn to give visual understanding on what the data is showing. The graphs showed there was more consistency with the younger student’s satisfaction level results as the graph was less spiked and the cumulative graph was closer to the trend line. 
The report measured the central tendancy. This was calculated to compare each group. This was done by calculating the mean, median, mode. The range, variance and standard deviation were also calculated for both groups. From each of these results a comparison was made. There were vast differences for each of the results apart from the standard deviation. The standard deviation results were 8.682 for mature students and 8.543 for younger students. This tells us how much difference there is from the members of the group from the mean of the group. The t test was used as it was more suited to compare two independent groups. As the variances were different from previous calculations, an unequal t test table was formed. The information gained from the t test was important. The t test showed that there was a greater magnitude of t, resulting in the greater evidence against the null hypothesis. 
The report could have excluded the 25 from the mature student’s data as this was an outlier. The result excluding the 25 was a difference in the variance but not on the overall outcome. It was decided that the 25 would be left in the data. 

	t-Test: Two-Sample Assuming Unequal Variances
	t-Test: Two-Sample Assuming Unequal Variances

	
	
	
	
	0.02p
	
	

	 
	Variable 1
	Variable 2
	
	 
	Variable 1
	Variable 2

	Mean
	46.66666667
	28.1
	
	Mean
	44.5
	28.1

	Variance
	32
	72.98889
	
	Variance
	75.38888889
	72.9888889

	Observations
	9
	10
	
	Observations
	10
	10

	Hypothesized Mean Difference
	0
	
	
	Hypothesized Mean Difference
	0
	

	df
	16
	
	
	df
	18
	

	t Stat
	5.635469976
	
	
	t Stat
	4.257546666
	

	P(T<=t) one-tail
	1.86096E-05
	
	
	P(T<=t) one-tail
	0.000236832
	

	t Critical one-tail
	2.583487185
	
	
	t Critical one-tail
	2.213703252
	

	P(T<=t) two-tail
	3.72192E-05
	
	
	P(T<=t) two-tail
	0.000473663
	

	t Critical two-tail
	2.920781622
	 
	
	t Critical two-tail
	2.55237963
	 




The survey gathered data from younger and mature students. The mature students aged from 45 – 62 and the younger students were aged 17 – 20. If the survey was going to be repeated I would have liked the younger students maximum age to increase from 20 to 25 giving a difference of 7. At the moment the age difference for younger students is only 3 where the age difference for mature students is 17. This could possibly have made a fairer outcome.
This report summarized the information given and gave the reader a clearer view on why the eventual outcome was reached.
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Mature Students

25-28	29-32	33-36	37-40	41-44	45-48	49-52	52-55	1	2	4	1	2	


Younger Students

15-18	19-22	23-26	27-30	31-34	35-38	39-42	43-46	1	2	2	1	1	2	1	


Mature Students

25-28	29-32	33-36	37-40	41-44	45-48	49-52	52-55	1	1	1	3	3	7	8	10	


Younger Students

15-18	19-22	23-26	27-30	31-34	35-38	39-42	43-46	1	3	5	6	7	9	10	10	
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