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1.0 [bookmark: _Toc534741383]Introduction
This report will include a data analysis that will be appropriate to use for the data which has been given.  The data that will be examined is based on the differences between the younger and mature students on how they perceived the university experience based on their satisfaction. The study was conducted with 10 mature students who were aged between 45 to 62 and 10 younger students aged between 17 and 20. They were given a university experience satisfaction test and scores can range from 0 to 60, the lower the score the means the student has a low university satisfaction, and the higher the score would mean the student has a high university satisfaction. The information collected and which will be used to examine the hypotheses can be seen below; 
[image: ]
2.0 [bookmark: _Toc534741384]
Testing the Hypotheses
This section will include different test that have been used to analysis the data and test the hypothesis 0 “it is clear the mature student had a more satisfying experience at university.” the alternative hypothesis is ““it is clear the younger student had a more satisfying experience at university.”
2.1. [bookmark: _Toc534741385]Grouped Frequency Test 
After analysing the data ready for this test to be conducted, it was decided that intervals of 3 would be suitable for this test. Ranging from a score of 15 to 56 in invervals of 3 alowing for 14 different intervals each with the number of students who fall into that category. It was decided to use invervals of 3 as when the smallest number scored was subtracted form the largest it was the best choice as there was 14 intervals and it is normally recommened bewteen 10 and 20, originally intervals of 4 were thought  however it only made 10 interval groups and it was felt that would not be enough to conduct the test.
The first test completed was the overall number of students shown in a line graph as can be seen below. From this graph it is easy to identify that there is a large range of different outcomes from the university experience satisfaction test, with no students scoring 0-14 and 57-60 there is no need to show these intervals on the graph as there is no data to fill it.  
	Intervals of 3
	Number of students overall

	15-17
	1

	18-20
	1

	21-23
	1

	24-26
	3

	27-29
	1

	30-32
	0

	33-35
	1

	36-38
	3

	39-41
	2

	42-44
	0

	45-47
	3

	48-50
	1

	51-53
	2

	54-56
	1






After this test was performed, a better analysis of the data was began, where both younger and mature students were shown on the same graph on different trend lines. From this, it is easier to identify whether or not the younger students or the mature students enjoyed their time at university more or not. As there is higher scores for the mature students within the top end of the graph it is easier to identify that they have a more satisfactory time at the university than the younger students. The younger students resulting in lower scores therefor they has a less satisfactory time during university. 
	Intervals of 3
	Number of Mature Students
	Number of Younger  Students

	15-17
	0
	1

	18-20
	0
	1

	21-23
	0
	1

	24-26
	1
	2

	27-29
	0
	1

	30-32
	0
	0

	33-35
	0
	1

	36-38
	1
	2

	39-41
	1
	1

	42-44
	0
	0

	45-47
	3
	0

	48-50
	1
	0

	51-53
	2
	0

	54-56
	1
	0







2.2. [bookmark: _Toc534741386]Descriptive Statistics 
This Section will show the statistics behind the data which will help analyse the data. The statistics which have been calculated include the mean, median, mode variance and standard deviation. 
From the data being analysed, it is clear than the mature student’s results were much more positive as they had higher results for each statistic. The mean and median for the mature students are both reasonably higher than the young students. There is no mode available for the young students as there is an even number of students who have participated and the two middle numbers are not the same therefore no mode can be calculated.   



















Mean: “The value obtained by dividing the sum of several quantities by their number; an average.” [1]
Median: “Denoting or relating to a value or quantity lying at the midpoint of a frequency distribution of observed values or quantities, such that there is an equal probability of falling above or below it.” [2]
Mode: “The number which appears most often in a set of numbers.” [3]
Variance: “A quantity equal to the square of the standard deviation” [4]
Standard Deviation: “A quantity expressing by how much the members of a group differ from the mean value for the group.” [5]


2.3. [bookmark: _Toc534741387]Percentile, Quartiles and Percentile Rank
Percentile Rank calculations have been used to find out where a certain number sits within the dataset and it will then be compared to the other data set. “The most common definition of a percentile is a number where a certain percentage of scores fall below that number. You might know that you scored 67 out of 90 on a test. But that figure has no real meaning unless you know what percentile you fall into. If you know that your score is in the 90th percentile, that means you scored better than 90% of people who took the test.” [6]
From gathering and working with the data from the University Experience Satisfaction Test it can easily be seen that the Percentile Rank for both Mature and Young students work out the same numbers as each number used has been taken from the 5th and the 9th place in the dataset. However the Percentile rank has been calculated using marginally different numbers. 
The Mature student’s 1st percentile rank has been calculated using the 5th number within the dataset, number 46, a reasonably good score from the test, their percentile rank was calculated to be 0.444. The Young student’s 1st percentile rank calculated again from the 5th number from the dataset calculated at 0.444, however this was calculated with the number 26, a significantly lower score from the test. A similar outcome was given for the 2nd percentile rank calculated. 
The percentile rank was also calculated for the highest score on the young students against the data set for the mature students. This showed that the percentile rank for 41 within the Young student’s data set was 1.0, the top score, however when the percentile rank for 41 was calculated against the mature student dataset the percentile rank was considerably lower at 0.259. This shows that the Young student’s highest score is in a considerably low place when compared to the Mature students’ scores and it is clear from this test the Mature students score much higher during the University Experience Satisfaction test. 

	Mature Students
	
	Young Students

	25
	
	
	
	 
	
	15
	
	
	
	 

	38
	
	10th Percentile
	36.7
	
	19
	
	10th Percentile
	18.6

	39
	
	1st quartile
	40.5
	
	22
	
	1st quartile
	22.5

	45
	
	50th Percentile
	46
	
	24
	
	50th Percentile
	26.5

	46
	
	3rd quartile
	50.25
	
	26
	
	3rd quartile
	35.5

	46
	
	90th percentile
	52.3
	
	27
	
	90th percentile
	37.4

	48
	
	
	
	 
	
	34
	
	
	
	 

	51
	
	Percentile Rank of 46
	0.444
	
	36
	
	Percentile Rank of 26
	0.444

	52
	
	Percentile Rank of 52
	0.888
	
	37
	
	Percentile Rank of 37 
	0.888

	55
	 
	Percentile Rank of 41
	0.259
	
	41
	 
	Percentile Rank of 41
	1.000




1. 
2.3.1. [bookmark: _Toc534741388]Standard Scores
[image: Image result for z score calculation formula]Z-scores have been created for both the mature students and young students. “A Z-score is a numerical measurement of a value's relationship to the mean in a group of values. If a Z-score is 0, it represents the score as identical to the mean score. Z-scores may also be positive or negative, with a positive value indicating the score is above the mean and a negative score indicating it is below the mean. Positive and negative scores also reveal the number of standard deviations that the score is either above or below the mean.” [7]. 
To calculate a Z-Score the mean has to be subtracted from the raw number and then divided by the standard deviation. 
From the calculations made below it is easy to identify that the mature students have more people with a higher test score than the mean for that data set, however the young students have less people who scored higher than the mean for the data set. This concludes that overall, more mature students had a more satisfactory time at the university than didn’t.
	Mature Students
	Mature Z-Scores
	
	Young Students
	Young Z-Scores

	25
	-2.367334817
	
	15
	-1.616298853

	38
	-0.789111606
	
	19
	-1.122772486

	39
	-0.66770982
	
	22
	-0.75262771

	45
	0.060700893
	
	24
	-0.505864526

	46
	0.182102678
	
	26
	-0.259101343

	46
	0.182102678
	
	27
	-0.135719751

	48
	0.424906249
	
	34
	0.727951392

	51
	0.789111606
	
	36
	0.974714575

	52
	0.910513391
	
	37
	1.098096167

	55
	1.274718747
	
	41
	1.591622535

	Mean 
	44.5
	
	Mean 
	28.1

	Median
	46
	
	Median
	26.5

	Mode
	46
	
	Mode
	#N/A

	Variance 
	67.85
	
	Variance 
	65.69

	Standard Deviation
	8.237111144
	
	Standard Deviation
	8.104936767

	Raw score of 46
	0.182102678
	
	Raw score of 26
	-0.259101343

	Raw score of 52
	0.910513391
	
	Raw score of 37
	1.098096167

	The raw score that produces the z score of 0.2
	46
	
	The raw score that produces the z score of 0.2
	26

	The raw score that produces the z score of 0.9
	52
	
	The raw score that produces the z score of 0.9
	37

	The percentile rank of the raw score producing a Z-Score of 0.2
	0.444
	
	The percentile rank of the raw score producing a Z-score of -0.3
	0.444

	The percentile rank of the raw score producing a Z-score of 0.9
	0.888
	
	The percentile rank of the raw score producing a Z-score of 1.1
	0.888



2.4. [bookmark: _Toc534741389]Correlations
Correlations are used to identify how good a relation between two sets of data are. “Correlation coefficients are used in statistics to measure how strong a relationship is between two variables.” [8]
2.4.1. [bookmark: _Toc534741390]Correlation between Sorted Data
Firstly it was looked It there was a correlation between the data which had been sorted and worked on throughout the previous tests. From this the Pearson’s correlation used on excel, the correlation was calculated at 0.92, meaning there is a positive correlation. This can also be seen from the graphs shown below and 
	Mature Students
	Young Students
	
	 
	Mature Students
	Young Students
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	19
	
	Young Students
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2.4.2. [bookmark: _Toc534741391]Correlation between Original Un-sorted Data
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The Original data was then used to attempt the correlation tests. This again used Pearson’s test on excel and had generated a different answer to the sorted data. It came back with an answer of -0.53, a negative correlation between the younger and mature students. 


2.5. [bookmark: _Toc534741392]t-test
The t-test is used to calculate whether or not two sets of mean from different data sets differ significantly. “A t-test’s statistical significance indicates whether or not the difference between two groups’ averages most likely reflects a “real” difference in the population from which the groups were sampled” [9]. There are two different types of t-tests, one which is used for independent data sets and another which uses paired datasets. The test will provide one value tobt, the larger number outcome will represent a larger difference between the two datasets. 
H0 (Null Hypothesis) is “it is clear the mature student had a more satisfying experience at university.” 
H1(alternative Hypothesis) is ““it is clear the younger student had a more satisfying experience at university.” 
There has been 3 different t-tests completed each with different significance levels, including 0.10, 0.01, 0.02. The t-stat is identical on each test and the t-critical is different each time.  
Because the t-stat is much greater that the t-crit then we reject the null hypothesis and accept the h1 hypothesis.
	t-Test: Two-Sample Assuming Unequal Variances
	P0.10
	
	

	
	
	
	

	 
	Mature Students
	Young 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
	P0.01
	
	

	
	
	
	

	 
	Mature Students
	Young 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
	P0.02
	

	
	
	

	 
	Mature Students
	Young 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
	 









3.0 [bookmark: _Toc534741393]Factors which have affected the Results
This section will look into the different factors which have affected the data and the results gained, whether it be when the university experience satisfaction test was taken or when the data has been analysed. 
3. [bookmark: _Toc534713365][bookmark: _Toc534731675][bookmark: _Toc534734609][bookmark: _Toc534734789][bookmark: _Toc534737835][bookmark: _Toc534739476][bookmark: _Toc534741394]
3.1. [bookmark: _Toc534741395]The University Experience Satisfaction Test
[bookmark: _GoBack]Firstly, the selection of students that were chosen to take this test are completely different age gaps. The younger students are classed as being aged between 17 and 20, however 17 year olds do not attend university and if a student is undertaking a 3 year course then the test should include at least 18 year olds and up to the ages of 21. The age ranges are also not equal as the younger students have an age range of 3 and the mature students have an age range of 17. There is a large gap of missing data when no students between the ages of 21 and 44, that’s 24 years of ages where students could be analysed. UCAS has identified the average percentage of students who are classed as Mature. “Mature students are defined as any student aged 21 or over at the start of their studies. Just over a half are aged between 21 and 24, 38 per cent between 25 and 39, and 10 per cent are over 40 when they commence their courses.” [10] From this quote the test should have been conducted with different age ranges as online 10% of mature students are over 40. 
3.2. [bookmark: _Toc534741396]Outliers that effected the data
When analysing the data, no real outliers were found that disrupted the data. 





4.0 [bookmark: _Toc534741397]Conclusion
This section will state the final conclusions come to when deciding on whether or not to accept to reject the hypotheses from the previous tests and also state the final conclusion after reviewing all tests completed. 
[bookmark: _Toc534741398]4.1. Grouped Frequency Test
From the grouped frequency test it was clear that the hypothesis was to be accepted as the graphed showed a higher amount of the mature students scoring higher during the university experience satisfaction test. The younger students scored no higher than 41 and had a lower satisfaction overall. Therefore hypothesis 0 is accepted.
[bookmark: _Toc534741399]4.2. Descriptive Statistics
When calculating the statistics to accommodate the datasets, it was clear to see that the mean (average) for the mature students (44.5) was considerably higher than that of the younger students (28.1), proving that overall the mature students had a more satisfactory time at university. Then when looking at the median for the student scores the mature student’s median (46) was again considerably higher than the younger students (26.5), showing again that the middle score within the dataset was a higher score. Therefore hypothesis 0 is accepted.
[bookmark: _Toc534741400]4.3. Percentile, Quartiles, Percentile Ranks and Z-scores
When calculating the percentiles, quarterlies and percentile ranks for the mature and young students, each calculation was considerably higher for the mature students compared to the younger students.  When looking into then the Z-scores it is clear that the majority of younger students were below their mean and the majority of the mature students were above their mean. Therefore hypothesis 0 is accepted.
[bookmark: _Toc534741401]4.4. Correlations
There was two tests for the correlations and two different outcomes. The first test was completed using the sorted data, which had already been put into ascending order.  This tests outcome was a positive correlation. The second test performed was used with the original data, the outcome for this test was there was a negative correlation between both datasets. In conclusion to this, it’s believed that the correlation test in this circumstance was not appropriate as it should be used more with dated information as it can be sorted by date and not the full data needed to be correlated. Therefore neither hypothesis was accepted.
[bookmark: _Toc534741402]4.5. t-test
The t-test consisted of different t-tests completed each with different significance levels, including 0.10, 0.01, 0.02. The t-stat is identical on each test and the t-critical is different each time. Because the t-stat is much greater that the t-crit then we reject the null hypothesis and accept the h1 hypothesis.


[bookmark: _Toc534741403]4.6. Overall Conclusion
In conclusion to the majority of tests performed, a decision has been made that overall the mature students had a more satisfying time at university than the younger students.  However, it is not felt that this test was complete as there was too little data to work with and the data given was completed by two completely different types of student with a massive age gap between the young and the mature students. There was many missing ages which should have been considered when taking the university experience satisfaction test along with circumstances which could have effected a student’s judgement. For example, some students may move from home to go to university and that could affect the way they reflect on university life in a positive or negative way. The test should have been taken within different group types.
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Mature vs Younger Student Scores

Mature Students	25	38	39	45	46	46	48	51	52	55	Young Students	15	19	22	24	26	27	34	36	37	41	



Correlation between Sorted Data

Mature Students	25	38	39	45	46	46	48	51	52	55	Young Students	15	19	22	24	26	27	34	36	37	41	Student no.


Test Score




Mature vs Younger Student Scores

Mature Students	45	38	52	48	25	39	51	46	55	46	Younger Students	34	22	15	27	37	41	24	19	26	36	



Mature vs Younger Student Scores

Mature Students	45	38	52	48	25	39	51	46	55	46	0	45	38	52	48	25	39	51	46	55	46	Younger Students	34	22	15	27	37	41	24	19	26	36	34	22	15	27	37	41	24	19	26	36	Score


Score




Grouped Frequency Disrubutions 
All Students

15-17	18-20	21-23	24-26	27-29	30-32	33-35	36-38	39-41	42-44	45-47	48-50	51-53	54-56	1	1	1	3	1	0	1	3	2	0	3	1	2	1	


Grouped Frequency Distrubution
Mature vs Younger Students

Number of Mature Students	15-17	18-20	21-23	24-26	27-29	30-32	33-35	36-38	39-41	42-44	45-47	48-50	51-53	54-56	0	0	0	1	0	0	0	1	1	0	3	1	2	1	Number of Younger  Students	15-17	18-20	21-23	24-26	27-29	30-32	33-35	36-38	39-41	42-44	45-47	48-50	51-53	54-56	1	1	1	2	1	0	1	2	1	0	0	0	0	0	
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