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1.0 [bookmark: _Toc534812292]Introduction

Throughout this report, data that has been collected from a research study is going to be investigated. The study was conducted to examine the differences between mature and young students on perceived university experience satisfaction, which will be analysed and tested. The data will be used to identify if there is and what the difference is between the two groups that participated in the study.

	Mature Students
(Aged Between 42-65 years old)
	Young Students
(Aged Between 17-20 years old)

	45
	34

	38
	22

	52
	15

	48
	27

	25
	37

	39
	41

	51
	24

	46
	19

	55
	26

	46
	36



An appropriate set of hypotheses will be used to test to the data. By conducting these tests, any outlies within the data can be identified and any other important features can be recognised. Finally, once the data has been fully analysed, this will then outline any factors which could have affected the results and how these could have been correctly implemented.






2.0 [bookmark: _Toc534812293]Development of an Appropriate set of Testable Hypotheses 

To conduct an appropriate analysis on this data, a set of required tests are going to be conducted to ensure complete investigation of the hypotheses. “A hypothesis is a tentative answer to a scientific question. A testable hypothesis is a hypothesis that can be proved or disproved as a result of testing, data collection, or experience”. [1] 
Executing tests will aid in the investigation of this data. The null hypothesis is that, “it is clear the mature students have a more satisfying experience at university”. The alternative hypothesis is that “young students have a more satisfying experience at university" A variety of these tests will be applied to attempt and disprove the null hypothesis.

2.1 [bookmark: _Toc534812294]Frequency Distribution

The first step was to organise and present the data correctly. This was completed by applying Frequency Distribution. The lowest (15) and highest numbers (55) were located, and all potential scores were recorded to take a tally reading of the data, even the scores that have not been presented in the data.

	Score
	Tally
	
	Frequency 
	Score
	Tally
	
	Frequency 

	15
	|
	=
	1
	
	36
	|
	=
	1

	16
	 
	=
	0
	
	37
	|
	=
	1

	17
	 
	=
	0
	
	38
	|
	=
	1

	18
	 
	=
	0
	
	39
	|
	=
	1

	19
	|
	=
	1
	
	40
	 
	=
	0

	20
	 
	=
	0
	
	41
	|
	=
	1

	21
	 
	=
	0
	
	42
	 
	=
	0

	22
	|
	=
	1
	
	43
	 
	=
	0

	23
	 
	=
	0
	
	44
	 
	=
	0

	24
	|
	=
	1
	
	45
	|
	=
	1

	25
	|
	=
	1
	
	46
	||
	=
	2

	26
	|
	=
	1
	
	47
	 
	=
	0

	27
	|
	=
	1
	
	48
	|
	=
	1

	28
	 
	=
	0
	
	49
	 
	=
	0

	29
	 
	=
	0
	
	50
	 
	=
	0

	30
	 
	=
	0
	
	51
	|
	=
	1

	31
	 
	=
	0
	
	52
	|
	=
	1

	32
	 
	=
	0
	
	53
	 
	=
	0

	33
	 
	=
	0
	
	54
	 
	=
	0

	34
	|
	=
	1
	
	55
	|
	=
	1

	35
	 
	=
	0
	
	
	
	
	


Displaying the information in this format allows for clear viewing of what scores were retrieved, what scores were not and how many students produced those scores. Organising the data in this way clearly confirms that the most common and only repeated score in this study is 46, with 2 students producing this score.
This result gives the assumption that the university satisfaction test scored quite well, due to scores on the measure range being 0 to 60. 

2.1.1 [bookmark: _Toc534812295]Grouped Frequency Distributions

With this dataset, even though there are only 20 scores available, there are a variety of scores which makes it difficult to see overall patterns with in the data. As a result of this, a group frequency distribution was applied.
To conduct this part of the test, the scores needed to be separated into groups. As ten – twenty intervals were required for this section, the width of three for each class interval was then decided. By choosing this number, it allowed for the scores to be grouped into fourteen intervals, allowing more of a fair analysis overall. The width numbers two and four were investigated to see if they were an appropriate suit, but they would either not have enough intervals or too many.
	Intervals of 3
	Number of Students Participated

	 
	 

	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



The results of conducting this test, shows that the outcome is rather varied and is not able to provide a straight forward answer regarding whether mature students or young students have a better student experience. This test is ideal for providing a different way to view the data but does not quite provide the answers required to disprove the null hypothesis.
2.2 [bookmark: _Toc534812296]Descriptive Statistics

“Descriptive statistics is the term given to the analysis of data that helps describe, show or summarize data in a meaningful way.” [2] There are many sections within Descriptive Statistics but can be very useful within a dataset like this, due to the varying scores. 
This test will allow for the Measures of Central Tendency to be applied, the Mode, Median and Mean can be calculated and the Range, Variance and Standard Deviation also, for Measures of Variability. [3] These can then be assessed and applied where required.
	
	Mature Students

	
	25

	
	38

	
	39

	
	45

	
	46

	
	46

	
	48

	
	51

	
	52

	
	55

	
	

	
	

	Median     
	46

	Mode
	46

	Mean
	44.5

	Range
	30

	Variance
	67.85

	Standard Deviation
	8.237111144


	
	Young Students

	
	15

	
	19

	
	22

	
	24

	
	26

	
	27

	
	34

	
	36

	
	37

	
	41

	
	

	
	

	Median
	26.5

	Mode
	#N/A

	Mean
	28.1

	Range
	26

	Variance
	65.69

	Standard Deviation
	8.104936767
















This test has shown a variety of results to analyse. Based on the calculations, overall the mature students have larger results so suggests a higher satisfaction rate.




2.3 [bookmark: _Toc534812297]Percentiles

Conducting this test allowed for comparison on how the scores differ to the overall data that was collected from the study. It also permitted for calculating the numbers to identify the percentage positions within the lists of data. A singular set of test scores can sometimes be difficult to interpret as there is so much information to consider. An example provided by D. M. Lane, “If you learned that your score on a measure of shyness was 35 out of a possible 50, you would have little idea how shy you are compared to other people. More relevant is the percentage of people with lower shyness scores than yours. This percentage is called a percentile”. [4]
The percentile test presented interesting results for this data. Percentiles were calculated for mature and younger Students separately, however the results returned were similar. 
[image: ]






For both the Mature and Younger Students, the percentile ranks that were used for the calculations, were the 50th Percentile/Median and the 90th Percentile. 
Both the Median numbers in both the tests outputted the middle number in the range and the 90th Percentiles outputted numbers that were close to the 9th number in the range. If rounded to the nearest unit, these numbers would be the same as the answers collected.

Although the additional calculations conducted returned different results due to the ranges that were provided, the percentile ranks resulted in being almost identical.
As a result of this, this test is difficult to consider in the disproving the hypothesis for this study, even though there was a significant difference in the answers provided by both the mature and younger students.




2.3.1 [bookmark: _Toc534812298]Z – Score

The final part of this test, was to calculate the z-scores for each student and overall z-scores of the percentile ranks previously calculated. “A z-score is the number of standard deviations from the mean a data point is. But more technically it’s a measure of how many standard deviations below or above the population mean a raw score is”. [5]
[image: ]















Above is the z-scores which have been calculated for all the mature and young students using the formula . The same formula was then used to gain the z-score from each percentile rank. “When you look at a z-score, you can immediately determine whether the corresponding raw score is above or below the mean, and how far the raw score is from the mean”. [6]
Based on this z-score test, it determines that mature students seem to have a more satisfactory time whilst at university. The z-scores that were calculated from the mature student’s data indicate that both the scores are equal to the mean. The scores calculated from the young students show to be both negative and positive to the mean, resulting in inconsistency within the figures.

2.4 [bookmark: _Toc534812299]
Correlations

Correlations are mainly used to identify and measure how two chosen variables relate. Creating a correlation with the data provided allows for a clear analysis and can be useful for making future predications and how the data could be improved.
For this study, the Pearson product-moment correlation coefficient has been adapted to analyse the relationship between the two groups. This “is a measure of the strength of a linear association between two variables and is denoted by r. The Pearson correlation coefficient, r, indicates how far away all these data points are to this line of best fit”. [7]

2.4.1 [bookmark: _Toc534812300]Positive Correlation

The first step with the correlation process was to calculate the Pearson correlation coefficient (rxy) which can be seen in the table below. Calculating this then defines the relationship between the two sets of data. The result received was 0.92, making r=0.9 and displaying a positive association.
Once this was completed, a line graph and correlation charts were created to visualise the data. The line graph was an ideal chart to use, as it shows the scores for each category in ascending order clearly displaying the score range awarded by each student.
[image: ]






















The next step was creating the correlation graphs based on the data in ascending order. Two charts were created for this, to display the results of the positive correlation.
As a result of the data being arranged in ascending order, the two sets of data are increasing which then demonstrates the positive relationship between the variables.










2.4.2 [bookmark: _Toc534812301]No Correlation 

After completing the analysis of the positive correlation, as a precaution a Pearson correlation coefficient and correlation charts were completed on the original data supplied before arranging in ascending order. Doing this however, returned different results compared to the previous tests conducted in 2.4.1.


[image: ]














Due to the data not being arranged in an order, the line graph is not able to show any clear result. The Pearson correlation coefficient calculated a negative association, but the chart created on this data present no correlation. Each test performed on the original data are inconsistent and cannot be used as part of the investigation as the information is unreliable.



3.0 [bookmark: _Toc534812302]Testing of the Hypotheses 

[bookmark: _Toc534812303]3.0.1 The  Test 

The  Test is one of the tests which is more frequently used when statistical tests are taking place. “Many research projects are designed to test the differences between the two groups. The t test involves an evaluation of means and distributions of each group. The  test or the student’s  test, is named after its inventor, William Gosset, who published under the pseudonym of student. Gosset invented the  test as a more precise method of comparing groups”. [8]

The main reasoning behind this particular test, is to discover whether there is a significant difference between the two groups overall averages and whether it reveals a major difference within the data and the groups that the data were collected from. This test can be very informative for this dataset, as it can be used to find out how and if two samples differ a significant amount.

[bookmark: _Toc534812304]3.0.2 The  Test - Significance Levels

By using the  test, the significance levels were able to be edited to test the hypotheses further. To do this, three tests were run with the significance levels of P=0.10, P=0.01 and P=0.02. These three  tests can be viewed below.
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By analysing these three tests, final testing of the hypotheses was able to be conducted. “ is shown as t Stat,  as t Critical one-tail or t Critical two-tail” [9], and these are the main figures to investigate.
On each of these tests, the  numbers in each sample are all close in range and all less than the  numbers. Based on this information and the ’s being much larger than all the ’s in each of these tests, the null hypotheses could be rejected, and the alternative hypothesis could be accepted. 

	
[bookmark: _Toc534812305]
4.0 Outliers within the Data 

After conducting a set of suitable tests for this trial study, no major outliers could be identified from the data. The scores in this study did vary, but overall were close in range and resulted in no key data falling outside the inner fences. 
The only score within the data that could possibly be counted as an outlier, would be the score of 25 in the mature student’s column. This score is closer in range of scores that the younger students provided as four of their scores were in the twenty’s. This was also the lowest score within the mature students, with the next score in the range being 38.





[bookmark: _Toc534812306]5.0 Factors affecting the data results

When conducting this sort of study, there are most likely going to be factors that could have affected the outcome of the results but where not originally considered.
Below are factors that have been identified, based on the data, target base and others which arisen after completing the investigation of the data.
[bookmark: _Toc534812307]
5.0.1 Age Ranges for the Trial Study

Within this study ten mature students (aged between 45-62) and ten younger adults (between 17-20) were tested. 
Although ten students were chosen for each category, this doesn’t necessarily mean that it was a fair test. There is a four-year age gap between the 17-20 year olds but as this a university experience study, 17 year olds are excluded due to students needing to be 18 years old or older to be a student within a university. This thins the scope of students that can be tested for the category of young students.
Within the 45-62 year old students, there is a much wider age scope which can be analysed, but the number of students within this age group must be fewer than the 17-20 year olds.

[bookmark: _Toc534812308]5.0.2 Potential Age Ranges 

There is also a large age gap missed during this experimental study. The 21-44 year olds have not been considered. If the same number students were to be included from this age group, it would be a fairer test and a wider variety would have been provided. This could have had a major effect on the dataset itself and the results that would have been generated from the tests.



[bookmark: _Toc534812309]6.0 Conclusion

Completing the investigation on this trial study, returned a variety of results from an assortment of tests. Although the  test gave the conclusion that the null hypothesis could be rejected, the other four tests conducted gave the result, that the mature students did overall have a more satisfactory experience whilst at university.
The Descriptive Statistics test, Pearson correlation coefficient, Percentiles and Z-score proved to be very informative and allowed for clear understanding of the arithmetic behind the tests and the dataset.
As a result of this, the other tests stating that the mature students had a more satisfactory experience, does agree with the null hypothesis. To go with the data provided from the  test alone to disprove the null hypothesis would make the data from this unreliable, when there are so many tests available that prove otherwise.
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Mature Students Young Students

25 15

38 10th Percentile 36.7 19 10th Percentile 18.6

39 25th Percentile/1st Quartile 40.5 22 25th Percentile/1st Quartile 22.5

45 50th Percentile/Median 46 24 50th Percentile/Median 26.5

46 75th Percentile/3rd Quartile 50.25 26 75th Percentile/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 25.5 0.500

52 Percentile rank of 52.3 0.900 37 Percentile rank of 37.4 0.900

55 41
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Mature Students Mature Students Z Score  Young Students Young Students Z Score 

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

Median      46 Median 26.5

Mode 46 Mode #N/A

Mean 44.5 Mean 28.1

Range 30 Range 26

Variance 67.85 Variance 65.69

Standard Deviation 8.237111144 Standard Deviation 8.104936767

The Z Score of Raw Score 46  0.182102678 The Z Score of Raw Score 25.5 -0.320792139

The Z Score of Raw Score 52.3 0.946933927 The Z Score of Raw Score 37.4 1.147448804

Percentile rank of 46 0.444 Percentile rank of 25.5 0.500

Percentile rank of 52.3 0.900 Percentile rank of 37.4 0.900
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t-Test: Two-Sample Assuming Unequal Variances P= 0.10

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
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t-Test: Two-Sample Assuming Unequal Variances P= 0.01
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Mean 44.5 28.1

Variance 75.38888889 72.98888889
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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


image7.emf
t-Test: Two-Sample Assuming Unequal Variances P= 0.02
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Hypothesized Mean Difference 0
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t Stat 4.257546666
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t Critical two-tail 2.55237963
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