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[bookmark: _Toc531614612][bookmark: _Toc531769544][bookmark: _Toc531777748]1.0 Abstract
This Report was completed as a course requirement to obtain course credit in MSc Software Engineering at the University of Wales Trinity Saint David Swansea. The report features and investigates appropriate data analysis to understand the cognitive principles involved in presenting data effectively.

[bookmark: _Toc531614613][bookmark: _Toc531769545][bookmark: _Toc531777749]2.0 Introduction
Statistics can be seen to be vast. The subject is far too large for any single person to be a complete expert with all the various sub-domains it possesses.[1] Tony Greenfield supports this statement, in doing so Mr Greenfield also argues that there can be very basic tools to understand why statistics can be a valuable subject when gathering data. The data we gather can more often than not involve characteristics of people when observing people, it’s clear we can argue that we differ that result is sometimes just a little or sometimes on a large scale all because of different variables that can occur.[2] This report acknowledges ten mature students aged between 45-62 and ten young students aged between 17-20 who were all given a university experience satisfaction test. The purpose of this report was used to examine the differences between the students using appropriate measures such as the centre of distribution, calculation of statistical significance, the testing of statistical hypothesis and analysis of variance. 

	Mature Students
	Young Students

	45
	35

	38
	22

	52
	15

	48
	27

	25
	37

	39
	41

	51
	24

	46
	19

	55
	26

	46
	36



[bookmark: _Toc530998444]Table 1: University Experience Scores


Although there are many tests and routes using statistical methods with the data provided as shown in Table 1 not all of the methods may need to be applied, meaning that we can have different data types presented. For example, the data presented in table 1 has quantitative data of two columns being Mature and young students that have given scores within a given range and only ten students were recorded, but with other data types there could be a series of 20, 50, 100, or even 1000 numbers, more columns and possibly more students asked. There are other types of data such as descriptive statistics and inferential statistics this report will take a closer look into different methods with quantitative statistics.
[bookmark: _Toc531614614][bookmark: _Toc531769546][bookmark: _Toc531777750]3.0 Data analysis
There are many methods that can be used to analyse data types. This given report will look at simple subjects and commonly used types for statistic tests.
[bookmark: _Toc531614615][bookmark: _Toc531769547][bookmark: _Toc531777751]3.1 Frequency distribution
The frequency distribution is a useful way to organise data when a list of numbers has presented this method can summarise values and their frequency’s. A frequency distribution has two columns, the first column lists the various outcomes that can occur in the data, whereas the second column lists the frequency of each outcome. Using this process helps to understand the data and make it simpler and easier to analyse.[3] The First thing to do to create a frequency distribution is to locate the lowest and highest scores a list of scores can then be created even if the datasets are not presented, each score can then be tallied. The tallies can then be counted to find the frequency. The data can vary at times meaning that a little more work is needed to create a better frequency distribution, this is normally needed if there are fewer data given and achieved by using grouped scoring. The same process is used by finding the range subtracting the lowest from the highest. Then the width of each class interval is decided.

[image: Image result for frequency distribution table example]





Table 2: Frequency Distribution Tally Example

                                                                           [4]
A table can then be created showing the data. The example Table 2 explains that the intervals used were 10 with a starting point of 20-30 the scores are then recorded between each interval giving a frequency output within each group. All Results can be represented in with different types of Graphing data such as histograms, frequency polygons, Cumulative frequency polygons and normal curves.

[bookmark: _Toc531614616][bookmark: _Toc531769548][bookmark: _Toc531777752]3.2 Central Tendency
With Descriptive statistics, the most common processes are the use of mean, median, mode, a measure of variability, variance and standard deviation. The normal distribution is the most important symmetrical distribution, being the unimodal therefore a symmetric of the mode. The symmetric unimodal distribution results in the mean, median and mode to be all the same.[5] The mean is the balance point of the distribution reflecting every scores position on a dataset. Having the mean, median and mode give a single score to embody the level of the entire set but this output can be misleading because if there were two datasets with the same central measure there can still be a clear variability. Therefore, a measure a variability can be calculated easily by using the highest score minus the lowest although this method is still very basic and better methods are too used such as Variance and standard deviation. Variance is the most commonly used measure of variability it measures how far each number is away from the mean it takes the difference between each number in a set and the mean, squaring the differences to make positive. Peter Moles and Nicholas Terry express ‘It is calculated by taking the squared differences between the individual observations and the mean times the probability of their occurrence.’[6] Another option that can be utilised is standard deviation (SD). James Carey confirms SD takes the square root of the variance, represented by the Greek letter sigma (σ).[7]  This is used because calculating the deviation score each time with variance can become a long painful process, therefore, SD becomes useful to eliminate errors and easier to measure. Using both the mentioned methods variance and standard deviation will measure how far the data set is spread out.

[bookmark: _Toc531614617][bookmark: _Toc531769549][bookmark: _Toc531777753]3.4 Correlation
Correlation looks at the relationship between two variables it looks at the degree of two variables and how they are linearly related this statement is closely review by PhD Phillip McClure who explains ‘Correlation coefficients are used to demonstrate the relationship or degree of association between two or more variables.’[8] The common rxy show how the variables are related and explain the degree of association between x and y taken from values of -1.0 to +1.0. If rxy = 0 this means no relationship exists between x and y meaning that the strength of the relationship is proportional to the absolute value of rxy. Correlation coefficients can output strange results and inventive plotted graphs and does not imply factor.
[bookmark: _Toc531614618][bookmark: _Toc531769550][bookmark: _Toc531777754]3.5 Linear Regression
Linear regression can be simply looked at as a prediction, the aim being to make the prediction good enough that the difference between the value predicted and the actual value is as little as possible. A way of prediction can be made by thinking about the mean score if a score on a test has a mean value of 40 then a prediction can also be made of 40. Predicting a score to be equal to the mean gives a good chance of getting close to the correct answer. Better predictions can be made with more information. When the correlation is used a better prediction can be obtained and with a higher correlation, the prediction will also increase in accuracy, with a low correlation there will be a closer chance.

[bookmark: _Toc531614619][bookmark: _Toc531769551][bookmark: _Toc531777755]3.6 Inferential 
Inferential statistics allow us to make predictions based on the sampling of a large population. The main strategy to establish effects is to use null hypothesis significance testing (NHST).[9] in using null hypothesis research interest is about showing the truth of the null hypothesis for example the group is better or the group sells more, say group A must differ from group B but this can prove to be slightly hard so instead the aim is to prove something false to be truly creating a rejection of hypothesis to be false. The null hypothesis is the opposite hypothesis. The hypothesis may be stated symbolically as: -


The distinction must be made before the experiment is used.[1] The hypothesis alternatively could look like this: -


The difference between both hypotheses above is the null hypothesis arguing to be less and more than compared to being only more than respectively. When a hypothesis is taken out the decision to reject or not can be decided although there is subject of type l and type ll errors. Rejecting an  that is actually true causes  Type I error. Accepting an  that is actually false causes a Type II error.[2]
[image: ]

Table 3: Type I and type II Errors

					[2]
The primary purpose of inferential statistics enables the user to help decide whether to reject the null hypothesis and to estimate the probability of the type of errors above.

[bookmark: _Toc531614620][bookmark: _Toc531769552][bookmark: _Toc531777756]3.7 The t-Test
The t-test was first described in 1908 by William Sealy Gosset, the t-test measures to test whether two means have significant differences from zero. This test is appropriate for small samples to say smaller than 30.[10] there are a few different types of t-test that can be carried out depending on what type of data is presented those being independent samples, paired samples, and unequal. There are 5 stages of analysis to follow to achieve the t-test.
· State your hypotheses -  (the null hypothesis)  or  (the alternative hypothesis)
· Select , for  significance level 0.05 is usually used but 0.01 can be used in some cases
· Calculate 
· Find 
· Decide whether or not to reject the null hypothesis
[bookmark: _Toc531614623]These stages are not important if only two sample means differ.
[bookmark: _Toc531769553][bookmark: _Toc531777757]4.0 Testable Hypothesis & Results
Due to some statistical methods not having any desired use, chosen tests were taken out for the data presented for this report which include each method was easily created by using Microsoft Excel and by using the inbuilt data tools: -
[bookmark: _Toc531614624][bookmark: _Toc531769554][bookmark: _Toc531777758]4.1 Grouped Frequency Distribution
Grouped frequency distribution was used within this report to organise the given data.
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Table 4: Grouped  Frequency Distribution Tally


Table 4 represents a tally table showing the frequencies and the cumulative frequency with intervals of 3 with a starting point of 15. 
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[bookmark: _Toc531596653]Figure 1: Grouped Frequency Histogram

Figure 1 represents a histogram of the Frequency output to further explain how the data is acting visually within each interval groups.
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Figure 2: Cumulative Frequency Polygon


Figure 2 represents the cumulative frequency as a polygon view to showing the difference frequency output on each interval.


[bookmark: _Toc531614625][bookmark: _Toc531769555][bookmark: _Toc531777759]4.2 Central Tendency
The central tendencies were calculated for each young and mature student’s column.
[image: ]Table 5: Young Student Tendencies





Table 5 displays the central tendencies for the young students.
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Table 6: Mature Student Tendencies


Table 6 displays the central tendencies for the mature students.

[bookmark: _Toc531614627][bookmark: _Toc531769556][bookmark: _Toc531777760]4.4 t-Test
The t-test was used and was tested under three conditions of significance at 10%, 1% and 2%.
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Table 7: t-Test Two-Sample Assuming Equal Variances at P=0.10 significance
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Table 8: t-Test Two-Sample Assuming Equal Variances at P=0.01 Significance
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Table 9: t-Test Two-Sample Assuming Equal Variances at P=0.02 Significance





[bookmark: _Toc531614628][bookmark: _Toc531769557][bookmark: _Toc531777761]6.0 Discussion
The Tests taken within this report for the given data of young and mature students can be broken down. The grouped frequency distribution was used to create an organisation of the data in doing so table 4 was created with increments of 3 across 14 groups. The results show that groups 35-37 and 44-46 had the highest frequency output compared to groups 29-31 and 32-34 having zero impact on the frequency output. From the given frequency outputs figure 1 displays a histogram of the grouped intervals giving a clear view that the data is not symmetrical. the graph shows an imbalance compared to other data being able to create a give a bell shape this proves the data is skewed. Figure 2 displays a polygon graph of the cumulative frequency which displays a steady curve increasing from the lowest to the highest scores, from this polygon graph the median can easily be found from visualisation investigation. The central tendencies were calculated as shown in table 5 and table 6 by investigating the results by only looking at the output data there is a clear difference between the mean, median and mode but as for the variance and standard deviation it is clear that there is a very close result due this further tests needed to be taken out. This resulted in a choice of using the t-test to determine if there is any significant difference between the means of the two groups which may be related. The t-test was used as a hypothesis testing tool. Firstly, a hypothesis had to be stated being that is there a difference with young student’s satisfaction scores with a null hypothesis of is there a difference with mature students. As shown from Table 7-9 a t-test was used on the data with difference levels of significance 10%, 1% and 2%. Analysing this data output the t Stat is the value of  obtained from the data. The t stat says the same whereas on each significant level or alpha change the lower the significant level the higher the t critical value. From the given data results it is conclusive to say the hypothesis is to be rejected due to the fact that the t critical result is lower than the t stat result.
[bookmark: _Toc531614629][bookmark: _Toc531769558][bookmark: _Toc531777762]7.0 Conclusion
The given results prove that there could be one or more ways to professionally analyse different types of data. This report took a main path with the given data to use grouped frequencies, central tendencies and finally a t-test it could be proven that other methods could be used such as an ANOVA Variance analysis test and other statistical methods. The hypothesis chosen for this report was to compare differences between young and mature. The assumption was chosen to see if the hypothesis was correct or not. The given results gave the conclusion that the hypothesis was to be rejected because the sample of t-critical is never greater than the t stat.
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