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Abstract


Today, more than ever, statistical studies are a part of our lives, in a large number of fields, such as science, finance, medicine, engineering.  It implies an adequate knowledge of statistics procedures and techniques used to collect, analyse numerical data to make inferences and to reach decisions in the face of obscure underlying patterns. This data analysis begins with a presentation of data-set used, continuing with the algorithmic steps for data processing and in the end conclusion about the results.



1. [bookmark: _Toc534832717]Introduction

In this study we have two samples of 10 mature students and 10 young students, which were give an university experience satisfaction test. The scale of measurement contains scores between 0 – 60, low to high experience satisfaction.

The data set generated by these to samples is the following:
	Mature Students
	Young Students

	45
	34

	38
	22

	52
	15

	48
	27

	25
	37

	39
	41

	51
	24

	46
	19

	55
	26

	46
	36





2. Measures of Central tendency

For a better image about this data set, using Excel formulas we had calculated measures of central tendency to help us to generate the hypotheses. (Zaiontz, n.d.)


	
	Mature Students
	Young Students

	Mean
	44.5
	28.1

	Median
	46
	26.5

	Mode
	46
	-

	Variance
	67.85
	65.69

	Standard deviation
	8.237111144
	8.104936767



Mean – the mature students data-set have a mean (44.5) significantly bigger than young students mean (28.1). The meaning of this fact is the higher level of satisfaction of mature students.
Median – the mature students data-set median (46) is significantly bigger in comparison with the young students median (26.5), that meaning the mature students satisfaction level is higher than young students one. 
Mode – The younger data-set have unique values so does not have a value for mode. The mature students data-set have the 46 value twice.
Standard Deviation – the standard deviation measures how concentrated is the data around the mean and in this case, the both values are very close (8.23 for mature students data-set and 8.10 for young students sample).  
Variance – Variance is the square of standard deviation and it is only a slightly difference between mature data-set variance value (67.85) and young students variance (65.69) show us a roughly similar spread for both samples.


3. [bookmark: _Toc534832718]Generating Hypotheses

The hypothesis that is held to be true is called the null hypothesis and the other hypotheses are called the alternative hypotheses. The null hypothesis is typically abbreviated as Ho and the alternative hypothesis as H1.
According to data from table 1 about measures of central tendency, it looks the mature students are significantly more satisfied with the university experience than young students, and to prove this hypothesis as true I will state the null hypothesis Ho to be the opposite μMature ≤ μYoung.


4. [bookmark: _Toc534832719]Hypothesis Testing

To test a hypothesis means to tell (on the basis of the data the researcher has collected) whether or not the hypothesis seems to be valid. In hypothesis testing the main question is: whether to accept the null hypothesis or not to accept the null hypothesis? (Kothari, 1985)
a) The significance level chosen is  = 0.05

b) Running t-test. To prove the hypothesis t-test for independent samples is chosen. 
Perhaps the simplest and most widely used parametric test in social science is the t-test for independent samples. The t-test is used to compare the mean scores of two groups. (Gorard, 2003)
Because the sample size is the same for both data sets the simplified formula will be used:

Where: 	 is the mean of mature students
		 is the mean of young students
		 is the variance of mature students
		 is the variance of young students
		n is the number of samples for students data-sets

	Using excel formula for t test which is included in Data Analysis Pack, the obtained values are in the table below:
 
	 
	Variable 1
	Variable 2

	Mean
	44.5
	28.1

	Variance
	75.38888889
	72.98888889

	Observations
	10
	10

	Pooled Variances
	74.18888889
	

	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
	 




c) Critical t value: 
A critical value is the point on the scale of the statistic test beyond which we reject the null hypothesis and is derived from the level of significance α of the test.
To obtain the critical value, we refer to a critical values table, which link together on pairs degrees of freedom df and probability of type I error p.
In this particular case we must find  values for df = 18 (value obtained from table 2), p =0.10, p=0.01 and p =0.02:

	
	p

	1.330
	0.10

	2.552
	0.01

	2.214
	0.02



5. [bookmark: _Toc534832720]Choosing to use a directional or non-directional test

Signiﬁcance tests can be “two-tailed” or “one-tailed.”
Because the mean value of mature students data-set is higher than mean of young students we can select the one-tailed directional test.
As we see  value falls between  range for all three p values, this means we can safely reject the null hypothesis. Meaning that mature students are more satisfied with the university experience than young students, with a very low probability of type I error, being 1%


6. [bookmark: _Toc534832721]Data outliers

Outliers are data values that differ significantly from the majority of a set of data. These values fall outside of an overall trend that is present in the data-set. In data analysis is very important to identify and investigate the outliers, because they can alter the accuracy of the result if they are not taken into consideration before doing data analysis.
The outliers can be identified with the help of data charts like histogram, boxplot, scatter (figure 1) or numerical methods: relying on the interquartile range (IQR) or relying on the standard deviation. But these methods cannot be used universally, and they are chosen according with every particular scenario. 

Figure 1: Scatter Chart for mature and young students data-sets

Referring to this Scatter representation, the value 25 for mature data-set could be outlier and no outlier value for young data-set. This graphic method for outliers identification can be used successfully for small samples, but for large samples is not recommended because is time consuming. 
For more accurate identification of outliers we will use interquartile range method using Microsoft Excel with the following steps:
· [bookmark: _GoBack]Calculate the 1st and 3rd quartiles using excel formula QUARTILE(Cell range, 1st or 3rd )
· Evaluate the interquartile range IQR = Q3-Q1
· Return the upper and lower bounds of our data range. Upper bound = Q3 +1.5*IQR, Lower bound = Q1 – 1.5*IQR
· Use these bounds to identify the outlying data points. Outlier = OR(student data > Upper bound, student data < Lower bound)

Outliers for mature students data set
	Mature Students
	Outlier
	Q1
	Q3
	IQR
	Upper bound
	Lower bound

	45
	FALSE
	40.5
	50.25
	9.75
	64.875
	25.875

	38
	FALSE
	
	
	
	
	

	52
	FALSE
	
	
	
	
	

	48
	FALSE
	
	
	
	
	

	25
	TRUE
	
	
	
	
	

	39
	FALSE
	
	
	
	
	

	51
	FALSE
	
	
	
	
	

	46
	FALSE
	
	
	
	
	

	55
	FALSE
	
	
	
	
	

	46
	FALSE
	
	
	
	
	




Outliers for young students data set
	Young Students
	Outlier
	Q1
	Q3
	IQR
	Upper bound
	Lower Bound

	34
	FALSE
	22.5
	35.5
	13
	55
	3

	22
	FALSE
	
	
	
	
	

	15
	FALSE
	
	
	
	
	

	27
	FALSE
	
	
	
	
	

	37
	FALSE
	
	
	
	
	

	41
	FALSE
	
	
	
	
	

	24
	FALSE
	
	
	
	
	

	19
	FALSE
	
	
	
	
	

	26
	FALSE
	
	
	
	
	

	36
	FALSE
	
	
	
	
	



To analyse the effect created by the omission of the outlier from the data-set a new table is created which include variables before and after omission. 


	
	df
	
	 for p=0.10
	 for p=0.01
	 for p=0.02

	Before omission
	18
	4.25
	1.330
	2.552
	2.214

	After omission
	17
	12.19
	1.333
	2.567
	2.224



Because df (degrees of freedom) has been reduced with 1, we must calculate new values for  .As we can see, the elimination of outlier generates only a marginal increase of  , and the result of t-test is the same. In conclusion, the outcome of t-test is not different, and we can reject Ho for all three p values. The mean, variance, standard deviation, on the other hand, are affected by outliers. This is certainly not the only way to calculate an outlier, but if we need a simple and fast equation to determine an outlier, the method outlined above is very efficient.


7. [bookmark: _Toc534832722]Other factors which hasn’t been considered at beginning of the study.

a) Sample Size: The use of sample size calculation directly influences research findings. A small sample size may point the researcher in different directions and increases the chance of assuming as true a false premise. A large sample may amplify the detection of differences which are not relevant for study.
b) Nature of the Groups. There are certain factors like age, sex, ability level, educational background and cultural background which influence the test measures. Differences could be produced is the student is part-time or full time. 


8. [bookmark: _Toc534832723]Conclusions

The purpose of data analysis is to prove or not prove a hypothesis. Scientists do this by collecting data, analysing it and drawing a conclusion. In this scenario the difference between mature and young students has been proven by t-test. As a result, we demonstrated that mature students in comparison with young students, have a significantly higher satisfaction with university student experience. Another conclusion is related to number of scores below and above the mean. Mature students have a higher number of satisfaction values above the mean and younger students below thee mean value. 
After the outlier was identified and removed, it has been proven its absence doesn’t affect the hypothesis test result, but standard deviation and variance values have been altered.
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