Assignment 1: Data Analysis
Abstract
Students' satisfaction with university education is a very important and effective evaluation indicator. This paper will first use the F test and t test in the hypothesis test to test whether there is a difference in the satisfaction of mature students and young students in college education. It then analyzes whether outlier affect the results of the study, and introduces possible causes of such findings. Finally, analyze some of the shortcomings of this data analysis.
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1. Introduction to mathematical statistics on research 
1.1 Statement of problem
[bookmark: _Hlk534708071]In order to analysis the impact of age on university experience satisfaction, twenty students were divided into two groups according to age: 10 young students (17 to 20 years old) and 10 mature students (aged between 45 and 62 years old). University experience satisfaction scores on the measure range from 0 to 60. High scores indicate high satisfaction with university experience; low scores indicate low satisfaction with university experience.
The data are presented below.  
Table 1 Younger and Mature students on perceived university experience satisfaction
	Mature Students
	Young Students

	45
	34

	38
	22

	52
	15

	48
	27

	25
	37

	39
	41

	51
	24

	46
	19

	55
	26

	46
	36



1.2 Hypothetical test 
There are many methods for hypothesis testing, and this article will use the F test and the t test.
1.2.1 F-test
F-test, the most commonly used alias is called joint hypothesis, in addition to the variance ratio test, variance homogeneity test. [1] It is a test of the statistical value obeying the F-distribution under the null hypothesis (H0). The F-test can be used to determine if the two population variances are equal.
1.2.2 Student's t-test
The t Test is one of the commonly used statistical tests. [2] The T test, also known as the Student's t test, is mainly used for a normal distribution with a small sample content and an overall standard deviation σ unknown.
The number of samples in this question is 20, which is suitable for using t test to analyze whether there is a difference in University experience satisfaction scores between young students and mature students.
2. Hypothesis test model building and calculation 
2.1 F-test calculation
The F test can be used to test whether the variance of University experience satisfaction scores between young students and mature students is significant.
2.1.1 State F-test hypotheses 
H0(the null hypothesis): 
There is no significant difference in the variance of University experience satisfaction scores between the mature students and young students.
H1(the alternative hypothesis):
There is a significant difference in the variance of University experience satisfaction scores between the mature students and young students.
2.1.2 Parameter selection and calculation
i. Select p (the significance level) =0.05 
ii．Calculate F_𝑜𝑏𝑡
iii．Find F_𝑐𝑟𝑖𝑡

Table 2 F-Test Two-Sample for Variances
	
	Mature Students
	Young Students

	Mean
	44.5
	28.1

	Variance
	75.38888889
	72.98888889

	Observations
	10
	10

	df
	9
	9

	F_obt
	1.032881717
	

	P(F<=f) one-tail
	0.481176435
	

	F_crit
	3.178893104
	



2.1.3 F-test result
𝑡_𝑜𝑏𝑡 is much larger than 𝑡_𝑐𝑟𝑖𝑡 so we can reject the null hypothesis and accept the alternative hypothesis. Which means that there is a significant difference between the mature students and young students. f_𝑜𝑏𝑡 is smaller than f_𝑐𝑟𝑖𝑡.
We can accept the null hypothesis and reject the alternative hypothesis. In other words, two samples can be considered as equal variance samples.
2. 2 T-Test (Two-Sample Assuming Equal Variances) calculation
Based on the results of the above F-test, Two-Sample Assuming Equal Variances was selected to test the difference significance of the mature students and young students.
2.2.1 State T-test hypotheses 
H0: There is no significant difference between the mature students and young students.

H1：There is a significant difference between the mature students and young students.

2.2.2 Parameter selection and calculation
i. Select p
p=0.10, p=0.01 and p=0.02
ii．Calculate 𝑡_𝑜𝑏𝑡

Where
·  = the value of  obtained from your data
· n= the number of items 
·  = the estimates of the variances of the two populations
·  = the means of the two samples
=4.257547

iii．Find 𝑡_𝑐𝑟𝑖𝑡
Table 3 Different p values corresponding to t values
	p
	𝑡_𝑐𝑟𝑖𝑡

	0.01
	2.87844

	0.02
	2.55238

	0.10
	1.734064



2.2.3 T-test result
𝑡_𝑜𝑏𝑡 is much larger than 𝑡_𝑐𝑟𝑖𝑡 so we can reject the null hypothesis and accept the alternative hypothesis. Which means that there is a significant difference between the mature students and young students.

3 Discussion
After conducting the hypothesis test to get the corresponding results, we need to use some methods to critically discuss the entire research process, that is, the data acquisition, the research methods used, and the final results. This section will discuss the existence of outliers and the problems revealed by the hypothesis test result.
3.1 Outlier analysis
Outliers in the data can affect the accuracy of the results, so outlier analysis is required.
3.1.1 IQR method 
"IQR" is an abbreviation for "interquartile range". IQR method is a commonly used method for detecting outliers. The IQR can be used as a measure of how spread out the values are. 
The calculation steps are as follows:
i.Find Q1, Q2
The first quartile (Q1), also known as the "smaller quartile", is equal to the 25% of all values in the sample from small to large. The third quartile (Q3), also known as the "larger quartile", is equal to the 75% of all values in the sample from small to large.
ii. The difference between the third quartile and the first quartile is also called the InterQuartile Range (IQR).
IQR = Q3 – Q1 .
[bookmark: _Hlk534711674]iii. The range of normal values is between X_L and X_U.
X_U=Q3+1.5(IQR) 
[bookmark: _Hlk534711686]X_L=Q1−1.5(IQR)
Outliers are below X_L or above X_U.it is viewed as being too far from the central values to be reasonable. 
3.1.2 Calculation results and analysis
Table 4 IQR method
	
	Mature students
	Young students

	Q1
	39
	22

	Q3
	51
	34

	IQR
	12
	12

	
	21
	4

	
	69
	52




Figure 1 outlier detection in mature students

Figure 2 outlier detection in young students
According to the above chart and figures, there are no outliers in the mature students and young students . The conclusions in the previous section are correct and do not need to be corrected.
3.2 Hypothesis test result analysis
The average score of university satisfaction for mature students is 44.5, which is converted to a percentage system of 74, which is equivalent to pass. The average score of young students is only 28.1, which translates to a percentage system of 46.8, which is equivalent to failing. Such a huge difference comes from the following three aspects: learning methods, learning purpose and social environment.
3.2.1 Differences in learning methods
Mature students are more likely to have in-depth learning rather than superficial learning because of their rich learning experiences and life experiences. This allows them to gain more knowledge. Young students are still struggling to acquire new knowledge while they are still learning the methods of learning. [3] Learning is a process of gradual and continuous self-improvement. Therefore, young students may take more detours, which may cause them to be dissatisfied with the results of their studies at the university.
For young students, college life is more than just learning. They may value their friends in college, play in bars, and neglect learning. The university's management of students is relatively loose. Many unconscious students will skip classes, do not finish their homework on time, and start reviewing the day before the exam. Such students often regret it when they come out. At this time, they may blame learning not to take care of them. They would think that the school’s dereliction of duty led them to fail to get good grades.
3.2.2 Difference in learning purpose
Mature students between the ages of 45 and 62 are no longer expecting a promotion. They enter college and simply want to learn new knowledge and live the life they want. In other words, mature students are enjoying life at the university. [4] Younger students are more likely to prepare for work or start a business. 17 to 20 years old is the most important turning point in a person's life. During this time, they must have a clear life plan, from a teenager who should rely on their parents to become an adult who can at least earn money to support themselves. The purpose of their study is to create a better future. Therefore, young students have higher requirements for university education and are less likely to be satisfied.
3.2.3 Difference in social environment
Mature students grew up in the 1970s and 1980s, with economic prosperity and social stability. People's lives are more comfortable and stable. In recent years, the unemployment rate has risen due to the global economic downturn. [5] The courses offered by the university are obsolete, and the knowledge that young people learn at university may not be able to adapt to the needs of society. [6]
At the same time, the rise of the Internet has made it particularly easy for people to access information. The education model of the university has not changed much in the past decades. Students go to the classroom to listen to the teacher and complete the assignments arranged by the teacher outside the classroom. Such an educational model is not suitable for young students who are growing up in the rapidly changing Internet age. Education model needs to develop in sync with the times.
In summary, mature students are more satisfied with college education than young students, both from the perspective of students themselves and from the perspective of universities.
4. Inadequacies of research  
Although this study has certain representativeness and significance. But obviously, there are several deficiencies in this study that are worth improving.
4.1 Inadequacies in research materials
i.Too little data
[bookmark: _GoBack]There are only two sets of data for this study, ten data per group. When the conditions permit, the data analysis is of course the more data the better. Because the more data you can get more useful information, the more accurate the results. [1] Generally, less data is used for data analysis, such as atomic bomb test, product quality inspection, etc., only if the research object is damaged. When reviewing the literature, the vast majority of similar survey samples were hundreds of thousands. These 20 people only account for a small part of the total and cannot represent the whole. Therefore, the conclusions obtained are not highly reliable.

ii.Group selection
The age span of mature students is 18 years old (45-62 years old). The age span of young students is 4 years old (17-20 years old).  The difference between the ages span of the two data sets is significant. There may also be huge differences in this group of mature students. A 45-year-old student may still struggle for a career, and a 62-year-old student has retired. They have a lot of different considerations when evaluating satisfaction. And such a group masks this truth.
iii. Scoring system
UK universities generally rank students' grades by percentage. The 60-point system can be confusing. Students with the same idea may give different scores because of the strangeness of the 60-point system.

4.2 Inadequacies in research methods
The t test is only one of the most basic hypothesis test methods. In this paper, because the amount of data and the data dimension are too small, only a rough analysis is performed.
5.Conclusion 
From the current research review, it can be seen that mature students have much higher educational satisfaction than younger students. Although the application of hypothesis testing has obtained such results, and through extensive reading of the literature, a lot of evidence has been obtained to support this conclusion. However, there are still some shortcomings such as too little data and insufficient experimental design, so there is still room for further research.
At the same time, the study of the impact of age on education satisfaction is of great significance for improving the quality of university education. Therefore, this study should be carried out in a more detailed and comprehensive manner.
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