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[bookmark: _Toc534731876]Abstract
This paper analyzes the satisfaction of mature students and young students on the university experience by t test, and finds that mature students are more satisfied with the university experience than younger students. Through the method to find the outliers in the data, analyze its impact on the results. In addition, this article also analyzes other factors that may affect the outcome, and finally draws conclusions. 
[bookmark: _Toc534731877]Introduction
[bookmark: _Hlk533541137]The statistical test is a method in mathematical statistics to infer the population from samples according to certain hypothesis conditions. It can be used to determine whether the difference between a sample and a sample, between a sample and a population. The basic principle is to make a hypothesis about the characteristics of the population, and then make a statistical inference based on the sampling study, which hypothesis should be rejected or accepted.
[bookmark: _Toc534731878]Experiment design
The basic concept of statistical tests is the idea of small probability proof by contradiction. The idea of small probability is that a small probability event (P<0.01 or P<0.05) is unlikely to occur in an experiment. The concept of proof by contradiction is to first put forward the hypothesis (test the hypothesis ), and then use appropriate statistical methods to determine the probability that the hypothesis is correct. If the probability is small, the hypothesis is not correct; if the probability is significant, the hypothesis is not correct [1]. When we test a hypothesis , we may make one of two errors.
· Type I:  is true, but the assumption of rejecting  is called the first type of error.
· Type II:  does not true, but the assumption of accepting  is called the second type of error.
T Test is one of the commonly used statistical tests. It is used to find out if the means of two samples differ to a statistically significant degree. Therefore, we will use 𝑡 Test to solve this problem.
The level of significance is the probability that an estimated overall parameter falls within a certain interval and may make a mistake, expressed as α. 1-α is the confidence level, which indicates the reliability of interval estimation. That is to say that the smaller a is, the more reliable the result will be. Therefore, we will use α=0.01 (p=0.01) to test this experiment, and it is confidence level is 99%.
[bookmark: _Toc534731879]Test the experiment 
The 𝑡 Test will provide a single obtained value. The larger the value of  the more likely it is to represent a statistically significant difference between the two groups. This is the formula of 𝑡 Test:

Where
= the value of 𝑡 obtained from your data
𝑛1,𝑛2 = the number of items in samples 1 and 2
1,2 = the means of the two samples
= the estimates of the variances of the two populations
The above equation assumes unequal group sample sizes. If the sample sizes are equal then this simplifies to:

1) [bookmark: _Toc534731880][bookmark: _Hlk534668595][bookmark: _Hlk534711130]Two-tailed
Step 1: State hypotheses
 (null hypothesis): There is no difference between Younger and Mature students on university experience satisfaction.
 (alternative hypothesis): There is a difference between Younger and Mature students on university experience satisfaction.
This can also be expressed as: 
:
:
Step 2: Calculate mean
 = (45+38+52+48+25+39+51+46+55+46) / 10 = 44.5
 (34+22+15+27+37+41+24+19+26+36) / 10 = 28.1
Step 3: Calculate variance
[bookmark: _Hlk534668818] =  = 75.39
 =  = 72.99
Step 4: Calculate 
 =  = 4.26
Step 5: Find  and decide whether or not to reject the null hypothesis
To check to see if it is statistically significant, we have to compare it with the critical value. We also need to know the degrees of freedom.
df = n1 + n2 – 2 = 10 +10 -2 =18
	[bookmark: _Hlk534715738]
	Mature students
	Young students

	Mean
	44.5
	28.1

	Variance
	75.39
	72.99

	Observation
	10
	10

	
	4.26

	Freedom
	18

	(Two-tailed)
	2.878


[bookmark: _Hlk534715708]Table 2.1
[bookmark: _Hlk534713971]Look up for p = 0.01 and df = 18, we can get = 2.878440473,  = 4.26 is higher than , We can therefore reject (null hypothesis) at the p<0.01 level and accept the alternative hypothesis that there is a difference between Younger and Mature students on perceived university experience satisfaction. This means that there is less than a 1% probability that this difference in means occurred by chance alone. But it may lead to Type I error.
2) [bookmark: _Toc534731881]One-tailed
Step 1: State hypotheses
 (null hypothesis): Mature students on university experience satisfaction is significantly higher than young students.
 (alternative hypothesis): Mature students on university experience satisfaction is no significantly higher or significantly lower than young students.
This can also be expressed as: 
:
:
Step 2: Calculate mean
 = (45+38+52+48+25+39+51+46+55+46) / 10 = 44.5
 (34+22+15+27+37+41+24+19+26+36) / 10 = 28.1
Step 3: Calculate variance
 =  = 75.39
 =  = 72.99
Step 4: Calculate 
 =  = 4.26
Step 5: Find  and decide whether or not to reject the null hypothesis
df = n1 + n2 – 2 = 10 +10 -2 =18
	[bookmark: _Hlk534715546]
	Mature students
	Young students

	Mean
	44.5
	28.1

	Variance
	75.39
	72.99

	Observation
	10
	10

	
	4.26

	Freedom
	18

	(One-tailed)
	2.552


Table 2.2
[bookmark: _Hlk534714682]Look up for p = 0.01 and df = 18, we can get = -2.55237963,  = 4.26 is higher than , We can therefore accept  (null hypothesis) at the p<0.01 level that Mature students on university experience satisfaction is significantly higher than young students. But it may lead to Type II error.
[bookmark: _Toc534731882][bookmark: _Hlk534667769]Outlier analysis
Outliers are measurements that are more than twice the standard deviation from the mean of a set of measurements and can cause serious problems with statistical analysis. There are two main types of outliers:
· The first is an extreme manifestation of the inherent random variability of the population, which is the same population as the rest of the observed values in the sample.
· The second is the result of accidental deviation of test conditions and test methods,
which is not the same as the rest of the observed values in the sample.
There are various methods of outlier detection [1]. And we will choose Tukey's fences method to find outliers, this method flag observations based on the interquartile range. In his article, Q1 and Q2 are the upper quartile and the lower quartile, so we can define an outlier to represent any observation outside the range,
[Q1-k(Q3-Q1), Q3+k(Q3-Q1)]
Where k=1.5 indicates an "outlier", and k=3 indicates data that is "far out" [2].
1) [bookmark: _Toc534731883]Mature student
	Q1
	Q3
	Q1-k(Q3-Q1)
	Q3+k(Q3-Q1)

	40.5
	50.25
	25.875
	64.875


Table 3.1
When the value is not in [28.875,64.875], the value will be regarded as an outlier. Therefore, we can find one outlier in this group, it is 25.
If we delete 25,
	Q1
	Q3
	Q1-k(Q3-Q1)
	Q3+k(Q3-Q1)

	45
	51
	36
	54


Table 3.2
When the value is not in [36,54], the value will be regarded as an outlier. Therefore, we cannot find any outliers in this group if we delete 25.
Therefore, there is only one outlier in first group, it is 25.
2) [bookmark: _Toc534731884]Young student
	Q1
	Q3
	Q1-k(Q3-Q1)
	Q3+k(Q3-Q1)

	22.5
	35.5
	3
	55


Table 3.3
When the value is not in [3,55], the value will be regarded as an outlier. Therefore, we cannot find outliers in this group.
3) [bookmark: _Toc534731885]Outliers analysis
If we delete 25, we just need to recalculate the mean and variance of the first group, and then we do the t-test.
Step 1: Calculate mean
 = (45+38+52+48+39+51+46+55+46) / 9 = 46.67
Step 2: Calculate variance
=   = 32
Step 3: Calculate 
5.64
Step 5: Find  and decide whether or not to reject the null hypothesis
df = n1+n2-2 = 9+10-2=17
	
	Mature students
	Young students

	Mean
	46.67
	28.1

	Variance
	32
	72.99

	Observation
	9
	10

	
	5.64

	Freedom
	17

	(Two-tailed)
	2.898

	(One-tailed)
	2.567


Table 4
Performing a T test at p=0.01, for two-tailed, , so the result is still rejected  (null hypothesis) at the p<0.01 level and accept the alternative hypothesis that there is a difference between Younger and Mature students on perceived university experience satisfaction. For One-tailed, , so the result is also still accepted  (null hypothesis) at the p<0.01 level that Mature students on university experience satisfaction is significantly higher than young students. Although the outliers have no effect on the final result, we can see that the value of is larger, which indicates that the difference between the two groups is more obvious.
[bookmark: _Toc534731886]Any other features of the data
1) [bookmark: _Toc534731887][image: ][image: ]Data distribution
Figure 1                                      Figure 2
We can see from Figure 1 and Figure 2 that when the outliers are included, the data distribution curve changes greatly, with the minimum value being 25 and the maximum value being 55, which differs by 30; after the outliers are removed, the data variation of the distribution curve is small, the minimum value is 38, and the maximum value is 55. The difference between the two is 17, which indicates that the abnormal value does not affect the final result, but has a greater influence on the data distribution of the first group. Therefore, removing outliers can improve the mean score of the Mature Students group.
[image: ]
Figure 3
As can be seen from Figure 3, the data distribution of the second group is relatively large, with a minimum of 15 and a maximum of 41, and their difference is 26, indicating that young students have a large gap to the university experience satisfaction.
2) [bookmark: _Toc534731888]Others factors may affect result
The influence of gender on the statistical results should also be taken when conducting the survey and analysis of university experience satisfaction. This is very important. For example, female students may care more about what they learn in class, while male students sometimes may care about what they learn in extracurricular practices. Therefore, gender may affect the results of this analysis. In order to avoid the influence of this factor on the results, In the questionnaire survey, we can choose half of the boys and half of the girls, which can improve the quality of the data.
In addition, different grades of students may also affect the statistical results. For example, freshmen may care more about the allocation of teaching resources, while seniors may care more about whether the school can help them find a job. So, different grades may affect the results. To avoid the influence of this factor on the results, we can divide different groups according to grades.
[bookmark: _Toc534731889]Conclusion
Through the t-test, the paper finds that mature students are significantly more satisfied with the university experience than younger students. There are many reasons for this result, such as gender, grade, personal needs, and personal experience. In addition, the outliers in the data were found and analyzed and found to have no effect on the final result, but it would affect the distribution of data within the group. Therefore, in the future data analysis process, we must first ensure that the data has a higher quality, and then go to the appropriate method to conduct a comprehensive analysis, so that the resulting analysis results are more reliable and convincing.
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