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1.0 Introduction
This report looks into a case study provided by the university of Wales trinity saint David on Moodle and request to the student to do an accurate analysis of a dataset. Which involves in identification of appropriate measures of centre and distribution, calculation of statistical significance, testing of statistical hypotheses and locate outliers if there is any.
2.0 Description of the dataset
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The table above shows the class test scores (out of 20) of 40 Year 5 students in a local primary school who are learning mathematical topics. A locally based online learning company has provided the school with a free maths learning tool. firm that develops applications The corporation wants to investigate how people are using the app learning tool, with the aim that the findings would assist them in deciding whether or not to use it. They should continue with the project. The preliminary results demonstrate the project's accomplishments. Youngsters when using typical learning resources, and the second set shows. When children use a new internet programme to assist them with their schoolwork, they receive positive results.
2.1 Descriptive statics
As per idea of Hesse” descriptive statics consists of methods dealing with the collection, tabulation, summarization, and presentation of data” [1].

On the graph listed above we can see two lines which correspond to the test score of the students before using the maths app and after. With our naked eyes we immediately see a margin of improvement on the line referred to the orange line (test score after using the app). More analysis brought us to calculate the averages of the tests in the first experiment and in the second.
3.0 Various Descriptive measures
3.1 Averages
As per definition of Madhuri “An average is a term we used to hear in the statistics and mathematician the statistics average called Mean” [2]. Average play an important role in statistic since it gives the central value from available data. 
Formula used to calculate average – Sum of all observations/Total number of observations
 In this case we used a cluster chart to show (Figure 1.1) the two averages calculated by using the formula cited before.
 
(Figure 1.1)

3.2 Percentile
Percentile is commonly used in school or university to compare your score with others. How does it work? Simply percentile shows you a number where” a certain percentage of scores fall below that number”. So, for example, if you receive a score of 70 out of 100 and your percentile is 80th it means 80 percent of the class had a score lower than yours. In this case, I have used the 90th percentile, the reason behind this is so we can compare test 1 and test 2 to see if the score has increased or decreased and if the standard has been raised.
(Figure 1.3)
The graph demonstrates that there has been an increment of three points between test 1 & test 2 from 14 to 17. So, in the first test having a score of just 14 points could bring the student to have an higher score of 60% of the student present in class but in the test 2 with 14 it would not have an higher score of 60 since the percentile has been raised to 17. More tests has been ran by me I checked 14 points on the second test will end up with the result of 30th percentile.
4.0 The 5 Stages of Analysis
4.1 First test
Hypothesis
Research question - Do students who use the app get better exam results?
H0 – A null hypothesis is a type of conjecture in statistics that proposes that there is no difference between certain characteristics of a population or data-generating process.
H1 – Or alternative hypotheses is to reject the null hypothesis which means if the H0 is false than we use the alternative hypothesis for example :
H0 – Test 1 Mean is equal to Test 2 Mean
H1 – Test 1 mean is not equal to test 2 mean
If the difference between Test 1 & Test 2 is statistically significant then we will reject H0 and assume that there is a difference between the 2 sample.
Significance level
- A = 0.5
T-TEST
The t-test it is used in statistics to find out if two means of two different samples are statistically significant degree different. If after running the test and between X1 (sample 1) X2 (sample2) are statistically significant different, then we will reject the H0 (Null hypothesis). There are two types of T-test one for independent samples and one for paired samples, in this case we are going to use the paired sample since the subjects remain the same so there are relationships between test 1 and test 2.  Down below we find the formula used to calculate the t-test





T-CRITICAL
To check if it is statistically degree different, we must compare the Tobt and the Tcrit.
To be able to check we need to find the degree of freedom which is provided on the table attached below (figure 1.4).
 [image: Table

Description automatically generated]
 
D = 
Degree of freedom is 39 so if we check the table the significance of 0.05 provide us with Tcrit = 1.685. So in our case the Tobt is 4 and the Tcrit is 1.685 so we can state that it is significant at the 0.05 level.
Result of significance level 0.05
After running different test, we can therefore reject H0:  at the p<0.05. So we had a type 1 error which is going to choose our alternative hypothesis H1:  at the p<0.05.
4.2 Second test 
Hypothesis 
H0 : 
H1 : 
Significance level
- A = level 0.01
T-TEST

T-CRITICAL
D = 
TCRIT = 2.426
Result of significance level 0.01
After running different test, we can therefore reject H0:  at the p<0.05. So, we had a type 1 error which is going to choose our alternative hypothesis H1:  at the p<0.01.







4.3 Third test
Hypothesis
H0 : 
H1 : 
Significance level
- A = level 0.10
T-TEST

T-CRITICAL
D = 
TCRIT = 1.304
Results of significance level 0.10
After running different test, we can therefore reject H0:  at the p<0.05. So, we had a type 1 error which is going to choose our alternative hypothesis H1:  at the p<0.10.
5.0 Outliers in the dataset
 As per definition of Sequitin “In data analytics, outliers are values within a dataset that vary greatly from the others—they’re either much larger, or significantly smaller. Outliers may indicate variabilities in a measurement, experimental errors, or a novelty” [3]. Outliers are commonly found in dataset due to different aspects:
· If human manage to create the data set, then there is a probability that he makes mistakes since us human are easily distractable caused by our emotions.
· It may happen in different circumstances that the measurement has not been taken perfectly so it can bring to errors or not precise results
· Using a large number of samples can lead to a mixing of data which is going to cost the whole experimentation.




5.1 Outliers in the case study
To identify any outliers in our case study we are going to use the interquartile range method which consists of finding any data that lies over 1.5 IQRs (Interquartile) below the first quartile (	Q1) or above the third (Q3) in a data set.
5.2 Interquartile Range method
Data set (sample 1)
5, 6, 6, 6, 7, 8, 8, 8, 9, 9, 10, 10, 11, 11, 12, 12, 12, 12, 12, 12, 13, 14, 14, 14, 14, 15, 15, 15, 16, 17, 17, 17, 17, 17, 17, 17, 18, 18, 19, 20.
· 25th percentile: 9.5
· 50th percentile: 12.5
· 75th percentile: 17
· Interquartile range 7.5
IQR * 1.5 = 7.5 * 1.5 = 11.25
11.25 + 17 = 28.25 (Upper limit)
9.5 – 11.25 = -1.75(Lower limit)
-1.75,5, 6, 6, 6, 7, 8, 8, 8, 9, 9, 10, 10, 11, 11, 12, 12, 12, 12, 12, 12, 13, 14, 14, 14, 14, 15, 15, 15, 16, 17, 17, 17, 17, 17, 17, 17, 18, 18, 19, 20,28.25.
There are no numbers that are below and above the upper limit and lower limit, so it is safely to say that there are no outliers on sample 1
Data set (sample 2)
14,9,10,11,15,15,15,10,20,20,18,16,17,14,20,15,4,10,11,19,16,17,19,18,20,19,20,14,14,13,12,9,20,17,17,17,19,20,13,15
· 25th percentile: 13
· 50th percentile: 15.5
· 75th percentile: 19
· Interquartile range: 6
IQR * 1.5 = 6 * 1.5 = 9
9 + 19 = 28 (Upper limit)
13 – 9 = 4 (Lower limit)
4,4, 9, 9, 10, 10, 10, 11, 11, 12, 13, 13, 14, 14, 14, 14, 15, 15, 15, 15, 15, 16, 16, 17, 17, 17, 17, 17, 18, 18, 19, 19, 19, 19, 20, 20, 20, 20, 20, 20, 20,28. 
In this case we have a Lower limit equal to a data, however the condition says that the number must have a value higher or lower, so it does not satisfy the condition. Therefore, there are no outliers in sample 2.

6.0 Factors affecting the hypothesis
 While theorizing a hypothesis there are different factors which cause the hypothesis to be true or false changing these values might end up to a different result.
· Sample size (n) can lead us to understand if the sample is a pair match or independent variable.
· Significance level (a) – Reducing the significance level cause to an increase of the region of acceptance.
· Outliers – Without a proper investigation outliers may bring to a different result compared to the one expected, which lead to misinterpretation of the dataset.
7.0Results
By using a different methodology to test the data set it is safe to say that the experiment has been a success since the statistics show a marked improvement on the part of the students.
  In conclusion, by analysing the achievements the students have achieved before and after the test by using the online app to help with their studies, there has been an improvement in their results. It is evident that the development of the app was a total success and also succeeded in his goal which is amplifying maths skills within the students.
8.0Conclusion
The purpose of this research was to analyse the results achieved by an application and to determine whether the app was able to perform the task. By doing so I had to use different formulas and techniques to reach my target, also throughout the assessment I have learned methods that I will use for further analysis in future projects, for example, creating charts or the five-stage of analysis. Lastly completing the assessment was challenging but credit to the university and lecturer for providing a resource that I use to complete the followed task.
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Experiment 2 Results
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