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[bookmark: _Toc100143310]Introduction  

The objective of this assignment is to analyse a set of given data to determine whether the use of a maths learning app for 40 year 5 students is beneficial. The given data shows the class test results of the students which is marked out of 20, before and after the use of the app. I will use this data to analyse whether the app is beneficial to the students’ studies or whether the school should stop using it as it will not benefit them in any way. I will perform tests and functions which will provide me with evidence to support my decision. I will then describe what each test is and will show screenshots of my results following a discussion on what the charts/graphs mean and how this impacts the data. Finally, I will further analyse the tests that I have done by coming to an overall conclusion where I will discuss if the school should persevere with the app or stop using it altogether as their year 5 students will not benefit from using it. In this conclusion, I will be discussing how the data determines the result as well as how the analysis of data by using tests, charts and graphs gave me a clear view as to whether the app is effective or ineffective. 
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[image: ] 
From studying the set of results which shows the set of results before and after the app was used, it is clear to see that the majority of children are mostly successful when the app was in use. However, it is most obvious to see this towards the mid-point of the results. In order to show these results clearly, I will provide a clear analysis on how these results are displayed by calculating the mean, median and average score of the results of the test from before and after the app was introduced. By doing this, it will help me with my discussion on how I came to this conclusion and will also help me with other methods of testing as I will begin to have a clearer view on whether the app is effective or ineffective. 
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The screenshot I have attached shows the overall scores of all 40 students before and after the app was introduced. As you can see, I have added the total number of scores of the students before and after and the results are significant. From studying the bar graph, it is clear to see that the students’ scores rose significantly after the app was introduced, compared to the scores of the students before the app was introduced. 
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               I will begin by calculating the mean of both sets of results, by adding up the total scores before and after the app was introduced and dividing these scores by the number of students. I will then be given a mean result and will discuss how this result impacts the data, by displaying a screenshot of the result followed by a discussion on the concept of the screenshot. By calculating the mean, this gives a clearer result on how effective the app is to the year 5 school children. 
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              After calculating the mean of both sets of results, I have analysed the mean results carefully which shows that the mean result is more significant after the app was introduced. I came to this conclusion by adding up all the students’ scores before the app was introduced, which gave me a total of 510. I then divided 510 by 40 as 40 students took the test, which gave me a calculated sum of 12.75. I then repeated the same formula for after the app was introduced, which gave me a sum of 15.3 after adding the scores up and dividing the answer by 40. 
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The median value of both tests will determine whether the numbers before and after the app was introduced is odd or even. However, this means that if the number is odd then the value of the median is the number in the middle, but if the number is even then the median value is the number of the two values in the middle. The purpose of the median test is to see whether the middle value is odd or even, as this will narrow down the results and show either the same outcome for before and after the app was introduced or whether one set of data is odd and one set of data is even.  
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The attached image shows the mean calculation of the students’ scores from both before and after the app was introduced. From analysing the results, it is clear to see that the median is higher after the app was introduced compared to what it was before the app was introduced. However, as previously stated, the purpose of the median test is to see whether the numbers are positive or negative as this will determine whether the median is just one middle number or two middle numbers depending on whether the numbers are odd or even. 
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The screenshot above displays the calculation of whether the median number is positive or negative. As you can see from the screenshot, the result displays that the number 12.5 is an even number as the function [1] calculates whether the number is odd or even as it contains a decimal place. As the number is an even number, this now means that there are two median numbers for the set of results before the app was introduced. 
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I have repeated the same formula for the median of test results after the app was introduced, although the only difference is changing the function from even to odd to see whether the number is odd or even and to analyse whether there is a significant difference from the median of both the test results. After completing the formula [1] it is clear to see from the results that the median value of results after the app was introduced is an odd number. As a result of this, there is only one median number due to the number being an odd number and there is also a significant difference in the median value of both test results, as the median value of the results after the app was introduced is greater than the median value of test results before the app was introduced. 
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[image: ]The mode of the data is the number which appears the most often in the data, therefore in this instance it is the number of score which mostly appears. This test is key to deciding whether the app is beneficial or not, as the number could either be low before the app was introduced and higher after the app was introduced, high before the app was introduced and low after the app was introduced or it could be totally even. By conducting this test, it gives a deeper insight as to whether the app is a better form of learning for year 5 students or if they are better off without using the app.   

The mode of the results shows that a majority of the students did better in the test after the app was introduced to the students. Furthermore, I calculated the mode by using the mode function [2] which was used to calculate the mode results from both tests, the function also helped me to analyse the results in depth and present the data in a doughnut chart. The doughnut chart clearly shows that the most common result is higher after the app was used for the test by year 5 children. 
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In order to determine whether the app is successful or not, I must firstly provide a set of testable hypotheses. As a result of providing a testable hypothesis, I am then able to carry out the analysis which will give me a clear idea of whether the app is a success or a failure. This is because [3]“a testable hypothesis is a hypothesis that can be proved or disproved as a result of testing, data collection, or experience” which means that I am unable to come to an overall conclusion if I do not have a testable hypothesis to experiment with. I will use the T-Test to analyse whether the app is successful or unsuccessful and will use a hypothesis of 0.10, 0.05 and 0.01 to come to an overall conclusion on how successful the app is. 
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In order to test whether the app is a success or a failure, I am going to conduct a T-test with a hypothesis of 0.10, 0.05 and 0.01. A T-test “is a type of inferential statistic used to study if there is a statistical difference between two groups.” [4] After testing the test results, I will test the hypothesis which will give me a greater idea on whether the school should pursue the use of the app or not use it as it is not beneficial. My reason for choosing the T-test is because I am able to choose multiple one or two tailed questions from the data and to analyse the data to see whether the results of the one or two tailed questions are biased and to see whether there is a significant difference between the sets of data. Furthermore, the reason why I have chosen this test instead of another analysis test such as the Chi-square test is because the T-test is more beneficial as you can analyse the data with multiple one or two tailed questions to analyse whether the app is successful or not, whereas with the Chi-square test, there is a limit on how much data can be analysed in order to come to an overall conclusion. 


[bookmark: _Toc100143320]Testing hypothesis and which hypothesis is accepted in each case 

I have conducted a T-test on the set data along with a hypotheses of 0.05 for the one-tail question and 0.10 for the two-tail question. I will now be analysing which hypothesis is accepted and what this means not just for the data, but for the whole purpose of the use of the app. This test will help me to determine whether the school should stop using the app or pursuing with the use of the app, as I will have a clearer image on just how effective the app is to the year 5 pupils. However, after carefully analysing the results of the t-test I have discovered that the result of the one tail question is that the P value is rejected as the one-tail P value is 0.002823 which is an indication that the null hypothesis is invalid. Furthermore, after analysing the result of the two-tail question, the P value is accepted as the two-tail P value is 0.004962 which means that the hypothesis is valid and therefore accepted. 
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After testing the hypothesis and analysing whether the P value of the T-test results are accepted or rejected, I have now analysed the test as a whole to see whether there were any other factors which might have impacted my results as a whole. After carefully analysing the results, I have used functions to help create a box and whisker diagram based on the quartiles, inter-quartile range, upper and lower bound etc. I have done this by using the data of test results after the app was used, as the P value of the test was accepted. Therefore, I have done this to see whether the box and whisker method has impacted the results on whether the app used by the school is effective or ineffective. 
[image: ]
After carrying out my analysis, the box and whisker test did not impact the overall result of the test. Therefore, there are no other factors to consider as the test can be considered a fair test as there is no indication that a factor occurred in the experimental setup which drastically changed the overall outcome of the analysis. 


[bookmark: _Toc100143322]Conclusion 

After finalising my analysis, the overall outcome is that the school should pursue using the app as it has improved the students’ scores, which means that the app is helping the students’ progression. Throughout my analysis, I have conducted many test on both sets of results in order to come to a conclusion on whether the students are better off using the app or not using it as their scores are better without it. However, the t-test finalised this outcome as the P-value of the test was accepted for students using the app and was rejected for students not using the app. Before conducting the t-test, I analysed both sets of data with different types of analysis to support my t-test analysis as I could have a clearer idea on whether the test results are better before or after the use of the app. 
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