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	student
	Test score before using app
	Test score after using app

	1
	12
	14

	2
	9
	9

	3
	8
	10

	4
	9
	11

	5
	12
	15

	6
	14
	15

	7
	15
	15

	8
	17
	10

	9
	18
	20

	10
	15
	20

	11
	14
	18

	12
	14
	16

	13
	14
	17

	14
	12
	14

	15
	10
	20

	16
	11
	15

	17
	8
	4

	18
	7
	10

	19
	6
	11

	20
	6
	19

	21
	5
	16

	22
	17
	17

	23
	19
	19

	24
	20
	18

	25
	17
	20

	26
	16
	19

	27
	17
	20

	28
	12
	14

	29
	13
	14

	30
	11
	13

	31
	12
	12

	32
	6
	9

	33
	8
	20

	34
	10
	17

	35
	15
	17

	36
	17
	17

	37
	17
	19

	38
	18
	20

	39
	12
	13

	40
	17
	15
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The following Report provide a description of the dataset based on a specific subject and guided by well-defined criteria, covering the recommendation and answering the main question of the task.
The Report is following seven descriptive points and provide a clear investigation to identify the requested problems that are involved in presenting data effectively.
The first part specifies the Description of the Dataset, where I introduce the data, am talking about the problems of the Task, and what questions are required to identify and to give the answers.
The second part is the Visualisation of the Dataset, where I am presenting the information from the dataset clearer and more readable and legible, as an infographic.
The next part is the Analysis, at this part I am demonstrating a deep understanding of the cognitive principle involved in presenting data. I will discuss about appropriate hypotheses, selection of T-test and level of significance.
The fourth part is about the Outliers in the Dataset, presenting the definition of the Outliers, the importance and the impact in the dataset.
Factors affecting Hypothesis testing, is the following part of the Report that contains the interpretation and description for the result of the hypothesis.
The sixth part of the Report is the Results, and I am providing the answers of the Task description in a cumulative corelation with every part of the Report.
The Report conclude with a conclusion that summarize the significant importance of the entire process about what has been found, decided and the impact of these on the dataset.
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The Dataset provide a description for a class test result of 40 Year 5 school children who are learning mathematical concepts in a local primary school. The dataset results show the achievements of the children when using traditional materials to help them learn in comparation with when the children use a new online app to help with their studies. The company who creates the app wish to analyse the use of the app as a learning tool and hope that the findings from the results will help them to decide whether they should proceed with the development of the online learning application.
The purpose of the Report is to analyse the dataset with a view to provide a recommendation to the company as to whether the app is a success, and they should continue with the development.
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This is the visualisation for the class test result, presenting the score of the children before using the online learning application and the score after using the learning application. The columns chart shows us that the variation of the numbers is verry different, creating an oscillation between the compared data.
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For creating an analytical description of the dataset, I am using the statement of the statistical hypotheses testing, choosing the appropriate hypotheses for the analysis.
T-test: two sample assuming unequal variances
This hypothesis is done on the two independent population which are having unequal variances. This T-test it contains of two types, first one is two-tailed and another one is one-tailed. As a result, the dataset is having two population from different communities and the operation is performed on them for discovering the validity of the data. The variances of both data are different, so this test is performed. [1]
Selection of T-test: two sample assuming unequal variances 
For this dataset I am selecting this test because the variances of both test score is different and having the sample which is distributed. The analysis request to identify if the online learning application is a success and they should continue with the development. 
The data analysis is done in MS-excel where the sample data is selected for both the sample and then calculate the hypothesis and tested.
Techniques and calculations for presenting the result:
Null Hypothesis (Ho) – a hypothesis that says there is no statistical significance between the two variables in the hypothesis. A null hypothesis can only be rejected, not proven. [2]
Alternative Hypothesis (HA) – States that the characteristics of a population do not match with another one. If the sample contains some evidence, the null hypotheses can be rejected, and an alternative hypothesis can be favoured. An alternative hypothesis is a direct contradiction of a null hypothesis. This means that if one of the two hypotheses is true, the other is false. [2]
Therefore, having the explanation of the hypothesis, they can be calculated.
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1) p = 0.10
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The hypothesis is calculated for various significant levels, as the significant level is 0.10
a) So, if the t Stat is smaller the critical two-tail, and here it is the true as the -2.8465 is smaller than 1.6646, the value of null hypothesis cannot be rejected, and the data must support null hypothesis. If our t Stat falls in either rejection area less than – 1.6646 or larger than + 1.6646, we must reject the Null. But here our t Stat of – 2.8465 does not fall in either rejection area, so I decide to not reject the Null. [3]
For this two-tail test, I do not reject the null hypothesis and I conclude that there are no statistically significant differences in the test result dataset before using the app and after using the app.
b) Another method to decide whether or not to reject the Null hypothesis is to compare t Critical one-tail against P one-tail. If the t Critical one-tail is greater than the value of P one-tail, we should not reject the null hypothesis. From the result we can see that the t one-tail = 1.292, is bigger than the value of P one-tail = 0.002, so we understand that the Null hypothesis cannot be rejected. 



 
2) p = 0.01
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For the value of significance level 0.01, I am using the same technique. The value which is evaluated from the result is:
a) If the t Stat value is smaller than the t Critical two-tail value, the Null hypothesis can not be rejected. For this level the t Stat is -2.846, which is smaller than the two-tail value which is 2.640 so the Null hypothesis cannot be rejected, and the Null hypothesis is performed.

b) As is shows on the table above that the t Critical one-tail value is larger than the value of the P one-tail the Null value cannot be rejected. Here the t one-tail value which is 2.375 which is greater than the value of P one-tail = 0.02, than the Null hypothesis cannot be rejected. 





3) p = 0.05
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For the significance level of value p = 0.05, the sample assuming unequal variances is making the comparation between the test results before and after using the online learning application.
It is found after the hypotheses that:
a) If the value of t Stat is less than the value of t Critical two-tail, then the Null hypotheses cannot be rejected. So, from the result above it can be observed that the -2.846 is smaller than 1.990 that means that I cannot reject the Null hypotheses.
b)The same logical expression I am using to declare the hypotheses when I am comparing the value of t Critical one-tail with the P one-tail, from the result table it shows that the 1.664 is grater than the value of P one-tail = 0.002, that proves again that the null hypothesis cannot be rejected. 
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Outliers are points that are far from other data points. Expressed in a different way, they’re unusual values in a dataset. Outliers are problematic for many statistical analyses because they can cause tests to either missing significant findings or distort real results. Outliers can have a big impact on the statistical analyses and skew the results of any hypothesis tests. [3]
In the dataset that is presented in this Report I am using the t – test results to demonstrate and explain if there are any outliers. Therefore, must admit that there are not any significant outliers, and I didn’t find any unusual values. The mean and the standard deviation are also of significant changes, this indicate that there is no any high difference between the means and the standard deviations. So, the existence of outliers is already investigated and found no outliers.
If there will be any chances to detect the outliers, they can be controlled and manipulate with the following methods:
1. Using the t – test: The hypothesis test has been used in this Report for demonstrating if there are any differences in class test results before and after using the online learning application. I compared the results at different significance levels and demonstrate that there are no high differences between the values, meaning that there is no Outliers.
2. Making a chart for the given dataset: The multiple choice of graphs like histogram, scatter plots, boxplots can show the difference in the dataset and change the location of the data, highlighting the outliers.
3. Sorting the Dataset: Data can be arranged in various way, Ascending and Descending order to observe the low or high values of the Data, as well can help to find the outliers.
4. Calculating the Z-score: This can help to identify the abnormality of the Data in the normal distribution of the Data. The Z-score will be high will be high for the higher values and low for the lowest values, this is how we can identify the outliers. [3]
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These are the factors that can affect the hypotheses testing:
1. Level of significance: This means that as lower the significance value is the power of the significance will be low. As a result of that, for lower values the acceptance impact becomes bigger and there will be less probability of rejecting the Null hypothesis. If the values are false and hypotheses are false, even then the Null hypothesis will be hard to reject for lower values of significance.
2. Size of sample: The influence of the test will be higher if the size of sample will be bigger. In this case which I have analysed, is only 40 samples and that makes the test not effective because the less data cannot offer a higher and clarify impact in the relation with the hypothesis.
3. True value of parameter: It says that if the variation between true value of the specified value in the null hypothesis, there will be more strength in the hypothesis testing. The true value is analysed in a comparable relation with the null values. This should be improved for better testing of the power of hypotheses testing. [4]
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As a result of the three examinations using the t-test at different significance levels, it can be seen that the three cases of t stat and probability are tested, and the results given is that the Null hypothesis cannot be rejected. In this case, it is found that the values of in class test result before and after using the app cannot be considered equals. The hypothesis that has been prove earlier in the Report that the class test results is varying before and after using the app is true and based on the Null hypothesis.
There is no significant outliers detected or any unusual value, and the only thing that can affect the hypothesis test may be the size of the Dataset.
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In this Report I have demonstrated if there are any differences in the class test results before and after using the online learning app and if the app is a success, using the t – test: Two sample assuming unequal variances for three significance levels, it was calculated and observed that the Null hypothesis cannot be rejected, and the class test result is varying before and after using the app.
It can be deduced, that for better hypotheses testing there must be a bigger Dataset about the population and they must be tested for high and different  significance levels, so that the analysis should be efficient and true.
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