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[bookmark: _Toc102608324]Introduction

This study is based on data from class test results of year 5 school pupils learning mathematical topics at a local primary school. The school has received free math learning software from a local online learning application development business. The company wants to look at how the app is utilised as a learning tool and believes that the results will help them decide whether or not to continue with the project. The first set of findings depicts the children's accomplishments when utilising standard learning resources, whilst the second set displays the children's accomplishments when using a new online tool to aid their studies. The T-test: Assuming Unequal and Equal Variances Hypothesis Test will be used to verify the authenticity of the data.

The elements affecting the power hypothesis have been examined, as well as the many aspects that can affect the hypothesis, as well as the methodologies and recommendations for improved hypothesis testing.
[bookmark: _Toc102608325]Description of the Dataset

The dataset contains mathematical learning test results of 40 children (marked out of 20). We are given two sets of data. 1st set is before using the app, 2nd set is after using the app. 
[bookmark: _Toc102608326]Visualisation of the Dataset 
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A t-test is an inferential statistic that is used to see if there is a significant difference in the means of two groups that are connected in certain ways. It's most commonly used when data sets have a normal distribution but unknown variances, such as a data set generated by tossing a coin 100 times. A t-test is a hypothesis testing technique that allows you to test an assumption that applies to a large group of people [1].

A t-test looks at the t-statistic, the t-distribution values, and the degrees of freedom to evaluate the statistical significance. An analysis of variance is required for each test involving three or more means [1].
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There are different numbers of samples in each group and the variance of the two data sets are also not the same. This is when you use the unequal variance t-test. People also call this test Welch's t-test [1].
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The equal variance t-test is used when there are the same number of samples in each group, or the variance of the two data sets is the same [1].
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[bookmark: _Toc102608332]Null Hypotheses (H0): A null hypothesis is a type of statistical hypothesis that says that there is no statistical significance in a set of given observations, like a graph or a table. Hypothesis testing is a way to see how true a hypothesis is by looking at data from a small group of people. Null hypothesis: The conjecture is used in quantitative analysis to test theories about markets, investing strategies, or the economy to see if an idea is true or not. It is also called the null hypothesis [1]. 

Using the learning tool does not affect exams final scores – H0=0, no difference. 

[bookmark: _Toc102608333]The Alternative Hypotheses (Ha): If a null hypothesis is true, an alternative hypothesis is a direct contradiction of the null hypothesis itself. In this case, if one of the two hypotheses turns out to be true, the other one isn't [1].

Learning tool has positive effect on their exam scores – Ha>H0. 
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a) p = 0.10 
In this example of our t-Test, t Stat=2.84 and t Critical two-tail=1.66. t Stat value is significantly higher that t Critical two-tail value which means we can reject the Null Hypotheses. 

The P value for two-tail t-test. In this case p=0.005. This is much lower than the alpha=0.10, so we can reject the Null Hypothesis 

	t-Test: Two-Sample Assuming Unequal Variances
	

	
	
	

	 
	Test score before using app 
	Test score after using app 

	Mean
	12.75
	15.3

	Variance
	16.80769231
	15.29230769

	Observations
	40
	40

	Hypothesized Mean Difference
	0
	

	df
	78
	

	t Stat
	-2.846542418
	

	P(T<=t) one-tail
	0.002822714
	

	t Critical one-tail
	1.292499597
	

	P(T<=t) two-tail
	0.005645427
	

	t Critical two-tail
	1.664624645
	 



b) p = 0.05
In this example of our t-Test, t Stat=2.84 and t Critical two-tail=1.99. t Stat value is significantly higher that t Critical two-tail value which means we can reject the Null Hypotheses. 

The P value for two-tail t-test. In this case p=0.005. This is much lower than the alpha=0.05, so we can reject the Null Hypothesis 
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c) p = 0.01
In this example of our t-Test, t Stat=2.84 and t Critical two-tail=2.64. t Stat value is significantly higher that t Critical two-tail value which means we can reject the Null Hypotheses. 

The P value for two-tail t-test. In this case p=0.005. This is much lower than the alpha=0.01, so we can reject the Null Hypothesis 
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a) p = 0.10
In this example of our t-Test, t Stat=2.84 and t Critical two-tail=1.66. t Stat value is significantly higher that t Critical two-tail value which means we can reject the Null Hypotheses. 

The P value for two-tail t-test. In this case p=0.005. This is much lower than the alpha=0.10, so we can reject the Null Hypothesis 
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In this example of our t-Test, t Stat=2.84 and t Critical two-tail=1.99. t Stat value is significantly higher that t Critical two-tail value which means we can reject the Null Hypotheses. 

The P value for two-tail t-test. In this case p=0.005. This is much lower than the alpha=0.05, so we can reject the Null Hypothesis 
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c) p = 0.01
In this example of our t-Test, t Stat=2.84 and t Critical two-tail=2.64. t Stat value is significantly higher that t Critical two-tail value which means we can reject the Null Hypotheses. 

The P value for two-tail t-test. In this case p=0.005. This is much lower than the alpha=0.01, so we can reject the Null Hypothesis 

	t-Test: Two-Sample Assuming Equal Variances
	

	
	
	

	 
	Test score before using app 
	Test score after using app 

	Mean
	12.75
	15.3

	Variance
	16.80769231
	15.29230769

	Observations
	40
	40

	Pooled Variance
	16.05
	

	Hypothesized Mean Difference
	0
	

	df
	78
	

	t Stat
	-2.846542418
	

	P(T<=t) one-tail
	0.002822714
	

	t Critical one-tail
	2.375110958
	

	P(T<=t) two-tail
	0.005645427
	

	t Critical two-tail
	2.640340015
	 


[bookmark: _Toc102608336]Outliers in the Dataset

It is the data value, which is considerably distinct from other value, either it is too high or too low. In addition, they represent a unique or outlier value within the dataset. They interrupt the test and leads to unsatisfactory findings. If the mean and standard deviation values of statistical analysis disagree, the results may be insignificant [2].

When performing the t-test, there are no outliers because all of the values are within the normal range of 20 to 40, and no odd values are found. The means and the standard deviation are likewise stable, and there is no significant difference between them. So, the presence of outliers is already recognised and found no outliers [2].
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Level of Significance: The lower the significance value, the lesser the power of the significance. As a result, with smaller values, the acceptance zone expands, and the chance of rejecting the null hypotheses decreases. Even if the values and hypotheses are untrue, the null hypotheses will be difficult to reject at lower levels of significance [3].

Sample size (n): A bigger sample size increases the power of the test; a lower sample size obscures the value and trend of the data. The sample size must be substantial. In the case that has been analysed, there are only 40 samples, which is insufficient, and the test is ineffective due to the lack of data to clarify the trend [3].
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From the six observations, it can be seen that both cases of tStat and probability are tested, and they have given the result that, the null hypothesis can be rejected. So, as a result, it can be found that values of after using the app are higher and it has positive impact for the students learning mathematical concept in the primary school.

There is no outlier detected as we had 40 samples. Only thing which can affect the hypotheses test is the size of the Dataset. 
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The t-Test: two sample assuming unequal variances and t-Test: two sample assuming equal variances have been performed on the data given “Before using the app” and “After using the app” for students in year 5 who are learning maths with the help of app developed from local application development company. Whether it is have positive effect  or not, for various significance values it was calculated and observed that the Null Hypotheses can be rejected and the students perform better.

It can be concluded that the performance of the students is higher after using the math learning app. 
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