





Introduction

Data found in class test results of year 5 school children learning mathematical concepts at a local primary school are used in this report. A locally based online learning application development company has provided the school with a free math learning software. The company wants to analyse how the app is used as a learning tool and hopes that the findings will help them determine whether to proceed with the development. The first set of findings shows the children's achievements when utilising traditional materials to help them learn, and the second set shows the children's achievements when using a new internet tool to help with their studies. We will use the data to determine the veracity of the data using the T-test: Assuming unequal variances hypothesis test.

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.
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. 
Visualisation of the Dataset 


Figure 1. Dataset before and after using the app of 40 children market out of 20


Appropriate hypothesis for the analysis 
Selection of t-Test: What is a t-Test?
A t-test is a sort of inferential statistic used to assess if there is a significant difference between the means of two groups, which may be related in some attributes. It is primarily utilised when the data sets follow a normal distribution and may have unknown variances, such as the data set recorded as the result of 100 times tossing a coin. A t-test is used as a hypothesis testing tool, which permits testing of an assumption applicable to a population [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].

t-Test: assuming unequal variances
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].

t-Test: assuming equal variances
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].

Techniques and process for presenting the result

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. 

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.

Learning tool has positive effect on their exam scores – Ha>H0. 



Testing of hypotheses to various significance level t-Test: Two – samples Assuming Unequal Variances

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 
	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
	1.664624645
	

	P(T<=t) two-tail
	0.005645427
	

	t Critical two-tail
	1.990847069
	 



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 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
	2.375110958
	

	P(T<=t) two-tail
	0.005645427
	

	t Critical two-tail
	2.640340015
	 



Testing of hypotheses to various significance level t-Test: Two – samples Assuming equal Variances

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 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
	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 

	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
	1.664624645
	

	P(T<=t) two-tail
	0.005645427
	

	t Critical two-tail
	1.990847069
	 



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
	 



'Test score before using app', 'Test score after using app' by 'student'
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