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Introduction
The accompanying table presents class test results (set out of 20) of 40 Year 5 school
kids learning math concepts in a neighbourhood grade school. The school has
received a math learning application free of charge from a privately based internet learning
application development organisation. The organisation wishes to dissect the application's utilisation as a learning tool and trust that the discoveries from the outcomes will assist them with choosing whether they ought to continue with the turn of events.
The underlying outcomes show the kids' accomplishments while utilising customconventionalials to assist them with learning. The second set shows the results accomplished when the youngsters use a new online application to help with their examinations.

The company decided to analyse the data.

Let’s describe a Dataset.

A dataset is a collection of data sets corresponding to each other and representing a given record of the dataset in question.

In the introduction above, we could present like:
What should be included in a Dataset description?
We have two results containing mathematical scores of 40 children (market out of 20). One of the sets is before using the app, and the second set is after using the app.


  Num. stud.  Before app After 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




Dataset Visualisation




Figure1. Visualisation of Dataset shows before and after using the app by 40 children (market out of 20).


Analysis
When we have two different populations (like our task is) assuming unequal variances, the appropriate way to use is Hypothesis analysis.

Hypothesis testing:
A hypothesis test is a crucial procedure in inferential statistics. It is based on the idea that we can tell things about the population from a sample. Hypothesis testing can be explained in five steps.
1. Hypothesis
2. Significance
3. Sample
4. P-value
5. Decide 

Level of significance:
The level of significance should be selected taking into account the key factors such as sample size, test power, and expected losses errors of type I and type II

T-test: two samples assuming unequal variances:
A t-test is used to find out if two sets of data are significantly different from each other. It compares the two sets of data and their mean.
The t-test was developed by William Sealy Gosset (1876-1937).  [image: ][1]


t-test: assuming unequal variances
The t-test with two unequal dispersion samples can be applied when the samples are normally distributed and the standard deviation of the two populations is unknown. It is assumed to be unequal, and the sample is large enough.

t-test: assuming equal variances
When should we accept equal variations?
As a rule, if the ratio of the larger variance to the smaller variance is less than 4, then we can assume that the variances are approximately equal and use a t-test for two samples.

 Techniques and process for presenting the result
Null hypothesis testing is a formal approach to deciding between two interpretations of a statistical relationship in a sample. One performance is called the Null hypothesis (often symbolised by H0 and read as “H-nothing”). This is the idea that there is no relationship in the population and that the relationship in the sample reflects only the error of the sample. The null hypothesis is that the sample relationship “occurred by chance”.
The other interpretation is called an Alternative Hypothesis (often symbolised as H1). This is the idea that there is a relationship in the population and that the relationship in the sample reflects this relationship in the population.

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






Testing hypotheses to various significant 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 one-tail=1.29, t Critical two-tail=1.66, which means we can reject the Null Hypotheses.

	t-Test: Two-Sample Assuming Unequal Variances
	
	

	
	
	

	                           Test score before using the app                               
	 
	Test score after using the 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
	 



                                                                                                                 Figure2. t-test for p=0.10

b) p = 0.05
In this example of our t-Test, t Stat=2.84 and t Critical one-tail=1.66, t Critical two-tail=1.99, which means we can reject the Null Hypotheses
	t-Test: Two-Sample Assuming Unequal Variances
	
	

	
	
	

	                                          Test score before using the app              
	
	Test score after using the 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
	 



                                                                                                                                       Figure 3. t-test for p=0.05


















c) p = 0.01
In this example of our t-Test, t Stat=2.84 and t Critical one-tail=2.37, t Critical two-tail=2.64, which means we can reject the Null Hypotheses.
	t-Test: Two-Sample Assuming Unequal Variances
	
	

	
	
	

	                            Test score before using the app  
	 
	Test score after using the 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
	 


                                                                                                          Figure 4. t-test for p=0.01
 
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 one-tail=1.29, t Critical two-tail=1.66, which means we can reject the Null Hypotheses.
	t-Test: Two-Sample Assuming Equal Variances
	
	

	
	
	

	                                    Test score before using the app                               
	 
	Test score after using the 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
	 


                                                                                                          Figure 5.t-test for p=0.10
b) p = 0.05
In this example of our t-Test, t Stat=2.84 and t Critical one-tail=1.66, t Critical two-tail=1.99, which means we can reject the Null Hypotheses.
	t-Test: Two-Sample Assuming Equal Variances
	
	

	
	
	

	                                Test score before using the app                               
	 
	Test score after using the 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
	 


                                                                                                       Figure 5.t-test for p=0.05


c) p = 0.01
In this example of our t-Test, t Stat=2.84 and t Critical one-tail=2.37, t Critical two-tail=2.64, which means we can reject the Null Hypotheses.

	t-Test: Two-Sample Assuming Equal Variances
	
	

	
	
	

	                          Test score before using the app                               
	 
	Test score after using the 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
	 


                                                                                                        Figure 5.t-test for p=0.01



How do you find dataset outliers contradictions? 
Deviations are extreme values ​​that deviate from most other data points in the dataset. They can have an enormous impact on statistical analyses, skewing the results of hypothesis testing. Identify potential discrepancies in your dataset and correct them accordingly to get accurate results.

What are extraordinary?

The deviation is the value at the end of the data set. Some discrepancies represent valid values ​​due to natural population variation, while others may be due to imprecise data entry, device error, or other measurement errors. Note that variances are not always some form of dirty or inaccurate data. Delete data. What should be the most important depends on the most likely cause. Actual deviation valid deviation should always be retained in the dataset as it represents the natural variation of the sample. 
Example: Actual deviation.
They measure the running time of 100 meters on a sample of 560 students. The data are usually assorted with some deviation from the extremes. As expected, most values ​​are concentrated near the centre. However, variables such as execution time are affected by many other factors, so these extreme values ​​also represent natural variation. Actual variance is likewise found in variables with skewed distributions, wherein many records factors are disbursed in a single course far from the mean. Choosing the correct statistical test or measure is vital if the distribution is skewed or has many variations.

Other differences that do not represent actual values ​​can arise from a lot of potential causes.
• mensuration error
• lapse in data entry or processing
• Non-representative sample
For example Other Deviations.
Repeat the transitional time measurement for a new sample. A participant’s girlfriend accidentally started the timer in the middle of the sprint. Record this time as working hours. This data point is much lower than any other time, so it's a big difference in the data set. This discrepancy is uncertain because it is imprecise and can skew research results.
For example Distortion of results due to deviations
You calculate the average execution time for all participants using your data.
The average value is much lower when you turn on the emergency than when you turn it off. Your standard deviation also increases when you turn on the crisis, so your statistical power is also lower.
In actual practice, it can be awkward to differentiate between the different types of emergencies. Calculations and statistical methods can be used to find discrepancies, but the grading of true or false is usually subjective.[2]


Conclusion
A software-based company develops an application for learning mathematics. Run some tests of your application. To get accurate results, they surveyed 40—5 years - old students. In the survey, the same test was given to 40 non-applicants, and the same test was given after applying. The table shows clearly the positive results of the results. However, detailed analysis and hypotheses provide accurate assumptions and risk-free probabilities. The report analyses the data and presents results with varying levels of significance. 
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