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Introduction
In this assessment we are going to discuss about statistic data provided from a company who aim to develop an application to help the student with their studies. Here we are going to analyse the data and give a prospective hypothesis on the data provided and different significant levels test.





Description of the Data Set
The data provided in the report was given by the analysis of a company that aims to develop an application that would help school students improve their test scores. For this, the company gave this app to a group of 40 students to test whether their test scores improve after using the app as opposed to using the usual traditional study modes. The data we have available shows that the students performed better after using the app, but the results can't perfectly confirm the improvement, so we're going to analyse them with tests.


Visualization of the Data Set



In the figure above there is a representation of two sets of data provided in the evaluation where they are compared with each other, this graph represents the pace of the forty students taken to understand if they get better results using the app. As we can see blue line depicts the student score before using the app, and orange line depicts the student score after using the app. If you compare the two trends you can already deduce that the test scores obtained after using the app have had improvements based on the graph, but we cannot say that they are 100%. If we look at the trend of the orange line, we can see that in some students they did not have any improvements, but they also worsened in the score.




Analysis

The main purpose of analysis is analysing the data set given which are describe all the difference observation. As in the abstract John Wiley said, we need to extract the important information which could help us to handle multiple factor analysis in order to perform our analysis until to create a circumstance to work and establish our job to get a conclusion on it. [1]
Our analysis is focuses on the provided group data of forty students who were selected to take two types of exams for a company that developed an app that promotes a new study method for the students. The data provided is based on the scores that students have before using the app and after using it, these feedbacks are called variables in a technical way. The variables will be used in excel to develop t-tests that will be used to compare hypotheses. The variables to compare are test score before app, that we call X1 and the test score after using app, that we call X2. Those two variables are dividing in independent sample X1 and dependent sample X2.
Between the variables there is a difference, one variable which calls the test scores before using the app are independent which means that the variable is changed or controlled in a scientific experiment to test the effect on the dependent variable. The dependent variable which calls the test scores after using the app is the variable being tested and measured in a scientific experiment.
Hypothesis
Then the next step is to establish the hypotheses based on the independent and dependent variables. The hypothesis is a prediction of what will happen and should follow a statement which build the hypothesis. The hypothesis should be compared with t-test and evaluate which is going to be reject and other one which is to accept. As we consider the good hypothesis, we test them with the t Test that must provide which hypothesis is true or not to conclude the prediction as basis of the experiment. [2]
There are two types of hypotheses to make, the null hypothesis and alternative hypothesis:
The Null hypothesis [Ho]: It is used when we expect that the hypothesis is true. It always predicts no effect pr no relationship between variables. So, we need to compare as equal the dataset X1 and X2. 
The alternative hypothesis [Ha]: It is the opposite of null hypothesis and states your research prediction of an effect or relationship. We obtain for alternative hypothesis when we reject the null hypothesis.

Now we set our hypothesis on the dataset:
· Ho : For the students there is no difference though using the online learning tool than the traditional process, (H0=0).
· H1 : The student has a better performing test score after using the online learning tool, (H1>H0).
t-Tests
From Adam Hayes' explanation, the t-test is used to determine a possible difference in averages between two groups. It is also used for testing hypotheses that are used in statistics. To create a t-test you need to consider the means of the two groups, the standard deviation of each group and the number of quantities in the group.
These values are present and defined in the table below. If we look at the table, the mean and standard deviation values have different values because the scores we have do not have the same values and change. For the quantity of the group, we must consider that there are forty students, and they must be counted only once.
After that the t-test uses a sample from each of the two variables to establish which hypothesis is true and based on the formulas that are used, the ones mentioned below we can finally compare the established hypotheses. [3]

tobt 
formula for independent samples. 
tobt
formula for dependent samples. 



	
	Before using app (X1)
	After using app (X2)

	Mean
	12.75
	15.3

	Median
	12.5
	15.5

	Standard Deviation
	16.39
	15.90

	n
	
	40

	D
	
	102

	SDd
	
	21.66


The above chart are data define from the formulas during calculation in excel.

In the next step we must create t tests on excel. Then in the display of the table t-test that will provide the value tobt that we will use to compare the three levels of significance of the value of the differences that there were data that are 0.10, 0.05 and 0.01. The value tobt refers to the value t Stat in excel. We must create three different test t for each, then there will be three tables to compare. From the table values we have we have to hold and compare the values t Stat and the two values t Critical one-tail and two-tail. Now you must compare them with each other, if the value t Stat and higher than t Critical has a level of meaning and then we can reject the null hypothesis, otherwise we opt for the alternative hypothesis if we have different results. Based on the hypothesis that we accept, it will be possible to understand whether the company has successfully tested the application and whether it has helped students with their tests.




a) Significance Level of 0.10


[image: ]


Here we have the first t-test based on significance level of 0.10, as we can see we need to check the t Stat which is the tobt in the formula, it has value of -2.84. Then if look at t Critical value one-tail 1,29 and t Critical value two-tail, are greater than the t-Stat value. So, we can say that if the t Stat is minus than Critical value, we can reject the null hypothesis for both. Alternative hypothesis is accepted.

b) Significance Level of 0.05

[image: ]


The second t-test is based on significance level of 0.05, here t Stat has value of -2.84 and if we compare con the t Critical values which are one-tail 1.66 and two-tail 1.99 we can say that also in this test we can reject the null hypothesis and accept the alternative.







c) Significance Level of 0.01

[image: Table
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Here is the last t Test that we are going to compare based on significant level of 0.01. We can see that t Stat has always value of -2.84, t Critical one-tail is 2.37 and two-tail is 2.64. Also, here we can reject the Null hypothesis for both tails cause is still minus, and it doesn’t support the null hypothesis, so we can accept the alternative hypothesis.





Outliers in the Data Set


An outlier is a term used in statistics to define a group of outliers that can affect the entire dataset. In the abstract of D. M. Hawkins an outlier could be an intuitive deviation from the others observation, causing a different mechanism from the one made. [4]
As we can see in the graph above, we have a boxplot that represents the two data sets provided, before and after using the app. Analysis of the graph shows that there are some data outliers that can give different feedback to the t-test analysis. The outliers can have a negative impact and change even if not by a large amount the result for comparison. So, to solve the problem we are going to run a t-test without the data that we find to be incorrectly arranged in the dataset.

[image: ]
In this t Test we remove all the data which seen not performed, as we look at the t Stat value there is a difference from the others use the compare the three significance levels.
The t Stat has value -3.7 than the previous has value -2.84, there is a difference if using the data without the students who didn’t perform after using app.


Result
The whole analysis of the entire student score has given a certain result which is positive, and we can say there is a difference in scores between students and their performing is getting better after using the online tool. We can confirm from the t-Tests done we can reject the null hypothesis and accept the alternative. The alternative hypothesis says that there is a significance difference from the test scores after using the app.


Conclusion
Based on the entire report and the results of the analysis we can say that the company who wanted to help the student with a new learning tool is aim the goal. At the conclusion, the student is getting better in their final scores, and we can says that the company can release their application to the students to help with their studies.
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t-Test: Two-Sample Assuming Unequal Variances
significance level of 0.10

Variable 1 _Variable 2

Mean 12.75 153
Variance 16.807692 15.29231
Observations 40 40
Hypothesized Mean Difference 0
df 78
tStat -2.846542
P(T<=t) one-tail 0.0028227
t Critical one-tail 1.2024996
P(T<=t) two-tail 0.0056454

t Critical two-tail 1.6646246
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tTest: Two-Sample Assuming Unequal Variances

Varigble 1 _Variable 2

Mean 12.44442400 15,6944
Variance 15.45306825  12.2183
Observ: 36 36
Hypothesized Mean Difference 0
df 69
tstat -3.706914704.
P(T<=t) one-tail 0.000209884.
t Critical one-tail 1293941609
P(T<=t) two-tail 0.000419767

t Critical two-tail 1.667238549
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