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[bookmark: _Toc102754288]Introduction
[1] The statistical analysis is the procedure through you can find significant solutions from data which is in raw and unstructured. The conclusions facilitating decision-making and help to the organization about if the actions that they did are working or not.
This company is taking a statistical analysis to know if the program that the children are using is working to continue developing or no.
Through this analysis I'm going to use a few statistic tools to find a solution for this problem.



[bookmark: _Toc102754289]Descriptive Statistics
The image below show the results of the test got it by the 20 children using traditional tools to learn Math (left column) and the results got it using a company’s program to learn Math (right column).
[image: ]Given the amount of data obtained, the following variables are obtained:

According to the exposed graph, it is evident that the use of the application supposes a considerable improvement in the learning of Mathematics for these 40 students of year 5.
The average grade of the students when they used traditional learning tools was: 12.75, while using the application they achieved 15.30. This represents an improvement of 12.75%.
In addition, it should be noted that these values ​​are very significant since with the use of traditional media there were a total of 10 students with a score between 0-9, while only 3 students were between those scores after using the company's application. .
In percentage terms, it means that 92.5% of the children who are studying mathematics through the application obtain at least a score higher than 9, while this percentage was only 75% when they used traditional means.
Another fact to consider is that with the use of traditional media, 12 out of 40 students can achieve a grade between 16-20, while with the use of the application this figure increases to almost double, specifically to 20.
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[2] Hypothesis testing is a formal procedure used to investigate our ideas about the world and its wholes using statistics. In our case, we want to verify that the use of an educational application for learning Mathematics in children in school year 5 provides better results than the use of traditional teaching tools and methods.
We therefore have as null hypothesis (Ho): the one in which there is no relationship between the variables and the variables, and on the other hand my alternative hypothesis (H1) as the one that assumes that there is a relationship between the variables. To decide whether to accept or reject any hypothesis, different study methods will be followed. In our case, 3 will be used:
[bookmark: _Toc102754291]‎Regression Tests‎
Regression tests are those that look for cause and effect relationships. They are used to determine the effect of one variable on another variable.
Our regression is of a multiple type, which means that we are dealing with several dependent variables, in this case our variable Y would be the number of students that make up the sample and both x1 and x2, the grades obtained by them using traditional tools and the application as a learning method, respectively.
Using the powerful Microsoft Excel tool, a statistical analysis was carried out and the following conclusions were found:

[image: ]This in relation to the variable x1

In the case x2 we have that.


[image: ]
In both cases, the adjusted R^2 variable is used since R^2 tends to increase its value towards 1 as the number of variables to be analysed increases. Data analysis was also performed with both variables and the following results were reached:
[image: ]
Once the regression analysis was obtained for both x1, x2 and the combination x1-x2, the value of the coefficient R is greater in the variable x2, therefore, this indicates that better results are obtained using this method.
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These focus on finding the differences between the group means. They are used to test the effect of a variable on the mean value of some other characteristic. In this case, T tests will be used to compare the means of two groups (students' grades using traditional means of learning and when using an application).
[4] For the case study, the Comparison Test F was also used. In which both our initial Hypothesis and our Alternative Hypothesis are expressed in the following formulas:
			 




	 
	Test Before
 the Score
	Test After
 the Score

	Mean
	12.75
	15.3

	Variance
	16.80769231
	15.29230769

	Observations
	40
	40

	df
	39
	39

	F
	1.099094567
	

	P(F<=f) one-tail
	0.384724558
	

	F Critical one-tail
	1.704465067
	 



Again, I used Excel for data analysis and completed the form requirements and obtained the following data:
According to what was stated above, the initial hypothesis must be rejected since it does not comply with what is expressed in its mathematical formula, so the alternative hypothesis.

[bookmark: _Toc102754293]T-Test
What is a t test?
[5] A t-test (also known as a Student's t-test) is a tool used to evaluate the means of one or two populations using tests of hypothesis. A t-test can be used to assess whether a single group differs from a known value (a one-sample t-test), whether two groups differ from each other (a two-sample independent t-test), or whether there is a significant difference in the measurements. paired (a paired or dependent samples t-test).

[image: ]Formula to Null Hypothesis:



Formula to Alternative Hypothesis:





This is the result got it with 10% of degree freedom.
[image: ]This is the result got it with 5% of degree freedom.









[image: ]This is the result got it with 1% of degree freedom.









Thanks to this result obtained with the Excel tool, verification with the T-test (Student) type is achieved.
The average difference in the grades achieved by students using traditional tools is different from the average achieved by them using the application under study as a means of learning.
With the results obtained above, it can be concluded that the hypothesis with a significance value of 10% represents the best hypothesis, since it is the one with the lowest index in terms of its two-tailed t value, which is 1.68487512171122.
Any outliers in the data
In general, the appearance of atypical data is not appreciated, only one case, that of student #17, who with the traditional tools obtained a grade of 8 and with the application it decreased to 4. This fact could be due to the incorrect use of the program or to a misunderstanding of the explanations given in it.
In any case, I don't think that eliminating it will pose a problem for the study in general, since, as I said before, it is only one case out of the 40 under study.
[bookmark: _Toc102754294]Conclusion

With all that has been exposed and analysed above, I can conclude that the use of the application contributes significantly and qualitatively to the result of learning mathematics by children in the 5th school year, and of course, with this positive result the company must continue to develop it so that the results improve, and the children can better understand this subject.
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SUMMARY OUTPUT

Regression Statistics

Multiple R 0.252394619

R Square 0.063703044

Adjusted R Square 0.03906365

Standard Error 11.45984153

Observations 40

ANOVA

df SS MS F Significance F

Regression 1 339.5372233 339.5372233 2.585414432 0.116130472

Residual 38 4990.462777 131.3279678

Total 39 5330

Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%

Intercept 8.955734406 7.404734105 1.209460634 0.23395696 -6.034366101 23.94583491 -6.034366101 23.94583491

X Variable 1 0.754527163 0.469255957 1.607922396 0.116130472 -0.195431858 1.704486184 -0.195431858 1.704486184
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SUMMARY OUTPUT

Regression Statistics

Multiple R 0.257460505

R Square 0.066285911

Adjusted R Square 0.01581488

Standard Error 11.59764199

Observations 40

ANOVA

df SS MS F Significance F

Regression 2 353.3039076 176.6519538 1.313345676 0.281162482

Residual 37 4976.696092 134.5052998

Total 39 5330

Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%

Intercept 8.231819539 7.827951007 1.051593135 0.299806084 -7.629115793 24.09275487 -7.629115793 24.09275487

X Variable 1 0.171021124 0.53457024 0.319922642 0.750826591 -0.912121068 1.254163315 -0.912121068 1.254163315

X Variable 2 0.659324257 0.560431204 1.176458863 0.246925262 -0.476217225 1.794865739 -0.476217225 1.794865739
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Test Before Test After

Mean 12.75 15.3

Variance 16.80769231 15.29230769

Observations 40 40

Pearson Correlation 0.530985814

Hypothesized Mean Difference 0

df 39

t Stat -4.153849425

P(T<=t) one-tail 0.000086202

t Critical one-tail 1.303638589

P(T<=t) two-tail 0.000172403

t Critical two-tail 1.684875122

t-Test: Paired Two Sample for Means (10%)
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Test Before Test After

Mean 12.75 15.3

Variance 16.80769231 15.29230769

Observations 40 40

Pearson Correlation 0.530985814

Hypothesized Mean Difference 0

df 39

t Stat -4.153849425

P(T<=t) one-tail 0.000086202

t Critical one-tail 1.684875122

P(T<=t) two-tail 0.000172403

t Critical two-tail 2.02269092

t-Test: Paired Two Sample for Means (5%)
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Test Before Test After

Mean 12.75 15.3

Variance 16.80769231 15.29230769

Observations 40 40

Pearson Correlation 0.530985814

Hypothesized Mean Difference 0

df 39

t Stat -4.153849425

P(T<=t) one-tail 0.000086202

t Critical one-tail 2.425841410

P(T<=t) two-tail 0.000172403

t Critical two-tail 2.707913184

t-Test: Paired Two Sample for Means (1%)
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SUMMARY OUTPUT

Regression Statistics

Multiple R 0.177083477

R Square 0.031358558

Adjusted R Square 0.005867994

Standard Error 11.65610173

Observations 40

ANOVA

df SS MS F Significance F

Regression 1 167.1411137 167.1411137 1.230202579 0.274337949

Residual 38 5162.858886 135.8647075

Total 39 5330

Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%

Intercept 14.0617849 6.090217915 2.308913259 0.026481444 1.732783293 26.3907865 1.732783293 26.3907865

X Variable 1 0.504958047 0.455267849 1.109144977 0.274337949 -0.416683528 1.426599623 -0.416683528 1.426599623


