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Introduction
Statistics serves an important purpose when making decisions in various scenarios. The data collected from samples can be used in inferential testing. Statistics helps in coming up with proper methods to be used in sampling, data collection, analysis, and presentation of results. The numerical evidence obtained during the analysis helps conclude the population. It reduces time since researching a whole population can be cumbersome[1]. In addition to this, the overall cost of carrying out analysis and making recommendations is reduced greatly.
In this research, statistical methods will be used to come up with statistical inference regarding a certain school on using an application in the learning process. The school was provided with a free mathematics learning application by a local learning company. The company wants to analyze the effectiveness of using the app and whether it contributes to the child's learning. The decision is whether to continue using the application or reject it based on a 40-year 5 school children sample. Therefore, according to the statistical inference found, the institution may decide whether to adopt the technology or continue using the traditional methods.
The hypothesis of the study
Two hypotheses will be used in the research. The null hypothesis shall assume that there is no change when the new way of learning has been introduced. In contrast, the alternative hypothesis shall indicate a change after introducing the new learning method – using an application to learn mathematics. 
[bookmark: _Hlk101435070][bookmark: _Hlk101455060]H0 - The proposed mathematics learning application is not effective in enhancing learning 
H1 - The proposed mathematics learning application is effective in enhancing learning
Description of the data
The school randomly selected 40-year 5 school children learning mathematical concepts to carry out the study. The children were given questions that were marked out of 20. They were needed to carry out a test using the traditional method. After completing the questions using the traditional method, the questions were marked and recorded. The same children were required to handle the same questions, and at this time, they were provided with a mathematics learning application. The result of each student was recorded once more. The datasets are in ratio form since a student may perform from 0 to 20 as the maximum score. The table below shows the outcome of the two scenarios. 
Table 1 
Raw data on test score
	Student's ID
	Test score before using the app (using the traditional method)
	Test score after using the app (using the modern method)

	1
	12.0
	14.0

	2
	9.0
	9.0

	3
	8.0
	10.0

	4
	9.0
	11.0

	5
	12.0
	15.0

	6
	14.0
	15.0

	7
	15.0
	15.0

	8
	17.0
	10.0

	9
	18.0
	20.0

	10
	15.0
	20.0

	11
	14.0
	18.0

	12
	14.0
	16.0

	13
	14.0
	17.0

	14
	12.0
	14.0

	15
	10.0
	20.0

	16
	11.0
	15.0

	17
	8.0
	4.0

	18
	7.0
	10.0

	19
	6.0
	11.0

	20
	6.0
	19.0

	21
	5.0
	16.0

	22
	17.0
	17.0

	23
	19.0
	19.0

	24
	20.0
	18.0

	25
	17.0
	20.0

	26
	16.0
	19.0

	27
	17.0
	20.0

	28
	12.0
	14.0

	29
	13.0
	14.0

	30
	11.0
	13.0

	31
	12.0
	12.0

	32
	6.0
	9.0

	33
	8.0
	20.0

	34
	10.0
	17.0

	35
	15.0
	17.0

	36
	17.0
	17.0

	37
	17.0
	19.0

	38
	18.0
	20.0

	39
	12.0
	13.0

	40
	17.0
	15.0



Data analysis techniques
Descriptive statistics shall be used to analyze the data to obtain the mean, mode, variance, standard deviation, and smallest and largest value. The importance of descriptive statistics is to compare the means and other statistics between the two sample datasets. The highest score in the mean shall prove the best technology to teach mathematics in school. Microsoft Excel shall be used in carrying out this analysis.
The paired t-test is selected as the best method to test this hypothesis. This test is also known repeated-sample t-test. Since the sample is the same, what is being changed is the condition that has changed – using traditional and application methods in learning mathematics. The paired t-test is a method used to test whether there is a mean difference between two datasets and whether it is zero. The samples or subjects are assumed to be independent when carrying out this test. The measurement in one cannot affect the other subject[2]. The measurement must be obtained regarding the same subject matter, the efficiency of learning mathematics before and after the application. It is also assumed that the measurement is distributed normally. The hypothesis shall be tested on a significance level of 0.10, 0.05, and 0.01 to assess the suitability of each test. Microsoft excel shall be utilized to carry out the analysis

Outliers and other factors
An outlier can be a measurement that normally lies at an abnormal distance from other values sampled randomly from a given population. These outlier values should be removed and singled out from other observations and not be used during analysis[3]. Outliers come from bias or a strange case in the sample. There are two expected outliers in the sample, the mild outlier, and the extreme outliers. For instance, in the analysis of this data, an outlier is likely to come in a situation where there is a learner who is extremely good and performs better than others and another learner who does not want to work hard, which makes it difficult for them to succeed. A box plot shall be plotted in the analysis, which will help remove all outliers. The analysis will be redone to determine whether there is variation compared to the original data. 
Data visualization
Presenting the data well so that the reader can interpret it will be represented in a tabular and graphic manner. The graphs can be read and interpreted. A box plot shall be drawn to find out all outlier values in both cases. 
Results – Application and Deployment
Descriptive statistics
[bookmark: _Hlk101454814]According to the analysis, the mean and standard deviation for the scores before using the app was found to be (M = 12.75, S = ±4.100) at a 95% confidence interval. The minimum and maximum scores were 5 and 20, respectively. The median and the mode were 12.5 and 17, respectively.  
Table 2
 Descriptive statistics before using an application - using the traditional learning method
	Test score before using app
 

	Mean
	12.75

	Standard Error
	0.648222421

	Median
	12.5

	Mode
	17

	Standard Deviation
	4.099718564

	Sample Variance
	16.80769231

	Kurtosis
	-0.992832012

	Skewness
	-0.208284596

	Range
	15

	Minimum
	5

	Maximum
	20

	Sum
	510

	Count
	40

	Largest (1)
	20

	Smallest (1)
	5

	Confidence Level (95.0%)
	1.311153606



[bookmark: _Hlk101454860]After using the application, the mean and the standard deviation were (M = 15.3, S = ±3.911) at a 95% confidence interval. Preliminary, it can be found descriptively that there was increased performance when using the app compared to without the application. The lowest and highest scores were 4 and 20, respectively. 
Table 3 
Descriptive statistics for the test score after using the app
	Test score after using the app
 

	Mean
	15.3

	Standard Error
	0.618310353

	Median
	15.5

	Mode
	20

	Standard Deviation
	3.910538031

	Sample Variance
	15.29230769

	Kurtosis
	0.208539231

	Skewness
	-0.732901282

	Range
	16

	Minimum
	4

	Maximum
	20

	Sum
	612

	Count
	40

	Largest (1)
	20

	Smallest (1)
	4

	Confidence Level (95.0%)
	1.250650736


Boxplots
Boxplots were plotted to visualize the data to determine the outliers in each case. In each case, they used the values, the upper quartile, and the lower quartile. The results are as shown below.
Figure 1 
Box plot before using the app
[image: ]
[bookmark: _Hlk101450301]Before using the app, figure 1 above shows the box plot. The lower quartile had a score of Q1 = 9.5, while the upper quartile was found to have a score of Q3 = 17. To compute the lower and upper fence is as follows:

Whereby, IQ is the interquartile range
IQ = 17 – 9.5 
= 7.5
Lower fence = Q1 – 1.5IQ
= 9.5 – 1.5*7.5
 = -1.75
There are no outliers on the lower fence of the data since the minimum is 5, greater than -1.75.

Upper fence = Q3 +3 IQ
LF = 17 + 3*7.5 
= 39.5
There are no outliers towards the upper fence since the maximum value is 20, lower than 39.5.

Figure 2 
Boxplot after using an app
[image: ]
After using the app, figure 2 above shows the box plot. The lower quartile had a score of Q1 = 13, while the upper quartile was found to have a Q3 = 19. To compute the lower and upper fence is as follows:
IQ = 19 – 13
= 6
Lower fence = 13 – 1.5*6
 		= 4
Upper fence = 19 +3*6
		= 37
There is no outlier since 4 lies on the lower fence; there is no value less than 4. Therefore, there are no outliers in all cases, and the data can be analyzed the way it is. 
Testing hypothesis
[bookmark: _Hlk101454957]Microsoft Excel software was used to carry out a paired t-test. The value of p was obtained to be 0.003504841. When using the significance value of alpha = 0.10, 0.05, and 0.01, the null hypothesis is rejected since p = 0.0035 is less than all the p -critical values. Therefore, it can be concluded that the null hypothesis should be rejected since there is statistical evidence that changing from the traditional method of learning to use an application is effective for the learners.
Discussion
For any change to be implemented in an institution, there is a need to develop statistical bases to have a good conclusion. The school wanted to determine whether introducing an app to mathematics learning is better than using traditional learning methods. The current education system seeks to ensure better learning mechanisms for students. Technology is one of the means through which learning has been made simpler[4]. Education has been computerized by introducing programs and applications on smartphones or computers to enhance students' easy learning and teaching. Incorporating technology into the system has made it easier for teachers and students to access information and learning material, improving education quality.
However, the main challenge has been experienced that some teachers have to earn some training to deliver well. However, the current system has been looking towards a hybrid system, whereby computerized and traditional methods can be adopted to improve learning in institutions. Mathematics has been considered the best subject where this technology can be easily used to attain good results[5]. Mathematics deals with numbers and figures, and it can be easy for an app to predict the correct answer. In this regard, the teachers need to be provided with some skills to streamline the learning system. According to this research, the institution wanted to determine whether it could adapt the learning to upgrade the grades and understanding of 5-grade school children to upgrade their scores. It was found that there is statistical evidence that the application was effective in improving their grades. As it has also been observed in the descriptive statistics, it is clear that the overall mean score improved. 
Conclusion and recommendation
Delivery of education to students is improving each day regarding technology incorporation. Applications have been included to deliver education to young and old learners in many institutions. In this study, one of the local schools wanted to determine the effectiveness of a mathematics learning app in school. The sample N = 40 was taken among 5-grade primary children, where a test was given with an overall score of 20. The participants took the questions using the traditional method and then used an app. The scores for each condition were recorded and analyzed. From the descriptive statistics, the mean and standard deviation for the scores before using the app was found to be (M = 12.75, S = ±4.100) at a 95% confidence interval, while when using an app, the standard deviation was (M = 15.3, S = ±3.911) at a 95% confidence interval. Boxplots were plotted for each case, and it was found that there were no outliers. A paired t-test was used as the method of analyzing the hypothesis. The value of p was obtained to be 0.0035, which is below the three significant levels of alpha = 0.10, 0.05, and 0.01. Hence, the null hypothesis H0 - The proposed mathematics learning application is ineffective in enhancing learning wa rejected in the study. 
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