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I. Abstract
The present study sought to investigate the effectiveness of a learning app on math scores of scores. The study collected data from 40 year 5 children by measuring and recording their math scores before and after using the app. A paired-samples t-test was conducted in excel in order to evaluate the hypothesis that there exists a significant mean difference in math scores before and after using the app. Both descriptive and inferential analysis results suggest that there exists a significant difference in mean math scores before and after using the app, t = -4.153, p = 0.0002. The average score was significantly higher after using the app than before using the app. 
II. Introduction
The number of cellular network subscribers stands at close to 7 billion in 2022. The number of internet users is about half of the number of cellular network subscribers. Technology has been found to transform people’s lives and the world through connectivity, communication, and cooperation. With the use of the internet, mobile internet devices such as computer tablets and smartphones have been largely used to motivate innovation in learning and teaching methods. Although research has demonstrated that mobile technology cannot replace formal learning, it has been found that mobile learning methods support learning activities outside the classroom and therefore helps improve the quality of education among learners. 
Mobile learning involves different methods of remote studies. Traditionally, mobile learning majorly entailed e-learning over school or academic websites. However, with the increasing advancement in the field of mobile technology, software and web developers have come up with mobile and computer applications aimed at improving the quality of learning [1]. Such applications make it possible to easily and instantly access learning materials anywhere and at any time. These developments help in enriching learners’ knowledge, satisfying curiosity, increasing collaboration with other learners, and enriching learners’ experiences among other benefits. Studies on mobile learning have demonstrated that people in virtual learning environments and those in the real world are able to connect with each other over the web or via mobile learning applications. It is therefore possible to create learning communities among mobile application learners. 
The digital age is characterized by widespread use of mobile devices. Through social networking sites, which have become indispensable with Web 2.0 technologies, teachers and students are more likely to adopt mobile devices [2]. Student attitudes toward courses can be improved by using mobile devices both in and out of the classroom. The advantages of mobile learning include increasing students' motivation and interest. As a result, students are more likely to participate in learning activities thanks to the use of mobile devices. As a result, students and educators may need mobile devices for teaching and learning purposes in the future. 
Although mobile learning applications present a series of advantages and benefits, this development also presents some challenges and disadvantages to both learners and researchers. Studies on mobile app learning aim at ensuring that mobile learners gain new skills, knowledge, and experiences. Mobile technologies are rapidly advancing, but this can be a disadvantage to researchers and students alike. Students need to familiarize themselves with new devices. Studies to evaluate the effectiveness of learning apps are longitudinal in nature and these types of studies pose challenges for researchers due to the length of time involved in observing participants for changes in the outcome variable. Another challenge of mobile app learning is that it is difficult to control the usage of mobile devices for other purposes other than learning [3]. People who own mobile devices could find themselves using the devices for other purposes while also learning. This could have an overall impact on the quality of learning. This, therefore, poses a challenge to research on how best to evaluate the effectiveness of mobile learning apps while controlling for other variables. 
In the past, researchers majorly focused on the design and development of the hardware for e-learning. In the recent past and currently, however, the focus has shifted to the design of the software and the content of learning materials. This has led to a rise in the number of empirical researchers studying the effectiveness and quality of e-learning platforms with an aim of making improvements to mobile learning applications. 
III. Research Scope
It is thought that the use of learning apps has an impact on students’ academic performance. The present research, therefore, seeks to compare students’ math scores before and after using a learning app. This is done by conducting an analysis to test the significance of the difference in average scores before and using the learning app. 
IV. Research Aim
The study aims to investigate the effectiveness of a learning app on students’ academic performance. This is achieved by conducting a statistical analysis to compare the math scores of 40 Year 5 school children before and after using the learning App. 
V. Research question 
Based on the aim of the current research, the study seeks to answer the following research question;
Is there a significant difference in student math scores before and after using the app?
VI. Hypothesis
The following hypothesis is evaluated;
Null hypothesis (Ho): There lacks a significant mean difference in math scores before and after using the app.
Alternative hypothesis (Ha): There exists a significant mean difference in math scores before and after using the app. 
Methods
VII. Procedure
First, the study involved subjecting the study participants (40 year 5 children) to a math exam. The exam was marked and the results recorded. Secondly, the study involved having the students use a learning app for a period of time, then subjected to a math exam. The exam was marked and the results recorded. 
VIII. Analysis
The study conducted an analysis to investigate differences in scores before and after using the app. Both descriptive and inferential statistics were performed in order to answer the research question. 
To test the hypothesis, a paired samples t-test was conducted. All analyses were conducted using excel. 
IX. Results
Descriptive statistics
The study found that the mean math score after using the app (M=15.30, SD=3.91) was higher than the mean math score before using the app (M=12.75, SD=4.10). The distribution of scores before and after using the app can be represented in the below box plot.

X. Inferential statistics
In order to evaluate whether or not there exists a significant difference in mean math scores before and after using the app, a paired samples t-test was conducted. Below are the results.
	t-Test: Paired Two Sample for Means
	

	
	
	

	 
	Test score before app
	Test score after app

	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
	8.62016E-05
	

	t Critical one-tail
	1.684875122
	

	P(T<=t) two-tail
	0.000172403
	

	t Critical two-tail
	2.02269092
	 



The analysis found a test statistic, t = -4.153 and a p-value = 0.0002. Since the p-value is less than 0.05, the null hypothesis is rejected at the 5 % level of significance in favor of the alternative hypothesis. The results of the analysis therefore imply that there exists a significant mean difference in math scores before and after using the learning app. 
XI. Discussion
The study sought to investigate the effectiveness of the learning app on math performance among 40 year 5 children. Results of the paired samples t-test suggest that there exists a significant mean difference in scores before and after using the learning app. Since the descriptive statistics show that the average score after using the app is higher than the average score before using the app, the study can infer that the learning app is an effective tool for improving students’ math academic performance. 
The findings of the present study are consistent with those of [4] who sought to investigate the impacts of mobile phone apps on student academic performance. The researchers established that using mobile learning applications increase student engagement and overall academic performance. The researchers further argued that when compared to traditional learning methods, mobile learning presents significantly higher academic scores. Similarly, [5] conducted a cross-sectional study to investigate the impacts of mobile phone applications on academic performance among students drawn from different grades. The researchers established that students have a positive attitude towards mobile learning. They also found that mobile learning not only catches students’ attention but also increases their success. 
The results of the current study are, however, contrary to those of [6] who established that mobile learning presents a negative effect on students’ learning processes due to the inappropriate design of mobile app learning design and cognitive overload orchestrated by the multi-usage of mobile phones. 
XII. Conclusion
The study concludes that there is a significant impact of the mobile learning app on students’ academic achievement. The research, therefore, recommends that the mobile app be used for learning purposes since it was found to improve performance. In order to eliminate the negative effects associated with the cognitive overload of mobile phone usage, learning apps should be designed in such a way that there will be control over which mobile apps could be accessed by students while learning. 
XIII. Limitations
The study was limited in that only children in year 5 participated in the study. It is, therefore, not clear whether similar results would be found with children in other years of study. Further, the app’s effectiveness was only tested on math scores. There, therefore, lacks clarity on whether similar results would be obtained while testing for the effectiveness of the app on the scores of other subjects. 
XIV. Recommendations
In order to ensure more accurate results, future researchers should conduct cross-sectional studies to investigate the effectiveness of the learning app on the academic performance of children across different years of study and across different subjects. 
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