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Abstract  
This study was motivated by the low results of the first grade students' beginning reading 

skills. The purpose of this study was to determine the effect of mobile applications on 

beginning reading skills in grade I SDN Bonang 1 Panyingkiran District, Majalengka Regency, 

West Java Province. The research method used was quasi experiment. The samples in this 

study were grade IA students and grade IB students of SDN Bonang 1 in the 2024/2025 school 

year with research subjects as many as 20 experimental class students and 20 control class 

students determined through purposive sampling. Data collection techniques in this study 

were through student beginning reading skills tests. This study uses quantitative data analysis 

techniques on pretest and posttest data. The results of the analysis showed that there was a 

significant difference in beginning reading skills between students who learned using mobile 

applications and students who learned using textbooks. The conclusion is proven by the 

Independent Sample T-test which shows a significance value of 0.022 which is smaller than 

the significance value limit of 0.05. Based on the data obtained, the use of mobile applications 

has a greater impact than the use of textbooks. This means that students who learn with mobile 

apps have better beginning reading skills compared to students who learn with textbooks. 

 

Keywords: beginning reading, mobile application, students. 
 
 

INTRODUCTION 
Learning math is often a big challenge for many students at the elementary school level. 

The main problems often faced by students in learning mathematics are low motivation and 

understanding of basic concepts. This often leads to difficulties in solving numerical problems 

that seem abstract and difficult to understand. Many students feel frustrated and lose interest 

in the subject, which in turn has a negative impact on students' academic performance (Park, 

2022). The slow improvement in mathematics achievement in many countries suggests that 

there are fundamental problems in the learning approaches used in many schools (Prestridge, 

2023). 

Effective mathematics learning is one of the important aspects in shaping students' 

knowledge base at the primary school level. However, many students find it difficult to 

understand abstract mathematical concepts, which often leads to a decrease in learning 
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motivation. In this case, a more innovative and contextual approach is needed to improve the 

quality of mathematics learning in Indonesia. Fun and interactive learning can help students 

be more engaged and excited in understanding mathematics, which in turn will support 

improved student academic outcomes (Wahyuningsih et al., 2024). 

The dominant conventional math learning methods, such as lectures and practice 

problems, are often monotonous and not interactive. This causes students to feel bored and 

uninvolved in the learning process (Maharjan et al., 2024). Meanwhile, low numerical literacy 

can affect students' ability to face future challenges, both in the academic world and in 

everyday life. In a recent UNESCO report, about 250 million school-age children worldwide 

fail to reach basic levels in reading and math skills. This suggests the need for new approaches 

in education to increase students' motivation and ability to understand math more effectively 

and interestingly (Lewis et al., 2020). 

On the other hand, technological developments provide great opportunities to create 

more engaging learning solutions. To overcome the difficulties in studying mathematics, for 

instance, educational games can be a useful substitute. Educational games enable students to 

learn in an engaging manner by fusing aspects of entertainment and education. Educational 

games can help make learning more engaging and fun, which can boost student interest and 

comprehension of the arithmetic content being taught, according to research (Botes, 2024). 

The importance of innovation in mathematics learning methods is strongly emphasized 

in various recent educational studies. The usage of digital educational games in the teaching 

and learning process is one innovation that shows promise. These instructional games use 

gaming aspects to make learning more enjoyable and interesting for pupils. Research shows 

that educational games can not only increase student motivation, but are also effective in 

strengthening the understanding of difficult mathematical concepts (Nurhikmah et al., 2024). 

Educational games facilitate a more interactive learning experience, where students can learn 

through exploration and conversation, and get immediate feedback. This approach can help 

change students' perception of math from something difficult to something more interesting 

and fun. 

The integration of educational games in math learning also provides an opportunity to 

introduce technology-based learning methods that support collaboration and creative 

problem solving. In more traditional learning, students often do not have many opportunities 

to learn independently or explore math concepts through hands-on experiences. By giving 

students a place to explore, fail, and succeed in a more appropriate and realistic setting, 

educational games offer a way around these restrictions (Xilang, 2023). 

Furthermore, prior research has demonstrated that incorporating technology into the 

classroom helps draw pupils and accommodate a variety of learning preferences (Mariscal et 

al., 2023). For instance, in a research by Fachruroji et al. (2025), the use of educational games 

to teach fundamental math concepts demonstrated notable gains in student learning outcomes 

when compared to traditional learning techniques. These results suggest that technology, 

especially educational games, can be a very effective tool in improving students' 

understanding and motivation to learn mathematics (Juhaeni et al., 2023). 

Therefore, this research has strong relevance in the context of education in Indonesia. 

By designing educational games that can be adapted to the educational curriculum and 

learning needs of elementary school students, it is hoped that a more effective and enjoyable 

learning method can be created. In addition, the use of educational games is expected not only 

to have a positive impact on the understanding of mathematical concepts, but also to increase 

students' interest in learning, improve their academic results, and provide a more in-depth 

and meaningful learning experience (Kurniawan et al., 2024). 
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At a more practical level, a number of preliminary experimental studies have developed 

simple prototype educational games, which show great potential in increasing student 

engagement in mathematics learning (Bulbul & Akdogan, 2023). With challenges that are 

suitable for their skill level, these prototype games are intended to give students an enjoyable 

educational experience. Some experiments have also successfully shown that educational 

games can improve students' understanding of mathematical concepts through more fun and 

effective ways (Sittichai & Wichaidit, 2024). 

Additional studies have demonstrated that using instructional games in the classroom 

can significantly enhance kids' mathematical abilities. Compared to students who exclusively 

use standard teaching techniques, students who use educational games demonstrate a greater 

knowledge of math subjects (Rahmadhea, 2024). In addition, educational games allow 

students to practice without feeling pressured by time or rigid rules, which is usually the case 

with traditional learning. This provides an opportunity for students to delve deeper into 

mathematical concepts in a fun and non-boring way. 

These studies provide a strong basis for the development of educational games that are 

more innovative and better adapted to the Indonesian education curriculum. In this context, 

the current project aims to develop a prototype math education game that not only integrates 

the results of previous research but also incorporates the latest innovations to meet the needs 

and learning preferences of elementary school students in Indonesia. The game to be 

developed is expected to provide a richer and deeper learning experience, which not only 

focuses on understanding math concepts, but also pays attention to aspects of student 

motivation and engagement (Risalah et al., 2023). 

Given the enormous potential of educational games for math learning, this study used 

a quasi-experimental research design to assess how well educational games might boost 

primary school pupils' motivation and mathematical comprehension. It is intended that by 

taking this strategy, more solid proof of the advantages of adopting educational games in the 

Indonesian classroom will be gathered. 

 
METHOD  

This study's methodology is a quasi-experiment. The Nonequivalent Control Group 

Design is used in this study. Students in grade 1 at SDN Bonang 1 during the 2024–2025 

academic year made up the study's population. 40 students made up the study's samples, 

which included 21 students in the experimental class and another 21 students in the control 

group. The experimental class was treated using Digital Educational Games, while the control 

class was treated using Textbooks. Purposive sampling was employed in the sampling 

procedure. The SPSS program was used for both quantitative and descriptive data analysis. 

However, a numerical literacy exam was employed as the data gathering method in this study. 

The Independent Sample T-test is used to test hypotheses, and a significance result of less than 

0.05 indicates that there is a difference between the experimental and control classes in terms 

of students' average numerical literacy. On the other hand, if the significance value is more 

than 0.05, it indicates that the experimental and control groups' average levels of numerical 

literacy are identical. 

 
RESULT AND DISCUSSION 
Results 

Data were collected through pretest and posttest activities of students' numerical literacy 

given to experimental and control courses, based on the findings of research done at SDN 
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Bonang 1. Data was gathered from the study outcomes of the two groups that were put to the 

test: the control group, which used textbooks, and the experimental group, which used digital 

educational games. The following is a presentation of the findings from the descriptive 

statistical analysis: 

Table 1. Results of Pretest and Posttest Descriptive Statistics of Experimental Classes 
 

 Number of 

Students 
Min Max Mean Std. Deviation 

Pretest Experiment 21 30 65 47.14 10.071 

Posttest Experiment 21 75 100 85.95 7.684 

 

The experimental class pretest data from 21 students yielded a minimum value of 30 and 

a maximum value of 65, with an average value of 47.14 and a standard deviation of 10,071, 

according to the data description in the above table. In contrast, 21 students' posttest results 

from the experimental class had an average score of 85.95, a standard deviation of 7.687, and 

a minimum score of 75 to a maximum score of 100. This indicates that the experimental class 

posttest's average score is higher than the experimental class pretest's average score. 

 

Table 2. Results of Descriptive Statistics of Pretest and Posttest of Control Class 

 

 
Number of 

Students 
Min Max Mean Std. Deviation 

Pretest Control 21 25 60 37.38 9.568 

Posttest Control 21 60 85 73.33 6.171 

 

According to the data description in the above table, the pretest results for 21 students 

in the control class had an average of 37.38, a standard deviation of 9,568 and a minimum 

value of 25 to a maximum value of 60. In contrast, 21 students' posttest results for the control 

class had an average score of 73.33, a standard deviation of 6.171, and a minimum score of 60 

to a maximum score of 85. This demonstrates that the control class posttest's average score is 

higher than the control class pretest's average score. 

 

Table 3. Experimental Class Data Normality Test Results 
 

Pretest Experiment 0.506 

Posttest Experiment 0.077 

 

 

It can be inferred from the preceding table that the experimental class pretest and 

posttest data have a normal distribution as the experimental class pretest value's Shapiro-Wilk 

value is 0.506 and the experimental class posttest value is 0.077. 
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Table 4. Control Class Data Normality Test Results 
 

Pretest Control 0.062 

Posttest Control 0.163 

 

The control class pretest and posttest data have a normal distribution, as indicated by 

the above table, which also reveals that the control class pretest value's Shapiro-Wilk value is 

0.562 and the control class posttest value is 0.163. 

 

Table 5. Results of Pretest Homogeneity Test for Experimental and Control Classes 
 

Levene Statistic Sig. 

0.020 0.887 

 

Table 5 shows that the significance is 0.199. Since the homogeneity test's significance value is 

more than 0.05, it can be said that the data has the same variance (homegen). 

 

Table 6. Results of Posttest Homogeneity Test for Experimental and Control Classes 
 

Levene Statistic Sig. 

1.393 0.245 

 

The sig value for the posttest of the experimental class and control class is 0.245, as shown 

in the above table, indicating that all of the study's data variants are identical. 

 

Table 7. Independent Sample T-test Results 
 

Experimental Class and Control Class 
Independent Sample T-test 

Sig. (2-tailed) 

Posttest Exsperiment 
< 0.001 

Posttest Control 

 

Based on table 7 above, the results of the independent sample t-test test in the form of 

posttests of experimental and control classes show a significance value (2-tailed) of 0.001 

which is less than 0.05 (sig <0.05) so that Ho is rejected and Ha is accepted. This means that 

there is a significant difference in students' numerical literacy results between the 

experimental class treated with Digital Educational Games and the control class treated with 

Textbooks. 

 

Discussion 
The purpose of this study is to determine whether or not students' numerical literacy is 

significantly impacted by playing digital instructional games. The posttest between the 
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experimental and control groups yielded a significant value (2-tailed) of 0.001, which is less 

than the designated significance limit of 0.05 (sig<0.05), according to the results of the 

Independent Sample t-test. This shows that the alternative hypothesis (Hₐ) is accepted and the 

null hypothesis (H₀) is rejected. In other words, pupils who utilized digital educational games 

and those who used textbooks showed significantly different results in terms of numerical 

literacy. 

This result is consistent with research by Putra et al. (2024) that demonstrates how using 

educational games to teach mathematics can enhance students' comprehension of the subject 

matter. Putra et al., (2024) suggested that educational games can accelerate the learning 

process because of the interactive elements present in the game, which encourage active 

student involvement. For example, in digital educational games, students not only receive 

information passively, but they are also faced with challenges that require them to use their 

numerical knowledge in solving problems. This enhances students' understanding of the 

material more effectively compared to traditional learning methods, such as the use of 

textbooks that only rely on a one-way approach. 

Additionally, digital educational games give pupils the chance to study in a more 

applicable and contextualized manner. Students can immediately use numerical ideas in a 

variety of more entertaining and relevant gaming scenarios in educational games. According 

to the results of his research, games can not only boost student engagement but also offer a 

more meaningful learning experience through practical application (Rahmadhea, 2024). As a 

result, digital educational games give kids the chance to learn numbers in a more relevant and 

engaging setting. 

Educational games also contain motivational elements that are often lacking in textbook-

based learning. For example, in digital educational games, there are reward elements such as 

points, levels and challenges that motivate students to keep trying to achieve learning goals. 

Research conducted by (Juneidi, 2023) supports these findings by showing that competitive 

and reward elements in games can increase students' motivation to learn, as they feel 

rewarded for their efforts and progress. When students feel rewarded for their progress, this 

can strengthen their engagement in the learning process, as opposed to textbooks which often 

do not offer direct rewards for student achievement. 

It is important to note that while digital educational games are proven to be effective in 

improving numerical literacy, the right game design factors are crucial. According to research 

conducted by (Maemunah & Mas’ud, 2024), educational games must be well designed so that 

the elements in the game can optimally support learning objectives. Games that are designed 

without paying attention to good pedagogical aspects may not have a significant impact. 

Therefore, while digital educational games can be very effective, it is important to consider 

the quality and relevance of the games used in learning. 

In educational game-based learning, students also have the freedom to learn at their own 

pace. Research conducted by (Saad, 2021) shows that giving this freedom can have a positive 

effect on student understanding. Students who learn using educational games can revisit 

material they find difficult without feeling rushed, which increases their chances of deepening 

their understanding of mathematical concepts. This not only improves students' learning 

outcomes, but also makes them feel more confident in facing challenges. 

Furthermore, the integration of technology in learning through educational games also 

helps support different learning styles in the classroom. A study conducted by (Tuttle & 

Carter, 2023) revealed that digital educational games are able to cater to a wider range of 

learning needs, from more visual students to those who are more kinesthetic. This technology 

also opens up opportunities to introduce collaborative learning, where students can work 
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together in solving in-game challenges, thus developing their social and teamwork skills in a 

fun context. 

Overall, the results of this study support the findings of previous studies which suggest 

that digital educational games can have a positive impact on learning outcomes, particularly 

in numerical literacy. Educational games offer a more interactive, practical and fun learning 

experience, which can encourage students' motivation to learn more actively. In addition, the 

use of games in learning provides opportunities for students to learn at their own pace, review 

difficult material and improve their understanding of numerical material. 

The small sample size and the fact that this study only examined one kind of digital 

instructional game in relation to numerical literacy are some of its drawbacks. To go deeper 

into the findings, more research could be done using a larger sample size and various kinds 

of educational games. In addition, further research also needs to examine the long-term effects 

of using digital educational games in numerical literacy and examine other factors that may 

have an effect, such as differences in student characteristics. 

It is anticipated that the findings of this study will be used as a guide for the creation of 

technology-based teaching strategies, namely the usage of online learning games, to enhance 

student learning outcomes, particularly in the area of numerical literacy. It also opens up 

opportunities to utilize technology as an effective and fun tool in supporting the achievement 

of educational goals. 

 

CONCLUSION  
The alternative hypothesis (Hₐ) is accepted and the null hypothesis (H₀) is rejected based 

on the Independent Sample t-test findings, which indicate a significance value (2-tailed) of 

0.001, which is less than the designated significance threshold (0.05). This suggests that the 

experimental class, which received instruction through digital educational games, and the 

control group, which used textbooks as learning materials, differed significantly in their 

numerical literacy outcomes. Therefore, it can be said that, in comparison to traditional 

textbook-based learning techniques, the use of digital educational games significantly 

improves students' numerical literacy. Digital educational games not only increase students' 

engagement and motivation, but also accelerate their understanding of the numerical 

concepts taught. This research demonstrates the important potential of technology, 

particularly digital educational games, in improving learning effectiveness, particularly in the 

area of numerical literacy. These results can serve as a basis for further development in the 

integration of learning technology in the classroom. 
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