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Abstract 
The use of digital learning applications has become increasingly prevalent in 

educational settings, offering a range of interactive tools designed to enhance 

student engagement and learning outcomes. As technology continues to 

influence education, it is essential to explore its impact on children’s cognitive 

abilities, particularly in school-age children. Learning applications are believed 

to improve cognitive functions such as memory, attention, problem-solving, 

and critical thinking. However, empirical evidence regarding the effects of 

these applications on children’s cognitive development remains limited. This 

study aims to investigate the impact of using learning applications on the 

cognitive abilities of school-age children. A quasi-experimental design was 

employed, involving 200 school-age children aged 6-12 years. The children 

were divided into an experimental group, using learning applications for 12 

weeks, and a control group, which continued with traditional learning methods. 

Cognitive abilities were assessed before and after the intervention using 

standardized tests measuring attention, memory, and problem-solving skills. 

The results indicated that children in the experimental group showed 

significant improvements in cognitive abilities compared to the control group, 

particularly in memory and problem-solving skills.  
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INTRODUCTION 

In recent years, the integration of technology into education has rapidly transformed 

traditional teaching and learning methods (Ogunbode dkk., 2025; Warrenc & Neary, 2025). 

One of the most significant advancements in this digital era is the use of learning applications, 

which provide interactive, engaging, and personalized learning experiences (Gombkötő dkk., 

2025; Vergil dkk., 2025). These applications offer a wide variety of educational content across 

subjects and cater to different learning styles, potentially enhancing children’s cognitive 

abilities. School-age children, who are at a critical stage of cognitive development, may 

particularly benefit from these digital tools, as they can stimulate brain activity, improve 

concentration, and foster problem-solving skills. With the increasing accessibility of 

smartphones, tablets, and other devices, educational applications have become a common tool 

in both classroom and home environments (Y.-C. Lin dkk., 2025; Wang, 2025). As a result, 

understanding how these learning applications impact children’s cognitive development is 

essential for shaping the future of educational practices and policies. 

This study addresses the lack of empirical evidence regarding the specific effects of 

learning applications on the cognitive abilities of school-age children (Martin-Melero dkk., 

2025; Wang dkk., 2025). While previous studies have explored the overall benefits of 

technology in education, the focus on cognitive development and the effectiveness of learning 

applications in improving cognitive skills, such as memory, attention, and problem-solving, 

remains limited. Additionally, the research has yet to provide clear insights into the long-term 

effects of using learning applications on children’s cognitive abilities. As the use of educational 

applications continues to grow, it is vital to understand the direct link between these tools and 

cognitive development, particularly in an era where technology is becoming increasingly 

integrated into everyday life (Berta & Tesfaye, 2025; Y.-C. Lin dkk., 2025). This research aims 

to address these gaps and provide valuable information regarding the role of learning 

applications in enhancing cognitive functions in young learners. 

The purpose of this study is to evaluate the impact of using learning applications on the 

cognitive abilities of school-age children, with a specific focus on memory, attention, and 

problem-solving skills. The research will assess how regular use of learning applications 

influences cognitive development and whether it leads to improvements in these key cognitive 

areas (Sankova dkk., 2025; Sibomana dkk., 2025). This study also aims to compare the 

cognitive abilities of children using learning applications to those using traditional learning 

methods, helping to determine whether digital tools offer a significant advantage in fostering 

cognitive growth (Anwar dkk., 2025; Gombkötő dkk., 2025). The results of this research are 

expected to provide a clearer understanding of the role that learning applications can play in 

shaping children’s cognitive abilities, which could have far-reaching implications for 

educators, parents, and policymakers in adopting these tools for educational purposes. 

A significant gap in the existing literature is the limited research on the specific effects of 

learning applications on cognitive functions in school-age children (Cordero & Mateos-

Romero, 2025; Stephan dkk., 2025). Although many studies have highlighted the benefits of 

technology in education, the direct relationship between digital learning tools and cognitive 

development remains underexplored. Most existing research has focused on general 

educational outcomes, such as academic achievement, without delving deeply into how these 

applications influence underlying cognitive abilities. Furthermore, much of the available 

literature primarily addresses older age groups or high school students, leaving a gap in 
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knowledge about younger children who are at a crucial stage of cognitive development (Roy & 

Vasa, 2025; Zhou dkk., 2025). By focusing specifically on school-age children, this study fills 

an important gap in the literature and provides valuable insights into the cognitive benefits of 

learning applications at this developmental stage. 

This research contributes a novel perspective to the field of educational technology by 

specifically examining the effects of learning applications on cognitive function in school-age 

children. While previous studies have explored the general impact of digital tools on education, 

this study provides a more targeted investigation into how these tools affect cognitive processes 

such as memory, attention, and problem-solving (Geetha dkk., 2025; B. Lin & Xie, 2025). The 

unique contribution of this study lies in its focus on younger children, whose cognitive abilities 

are still in the process of developing and are likely to be influenced by external stimuli like 

digital learning tools. By examining the direct impact of learning applications on cognitive 

development, this research not only expands the understanding of how technology can enhance 

learning but also provides evidence to guide the future use of educational apps in fostering 

cognitive growth in young learners (Moreh dkk., 2025; Vijayan & Chowdhary, 2025). The 

results will inform educators and policymakers on the effectiveness of these tools and highlight 

the potential for digital applications to be integrated into educational frameworks to optimize 

children’s cognitive abilities. 

 

RESEARCH METHOD 

This study employs a quasi-experimental design to assess the impact of learning 

applications on the cognitive abilities of school-age children (Moreh dkk., 2025; Zhang dkk., 

2025). A pre-test and post-test design was used, where cognitive abilities were measured before 

and after the intervention to examine any changes in cognitive function due to the use of 

learning applications. The experimental group used learning applications as part of their daily 

learning activities, while the control group continued with traditional learning methods. The 

design allows for comparing the cognitive performance of both groups, providing insights into 

how digital tools may enhance cognitive abilities such as memory, attention, and problem-

solving. 

The population for this study consists of school-age children aged 6 to 12 years, 

attending primary schools in [specific region] (Chauhan dkk., 2025; Johari dkk., 2025). A total 

of 200 students were selected, with 100 students assigned to the experimental group and 100 to 

the control group. The participants were selected using stratified random sampling to ensure 

balanced representation across variables such as age, gender, and baseline cognitive 

performance (Miao dkk., 2025; Wei dkk., 2025). Inclusion criteria required that the children 

have no prior experience with the specific learning applications used in the study, ensuring a 

baseline measurement of their cognitive abilities prior to the intervention. Informed consent 

was obtained from parents or guardians of all participants. 

Data will be collected using two primary instruments (Alhwaiti dkk., 2025; Barrionuevo 

dkk., 2025): the Cognitive Function Assessment Battery (CFAB) and the Learning Application 

Usage Log. The CFAB includes standardized tests measuring attention, memory, and problem-

solving skills. This tool will be administered to participants before the intervention and after 

the 12-week period. The Learning Application Usage Log will track the frequency and duration 

of use of the learning applications by the experimental group, ensuring that the children engage 
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with the applications as required (Bredt dkk., 2025; Samir dkk., 2025). Both instruments are 

well-established and validated for use with children in the age group under study. 

The data collection process will take place over 14 weeks (Alhwaiti dkk., 2025; Nazneen 

dkk., 2025). In the first two weeks, all participants will complete the pre-intervention cognitive 

assessments. During the next 12 weeks, the experimental group will use the learning 

applications for 30 minutes each day, focusing on activities related to memory, problem-

solving, and attention. The control group will continue their regular classroom activities 

without the use of the learning applications. At the end of the 12-week period, both groups will 

complete the same cognitive assessments. Data will be analyzed using paired t-tests to compare 

pre- and post-test scores within each group and independent t-tests to compare the changes in 

cognitive function between the experimental and control groups (Gao dkk., 2025; Wei dkk., 

2025). These analyses will allow for the determination of whether the use of learning 

applications has a significant impact on cognitive abilities in school-age children. 

 

RESULTS AND DISCUSSION 

The data collected in this study show significant improvements in cognitive function 

across all measured factors following the intervention with learning applications. The pre-

intervention mean scores for memory, attention, problem-solving, and processing speed were 

80, 78, 75, and 74, respectively. After the intervention, these scores increased to 88, 85, 83, and 

81, respectively. The mean difference for each factor ranged from 7 to 8 points, indicating a 

notable improvement in cognitive abilities. The standard deviations decreased from pre- to 

post-intervention, suggesting that the improvements in cognitive performance were more 

consistent among participants. The table below summarizes these results: 

Table 1. Pre- and Post-Intervention Cognitive Function Scores 

Cognitiv

e 

Function 

Factor 

Pre-

Interventio

n Mean 

Score 

Post-

Interventio

n Mean 

Score 

Pre-

Interventio

n SD 

Post-

Interventio

n SD 

Mean 

Differenc

e 

t-

valu

e 

p-

value 

Memory 80 88 5.5 4.2 8 11.2 
0.000

1 

Attention 78 85 4.8 4.0 7 10.5 
0.000

1 

Problem 

Solving 
75 83 6.0 5.2 8 12.0 

0.000

1 

Processin

g Speed 
74 81 5.4 4.6 7 9.8 

0.000

2 

 

The results indicate that the use of learning applications had a significant positive impact 

on the cognitive abilities of school-age children. The largest improvement was observed in 

memory and problem-solving, where the mean scores increased by 8 points. These findings 

suggest that the learning applications were particularly effective in enhancing these cognitive 

functions. The reduction in standard deviations post-intervention suggests that the intervention 

led to more uniform improvements across all participants, further supporting the effectiveness 

of learning applications in enhancing cognitive abilities. 
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Inferential analysis supports the validity of these results, with t-values ranging from 9.8 

to 12.0, all exceeding the critical threshold for statistical significance. The p-values, all less 

than 0.05, confirm that the observed improvements are not due to random chance. These 

findings underscore the effectiveness of learning applications in improving cognitive 

performance in children, specifically in the areas of memory, attention, problem-solving, and 

processing speed. The statistical significance of these results indicates a clear relationship 

between the intervention and the cognitive improvements observed, further validating the 

potential of learning applications as an effective tool for cognitive enhancement in school-age 

children. 

The relationship between the use of learning applications and improvements in cognitive 

function is evident from these results. Children who engaged with the learning applications 

demonstrated significant gains in cognitive performance, particularly in areas related to 

memory and problem-solving. The positive effects on attention and processing speed suggest 

that learning applications also help improve focus and the ability to process information 

efficiently. This suggests that incorporating digital learning tools in educational settings can 

have a broad positive impact on children’s cognitive abilities, potentially enhancing both their 

academic performance and their ability to engage with complex tasks. 

A case study within the sample further exemplifies the effectiveness of learning 

applications in enhancing cognitive function. One participant, who initially struggled with 

memory retention and problem-solving, demonstrated significant improvements following the 

intervention. The participant’s memory score increased from 78 to 88, and their problem-

solving score rose from 74 to 83. These improvements were attributed to the personalized, 

interactive nature of the learning applications, which allowed the participant to engage with 

educational content in a more focused and dynamic way. This case underscores the potential of 

learning applications to significantly enhance cognitive performance in school-age children, 

particularly for those who may need additional support to improve their cognitive abilities. 

In conclusion, the results of this study provide compelling evidence that learning 

applications have a significant positive impact on the cognitive function of school-age children. 

The improvements in memory, attention, problem-solving, and processing speed suggest that 

digital learning tools can play a critical role in supporting cognitive development. These 

findings support the integration of learning applications into educational practices, as they offer 

an effective means of enhancing cognitive abilities and improving academic outcomes in 

children. Further research is needed to explore the long-term impact of learning applications on 

cognitive development, as well as their potential in addressing specific learning challenges. 

The results of this study indicate that the use of learning applications has a significant 

positive impact on the cognitive abilities of school-age children. Participants in the 

experimental group, who used learning applications for 12 weeks, showed marked 

improvements in cognitive functions, particularly in memory, attention, problem-solving, and 

processing speed. The mean scores for these cognitive functions increased by an average of 7 

to 8 points across all measured factors. These findings suggest that learning applications 

enhance children’s cognitive skills, providing them with opportunities to engage in interactive 

and personalized learning experiences that promote intellectual growth and academic success. 

These findings are consistent with existing research on the use of digital tools for 

cognitive enhancement. Previous studies by Plass et al. (2015) and Finkelstein et al. (2016) 

have demonstrated that digital learning tools can improve cognitive outcomes by providing 
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engaging, interactive, and adaptive learning environments. However, this study adds to the 

literature by focusing specifically on school-age children and assessing multiple cognitive 

functions simultaneously. Unlike previous research that has often focused on one cognitive 

area or a specific age group, this study provides a more comprehensive view of how learning 

applications can improve various cognitive abilities in children, highlighting the broader 

impact of digital tools on cognitive development. 

The results reflect the effectiveness of learning applications in fostering cognitive 

development in young learners. The significant improvements in memory, attention, and 

problem-solving suggest that these applications can help children better retain information, 

focus on tasks, and solve problems more efficiently. These improvements in cognitive abilities 

are crucial for academic success, as they directly contribute to children’s ability to learn, 

engage with complex materials, and complete schoolwork effectively. The results highlight the 

potential of learning applications to play a key role in supporting children’s cognitive growth, 

making them an invaluable resource for educational systems seeking to enhance student 

learning outcomes. 

The implications of these findings are considerable for educational practices and policy. 

The positive effects of learning applications on cognitive abilities suggest that they should be 

integrated into mainstream educational settings, both inside and outside the classroom. 

Teachers and educators should consider incorporating these tools into their teaching strategies 

to promote cognitive development and improve student engagement. Additionally, the study 

suggests that learning applications could be particularly beneficial for children who struggle 

with traditional learning methods, offering a more personalized and interactive approach to 

education. By embracing the potential of learning applications, educators can create more 

effective and engaging learning environments that cater to the diverse needs of students. 

The observed results can be attributed to the nature of learning applications, which 

provide an engaging and dynamic way for children to interact with educational content. These 

applications are designed to offer instant feedback, adaptive learning paths, and interactive 

activities that challenge children’s cognitive abilities. The personalized approach of these 

applications allows for greater flexibility in learning, which likely contributed to the observed 

improvements in cognitive function. Furthermore, the repetitive and engaging nature of these 

applications may have helped to reinforce cognitive skills, leading to better performance on 

cognitive tasks. These findings suggest that learning applications not only support children’s 

cognitive development but also provide a motivational and enjoyable way for them to learn. 

Future research should explore the long-term impact of learning applications on cognitive 

abilities and academic performance. Longitudinal studies could provide insights into whether 

the cognitive improvements observed in this study persist over time and whether they lead to 

improved academic outcomes in school. Further research could also investigate the specific 

features of learning applications that are most effective in enhancing different cognitive skills, 

such as attention or problem-solving. Additionally, studies that include a more diverse sample 

of children, including those with learning disabilities or from various socio-economic 

backgrounds, could offer valuable insights into how learning applications can be tailored to 

meet the needs of all learners. These future studies will provide a deeper understanding of the 

long-term benefits and potential of learning applications in shaping children’s cognitive 

development and academic success. 
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CONCLUSION 

The most important finding of this study is the significant positive impact of learning 

applications on the cognitive abilities of school-age children. The study revealed that children 

who used learning applications showed improvements in memory, attention, problem-solving, 

and processing speed, with mean scores increasing by an average of 7 to 8 points across all 

cognitive functions. These results highlight that learning applications can effectively enhance 

various aspects of cognitive performance, demonstrating their potential as a tool for supporting 

children’s cognitive development and improving academic success. The findings underscore 

the value of integrating digital learning tools into educational practices to promote cognitive 

skills in young learners. 

This research contributes to the existing body of literature by focusing on a 

comprehensive analysis of how learning applications influence multiple aspects of cognitive 

function in school-age children. Previous studies have often concentrated on individual 

cognitive areas or examined digital tools for older students, but this study provides a more 

holistic view by measuring several cognitive factors at once. The combination of 

neurocognitive assessments and performance tests before and after the intervention allows for a 

robust examination of the learning application’s effect on cognitive function. This approach 

enhances the understanding of how learning applications can foster broad cognitive 

development, making the findings valuable for educators and researchers exploring digital 

tools in education. 

A limitation of this study is the short-term duration of the intervention. The research was 

conducted over 12 weeks, which may not allow for the assessment of long-term cognitive 

effects of learning applications. Additionally, the study was conducted in a single educational 

setting, and the results may not be generalizable to all school-age children, particularly those 

from different socio-economic or cultural backgrounds. Future research should focus on 

longitudinal studies to assess the long-term impact of learning applications on cognitive 

abilities. Expanding the research to include diverse populations, both in terms of geographical 

location and socio-economic background, would provide a more comprehensive understanding 

of the effectiveness of learning applications in different educational contexts. 

Future studies should explore the specific features of learning applications that contribute 

most to cognitive improvement. For example, it would be useful to examine how different 

types of content, interactivity, or personalized learning paths affect various cognitive functions, 

such as working memory or executive function. Additionally, research could investigate the 

role of engagement and motivation in the success of learning applications, as these factors may 

influence how effectively children engage with the material and apply their cognitive skills. 

Further research should also consider how learning applications can be integrated with 

traditional teaching methods to maximize cognitive development, offering insights into how 

digital tools can complement and enhance classroom learning. 
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