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The present study aimed to investigate the effect of educational games on the working
memory and academic achievement of elementary school students with attention-
deficit/hyperactivity disorder (ADHD). The research method was quasi-experimental
with a pretest-posttest design and a control group. The statistical population included all
sixth-grade elementary students with ADHD in District 5 of Tehran during the academic
year of 2023-2024. From the statistical population (N=80), 30 individuals were selected
purposively and then randomly assigned to two groups: experimental (15 students) and
control (15 students). Data collection tools included the Working Memory Test Battery
for Children (Pickering & Gathercole, 2001) and a 20-item multiple-choice test based
on the sixth-grade mathematics textbook. According to the research approach, the
experimental group received intervention through educational games, while the control
group received no intervention. The results showed a significant difference in the
dependent variable of working memory between the experimental and control groups (F
=10.325, p = 0.001, partial eta squared = 0.432). In other words, educational games had
a significant effect on the working memory of students with ADHD in Tehran.
Additionally, there was a significant difference in the dependent variable of academic
achievement between the two groups (F = 9.302, p = 0.001, partial eta squared = 0.399),
indicating that educational games also positively impacted the academic achievement of
students with ADHD in Tehran. Based on the findings, educational games were
effective in enhancing both working memory and academic achievement among students
with ADHD in District 5 of Tehran. Therefore, it is recommended that education
specialists utilize this intervention to improve working memory and academic
performance in students with attention deficits.
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Introduction

Attention-deficit/hyperactivity disorder (ADHD) is a common neurodevelopmental disorder, typically
diagnosed in childhood before the age of 7 (Tikdari et al., 2024). Its prevalence ranges from 2.2% to 7.2%,
with a global average of 5% (Tan et al., 2025). ADHD significantly impacts the child, family, and society
(Hassanzadeh, 2019). The core symptoms include socially disruptive behaviors like excessive motor
activity, fidgeting, and talkativeness, which interfere with social situations. A key challenge for students
with ADHD is working memory, which is essential for maintaining focus in practical tasks (Afzali et al.,
2019; Kane, 2017). The latest model of working memory proposed by Baddeley and Hitch (2003) includes
four components: the phonological loop, the visuospatial sketchpad, the central executive, and the episodic
buffer. The episodic buffer serves as an intermediary between working memory and long-term memory,
storing multidimensional information. Working memory deficits are linked to negative outcomes such as
learning and language difficulties, hyperactivity, and poor academic progress (Murtani et al., 2020).
Academic progress, which has significant theoretical and practical implications, is a major research focus
(Ahangarani, 2024). Learning disabilities in students with ADHD are a critical issue in education (Atanga,
2019), with academic success being a central goal in educational systems (Seyyedabadi et al., 2025).
ADHD students often struggle with hyperactive behaviors, poor focus, and disorganization, leading to
decreased academic performance. Research suggests that specialized educational support tailored to these
students can improve their performance (Barkley, 2015). Games are a constructive activity for children
and adolescents, recognized as a key factor in learning and academic progress, teaching social roles,
problem-solving, and language skills (Anderson, 2010; Rincon-Flores, 2022). Games such as puzzles,
balance activities, and physical tasks can help treat hyperactivity and attention deficits. For instance,
puzzles improve focus and help address learning difficulties caused by inattention (Madhumathi & Senthil
Selvam, 2021). While considerable progress has been made in treating ADHD, gaps remain in evaluating
the effectiveness of interventions based on educational games. Traditional interventions have often been
insufficient in addressing the specific needs of these students. Therefore, research on innovative
interventions, particularly game-based learning methods, is essential to assess their impact on working
memory and academic progress in ADHD students (Estelai et al., 2024; Salem et al., 2024; Shana et al.,
2024; Nazarieh and Niknam, 2023; Landinez-Martinez, 2022; Wiest et al., 2022). The present study
investigates the impact of attention-enhancing educational games on working memory and academic
progress in students with ADHD.

Result

In this section, appropriate answers to the research hypotheses are derived using inferential statistical
indices. To verify the hypotheses, analysis of covariance (ANCOVA) has been used. The results of the
Kolmogorov-Smirnov test, conducted to assess the normality of the data and as one of the assumptions for
analysis of variance, are presented. The K-S test results indicated that at the significance level of 0.05 (P
< 0.05), the collected data are normally distributed across all variables, and the assumption of normality,
or parametric nature of the data, has been met. Additionally, the results obtained indicate that there has
been no violation of the assumption of homogeneity of variance, and homogeneity of variances is present
for all dependent variables in the current study. The scatter plot between the dependent variables and
covariates showed that there is a parallel and positively sloped relationship between the two groups.
Therefore, the assumption of linearity has not been violated. The ANCOVA results showed statistically
significant differences between the experimental and control groups in several variables related to students
with attention-deficit/hyperactivity disorder (ADHD) in Tehran:

e Count recall: F=6.812, p = 0.030, eta-squared = 0.299.

e Auditory recall: F =10.961, p = 0.001, eta-squared = 0.451.

o Digitrecall: F=7.187, p = 0.010, eta-squared = 0.365.

e Academic progress: F =9.873, p = 0.001, eta-squared = 0.456.
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These results indicate that attention-enhancing educational games significantly impact working
memory components (count recall, auditory recall, and backward digit recall) and academic progress in
students with ADHD in Tehran.

Conclusion

The results of the study showed that appropriate attention-enhancing educational games have an impact
on working memory in students with attention-deficit/hyperactivity disorder (ADHD). It is worth noting
that the findings of the present study in this section align with the results of previous studies (Wiest et al.,
2022; Estelai et al., 2024; Salem et al., 2024; Landinez-Martinez, 2022). One of the main goals of these
games is to capture attention and strengthen focus. In this study, an effort was made to use games that aid
in attention and concentration enhancement. Therefore, the results obtained seem logical, as these games
were specifically designed and produced with the objective of improving attention and focus, and the
findings indicate that these games achieved their intended goals. Educational games suitable for enhancing
attention and concentration, due to their flexibility in providing access to various programs, dynamic
nature, rich content, and ability to meet the needs of students with attention-deficit/hyperactivity disorder
(ADHD), can be effective in count recall. For children with ADHD, anything, such as a sound, can be
considered a distraction, and using memory, focus, information processing, and following instructions
correctly can be challenging for these children. Therefore, educational games that can enhance the working
memory of these children in the auditory domain could prove to be beneficial. Based on the results
obtained, it is recommended that teachers incorporate games into their work with students with attention-

deficit/hyperactivity disorder (ADHD).
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1. Covariance analysis
2, Variance Homogeneity
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1. linear assumption
2 .Homogeneity of the variance-covariance matrix
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