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The aim of the present study was to enhance the academic performance of students
diagnosed with attention deficit/hyperactivity disorder through the implementation of
cognitive inhibition training. The current investigation is a semi-experimental study
that includes a a pretest-posttest design and a control group. The present research
included all students in Tehran who were diagnosed with attention
deficit/hyperactivity disorder during the academic years of 2023-2024. Through
purposive sampling, 34 students (29 boys and 5 girls) were selected from a
psychological and counseling services center in District 6 of Tehran. The 34
participants were randomly assigned to either the experimental group (17
individuals) or the control group (17 individuals). The control group was subjected to
a waiting condition, while the experimental group underwent cognitive inhibition
training for ten 30-minute sessions. The assessment tools included the Child
Behavior Checklist (CBCL), the Stanford-Binet Intelligence Scale (TSB), and the
Integrated Visual-Auditory Performance Test (IVA-2). SPSS-23 software was
employed to conduct multivariate analysis of covariance. The results indicated that
cognitive inhibition training substantially enhanced the performance of total
attention, response control, and visual sustained attention (P<0.001). However,
Auditory sustained attention did not exhibit any significant effect. Cognitive
inhibition has the potential to alleviate symptoms of attention deficit/hyperactivity, as
indicated by the reported findings. In general, the overall performance of individuals
with inhibition deficits can be enhanced by the development of programs that are
similar in nature. This is achieved by reducing the number of irrelevant stimuli and
increasing the focus on target stimuli.
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Extended Abstract

Aim

Attention-Deficit/Hyperactivity (ADHD) is a neurodevelopmental disorder characterized by persistent patterns
of inattention, hyperactivity, and impulsivity, which significantly impair individuals’ daily functioning and
academic performance (American Psychiatric Association, 2013). The disorder is associated with deficits in
executive functions—particularly sustained attention and response control—leading to difficulties in emotional
regulation and academic achievement (Zelazo et al., 2024; Nigg, 2017). Research indicates that in individuals
with ADHD, neural networks involving the prefrontal cortex and parietal regions play a critical role in managing
attention and cognitive inhibition (Wang et al., 2024; Cortese et al., 2012). Cognitive inhibition, a key
component of executive functioning, is essential for impulse control and attention regulation (Barkley, 1999).
Children with ADHD often struggle to maintain attention, filter out irrelevant stimuli, and control impulsive
responses, resulting in substantial academic and social difficulties (Bolte, 2025).

A variety of interventions, including both pharmacological and non-pharmacological approaches, have been
developed to manage the symptoms of ADHD. Although stimulant medications have demonstrated strong
effectiveness in reducing symptoms, non-pharmacological methods such as behavioral therapy and cognitive
training have also shown significant benefits (Hodgson et al., 2014). Recent studies suggest that interventions
targeting cognitive inhibition—particularly those delivered through educational games—can improve self-
regulation skills and reduce hyperactive and impulsive behaviors in students with ADHD (Nejati & Derakhshan,
2021). These interventions, grounded in scientific principles and designed to promote high levels of engagement,
simultaneously assess attention and response control to clarify the shared dimensions of these processes
(Lawrence et al., 2009).

In line with this body of research, the present study aimed to evaluate the effectiveness of a game-based
intervention in improving attention and response control among students with ADHD.

Methodology

The present study employed a quasi-experimental design with pretest—posttest measurements and a control
group. The study population consisted of all students diagnosed with Attention-Deficit/Hyperactivity Disorder
(ADHD) in Tehran during the 20232024 academic year. A total of 34 students were randomly assigned to two
groups (17 in the experimental group and 17 in the control group) and participated in the intervention program.
To ensure ethical standards and fairness throughout the research process, parents were informed that all students
would benefit from the educational program at different stages. They were also assured that the intervention was
completely safe and posed minimal risks, and that each student had the right to withdraw from the study at any
time. The inclusion criteria were as follows: 1) a formal diagnosis of ADHD by a psychologist or psychiatrist, 2)
an age range of 9 to 12 years, and 3) an average intelligence score (90-109) based on the Stanford—Binet
Intelligence Scale, administered by the researchers prior the study.

The exclusion criteria included: 1) the presence of comorbid psychological disorders such as anxiety,
depression, autism, ef behavioral disorders, as assessed by the Achenbach Child Behavior Checklist, and 2)
absence from two or more intervention sessions. The assessment tools used in the study were the Child Behavior
Checklist (Achenbach & McConaughy, 1992), the Stanford—Binet Intelligence Scale (Wersh & Thomas, 1990),
and the Integrated Visual and Auditory Continuous Performance Test (IVA-2) (Sandford & Turner, 2000). All
instruments were administered before and after the intervention. Data were analyzed using Multivariate Analysis
of Covariance (MANCOVA) in SPSS version 23.

Findings
Data analysis using SPSS 23 indicated that cognitive inhibition training significantly improved overall attention,

response control, and sustained visual attention (p < 0.001). However, no significant effect was found for
sustained auditory attention.
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Table 1. Results of Multivariate Analysis of Covariance (MANCOVA) Comparing the Two Groups
Measure MS df F Sig Effect Size
Total Attention Score 48197 1 5527 0.001 0.66
Total Response Control Score  86.60 1  27.05 0.001 0.49
Sustained Auditory Attention  0.46 1 013 0.72 0.005
Sustained Visual Attention 159.09 1 21.67 0.001 0.44

As shown in Table 1, after controlling for pre-test scores, significant differences were found between the two
groups in total attention, total response control, and sustained visual attention. The F values for these variables
were 55.27, 27.05, and 21.67, respectively, all significant at p < 0.001. These results indicate that the cognitive
inhibition training had a strong, significant effect on the post-test performance of the experimental group
compared to the control group.

The effect sizes (n? = 0.66, 0.49, 0.44) indicate that a substantial proportion of variance in the post-test scores
was explained by the intervention. These values indicate the proportion of variance in the dependent variables
explained by the independent variable (cognitive inhibition training). Specifically, 66% of the improvement in
total attention, 49% of the improvement in response control, and 44% of the improvement in sustained visual
attention can be attributed to the training program. These effect sizes reflect a meaningful and substantial impact
of the intervention. In contrast, no significant difference was observed for sustained auditory attention. The F
value for this variable was 0.13, which was not statistically significant (p > 0.05), indicating that cognitive
inhibition training did not produce a measurable effect on sustained auditory attention.

Conclusion

The present study aimed to investigate the effectiveness of a cognitive inhibition—based intervention on attention
and response control in students with ADHD. The findings indicate that the intervention was effective in
improving overall attention and sustained visual attention, consistent with previous research, including studies by
Westwood et al. (2023) and Meyer et al. (2020). By enhancing cognitive inhibition, the intervention helped
children suppress irrelevant stimuli and maintain focus. Additionally, it contributed to reducing impulsivity by
encouraging participants to pause and think before responding. However, the intervention did not significantly
improve sustained auditory attention. This outcome may be attributed to the program's focus on visual activities
and the limited inclusion of auditory exercises (Rivella et al., 2024). Furthermore, the results suggest that
cognitive inhibition is more strongly associated with visual attention than with auditory attention.

The study has several limitations, including a small sample size, lack of control over parents’ socio-economic
status, and the absence of participant follow-up. Future research is recommended to use larger samples and
longitudinal designs to validate and extend these findings. Overall, a cognitive inhibition—based intervention
program can serve as an effective tool in both school and clinical settings to improve attention and response
control in students with ADHD.

Keywords: Attention Deficit/Hyperactivity Disorder, Cognitive Inhibition, Inhibitory Control, Response
Control, Sustained Attention.
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. Achenbach Child Behavior Checklist (CBCL)

. Integrated Visual and Auditory Continuous Performance Test (IVA-2)
. Anxious/Depressed

. withdrawn/ depressed

. somatic complaints

. social problems

. thought problems

. attention problems
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1. rule-breaking behavior

2. aggressive behavior

3. Achenbach & McConaughy
4. Warnick et al.

5. brain train

6. Sandford & Turner

7. response control

8. attention

9. sustained attention

10. Moreno-Garcia et al.
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. Tehran-Stanford—Binet Intelligence Scale (TSB)
. fluid reasoning

. knowledge

. quantitative reasoning

. visual-spatial processing
. working memory

. verbal intelligence

. non-verbal intelligence

. general intelligence

10. Wersh & Thomas

11. Wang, Tasi, & Yang
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1. Multivariate analysis of covariance (MANCOVA)
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