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The aim of the present study was to apply cognitive inhibition training to
improve the performance of students with attention deficit/hyperactivity
disorder. The present study is a semi-experimental study with a pretest-
posttest design and a control group. The population of the present study
consisted of all students with attention deficit/hyperactivity disorder in
Tehran in 2023-2024. 34 students (29 boys and 5 girls) were selected through
purposive sampling from a psychological and counseling services center in
District 6 of Tehran. The 34 participants were randomly divided into an
experimental group (17 people) and a control group (17 people). The
experimental group received cognitive inhibition training for 10 sessions of
30 minutes, while the control group remained in the waiting condition. The
assessment tools included the Child Behavior Checklist (CBCL), the
Stanford-Binet Intelligence Scale (TSB), and the Integrated Visual-Auditory
Performance Test (IVA-2). Data analysis was performed using multivariate
analysis of covariance using SPSS-23 software. The findings showed that
cognitive inhibition training significantly improved the performance of total
attention, response control, and visual sustained attention (P<0.001), but had
no significant effect on auditory sustained attention. Based on the reported
findings, cognitive  inhibition can help improve attention
deficit/hyperactivity symptoms. In general, designing similar programs can
improve the overall performance of individuals with inhibition deficits
through the mechanism of eliminating irrelevant stimuli and increasing focus
on target stimuli.
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Attention Deficit Hyperactivity Disorder (ADHD) is a neurodevelopmental disorder characterized by
persistent patterns of inattention, hyperactivity, and impulsivity, significantly affecting individuals' daily
and academic performance (American Psychiatric Association, 2013). This disorder is associated with
deficits in executive functions, particularly sustained attention and response control, leading to
challenges in emotional regulation and academic performance (Zelazo et al., 2024; Nigg, 2017).
Studies indicate that in individuals with ADHD, neural networks related to the prefrontal cortex and
parietal regions play a role in managing attention and cognitive inhibition (Wang et al., 2024; Cortese
et al., 2012). Cognitive inhibition serves as a key component of executive function, playing an important
role in controlling impulses and regulating attention (Barkley, 1999). Children with this disorder
struggle with maintaining attention, filtering out irrelevant stimuli, and controlling impulsive responses,
resulting in academic and social challenges (Bolte, 2025).
Various interventions, including pharmacological and non-pharmacological approaches, have been
designed to manage the symptoms of this disorder. While stimulant medications demonstrate high
efficacy in reducing symptoms, non-pharmacological approaches such as behavioral therapy and
cognitive training have also proven effective (Hudgson et al., 2014).
Recent studies have demonstrated that interventions based on cognitive inhibition, particularly through
educational games, can enhance self-regulation abilities and reduce hyperactive/impulsive behaviors in
students with ADHD (Nejati et al., 2021). These interventions, which emphasize scientific principles
and high engagement, simultaneously evaluate attention and response control to elucidate the shared
dimensions of these two processes (Lawrence et al., 2009). In light of this research background, the
present study was conducted to examine the effectiveness of a game-based intervention in improving
attention and response control within this population.

Methodology

The present study is a semi-experimental study with a pretest-posttest design and a control group. The
study population consisted of all students with attention deficit/hyperactivity disorder (ADHD) in
Tehran during the academic year 2023-2024. 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 considerations and fairness in the research process, parents were assured that
all students would benefit from the educational program at both stages. They were also informed that
the intervention was entirely safe and risk-free, and that each student had the right to withdraw from the
program at any time. The inclusion criteria for the study were: (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
to 109) as determined by the Stanford-Binet IQ test, which was administered by the researchers prior to
the study. The exclusion criteria included: (1) the presence of comorbid mental disorders such as anxiety,
depression, autism, or behavioral disorders, as assessed by the Achenbach Child Behavior Checklist,
and (2) failure to attend two or more sessions of the educational program.
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The assessment tools used in the study included the Child Behavior Checklist (Achenbach &
McConaughy, 1992), the Stanford-Binet 1Q test (Wersh, & Thomas, 1990), and the Integrated Visual-
Auditory Function Test (IVA-2) (Sandford & Turner, 2000), all of which were administered before and
after the intervention. Data were analyzed using multivariate analysis of covariance (MANCOVA). The
analysis was performed using SPSS-23 software.

Finding

Data analysis conducted using SPSS-23 software revealed that cognitive inhibition training significantly
enhanced overall attention, response control, and sustained visual attention (p < 0.001). However, no
significant effect was observed on sustained auditory attention.

Table 1. Results of Multivariate Analysis of Covariance (MANCOVA) for Comparison Between Two

Groups
Measure MS df F Sig Effect Size
Total Attention Score 481.97 1 55.27 0.001 0.66
Total Response Control Score 86.60 1 27.05 0.001 0.49
Sustained Auditory Attention 0.46 1 0/13 0.72 0.005
Sustained Visual Attention 159.09 1 21/67  0.001 0.44

According to the results presented in Table 1, after controlling for the pre-test effect, significant
differences were observed between the two groups in the variables of total attention score, total response
control score, and sustained visual attention. The calculated F values for these three variables were
27.55, 5.27, and 67.21, respectively, all of which were significant at p < 0.001. These findings indicate
that the cognitive inhibition training intervention had a significant effect on the post-test scores of the
experimental group compared to the control group.

The effect sizes for these variables were 0.66, 0.49, and 0.44, respectively, indicating medium to high
effect sizes. These values demonstrate the proportion of changes in the dependent variables attributable
to the independent variable (cognitive inhibition training). Specifically, 66% of the changes in the total
attention score, 49% of the changes in the total response control score, and 44% of the changes in
sustained visual attention can be attributed to the cognitive inhibition program. These effect sizes reflect
a moderate to high level of impact, suggesting that the program significantly improved these three
dependent variables.

However, no significant difference was observed in the variable of sustained auditory attention. The
calculated F value for this variable was 0.13, which was not statistically significant (p < 0.05). This
indicates that the cognitive inhibition training did not have a measurable effect on sustained auditory
attention.

Conclusion

The present study was conducted to investigate the effectiveness of an intervention based on cognitive
inhibition on attention and response control in students with ADHD. The findings indicate that this
intervention has been effective in improving total attention and sustained visual attention, which is
consistent with previous studies such as those by Westwood et al. (2023) and Meyer et al. (2020). By
enhancing cognitive inhibition, the intervention enabled children to suppress irrelevant stimuli and
improve their focus. Additionally, it helped reduce impulsivity by encouraging them to pause and think
before responding.

however, the intervention was not effective in improving sustained auditory attention. This can be
explained by the focus of the intervention on visual activities and the lack of auditory exercises (Rivella
et al., 2024). Furthermore, the findings suggest that cognitive inhibition has a stronger association with
visual attention compared to auditory attention.

The limitations of the study include a small sample size, lack of control over the socio-economic status
of parents, and the absence of participant follow-up. It is recommended that future studies be conducted




with larger samples and longitudinal designs. The cognitive inhibition-based intervention program can
serve as an effective tool in school and clinical settings for improving 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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