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Methods: In a quasi-experimental study with a pre-test-post-test and 2-month follow-up
design, 30 children aged 8-10 years from Tehran City, Iran (convenience sampling from a
rehabilitation clinic) with ADHD were assessed. Participants were randomly assigned to
the experimental or control groups, matched on disorder severity and 1Q. Assessments
included the Stroop color-word test (response inhibition) and the social skills rating system.
The experimental group completed ten 40-minute sessions, twice weekly. The control group
engaged in standard computer-based games. Data were analyzed using repeated-measures
analysis of variance (ANOVA) and independent t-tests (SPSS software, version 25).

Results: No significant between-group differences emerged at pre-test, post-test, or follow-
up for response inhibition or social skills, nor for 1Q, age, or parental education. Within the
experimental group, cognitive rehabilitation yielded significant improvements in response
inhibition, accounting for about 45% of the post-intervention variance (1>~0.45), with gains
persisting at two months (P<0.05). For social skills and their components (cooperation,
assertiveness, self-control, and responsibility), the intervention explained small variances (1}
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Highlights

* Cognitive rehabilitation exercises significantly improved response inhibition in children with ADHD, with 45% of
variance explained by the intervention.

* These improvements were maintained at two months post-intervention, indicating lasting benefits.
* The study found limited evidence that cognitive exercises directly enhanced social skills in children with ADHD.

* The intervention involved 10 sessions of targeted exercises, compared to control children playing computer puzzle
games.

* Although promising, the results are preliminary due to a small sample size and a short follow-up period, suggesting
the need for further research.

Plain Language Summary

This study explored whether specific cognitive rehabilitation exercises could help children with attention-deficit/
hyperactivity disorder (ADHD) improve their ability to control responses and behave socially better. Thirty children
aged 8-10 living in Tehran, Iran, participated, with some completing targeted cognitive exercises and others playing
simple computer games. The results showed that the children who did the cognitive rehabilitation improved significantly
in stopping inappropriate responses, and these improvements lasted for at least 2 months. However, the exercises did
not seem to improve their social skills significantly. While the findings are encouraging, considering the small number
of participants and short follow-up period, we need more research to confirm these benefits and explore how to help

children with ADHD better manage social challenges.

Introduction

ttention-deficit/hyperactivity disorder

(ADHD) is a common neurodevelop-

mental disorder of childhood, defined by

core symptoms of hyperactivity, impulsiv-

ity, and inattention. Children with ADHD
exhibit difficulties across cognitive and attentional do-
mains, including problem-solving, planning, orientation,
cognitive flexibility, sustained attention, response inhibi-
tion, and working memory. Additional challenges often
emerge as delays in motivation and mood regulation,
which are closely linked to difficulties acquiring social
skills and related learning opportunities [1].

According to the criteria of the DSM-5-TR (the latest
revision of the diagnostic and statistical manual of men-
tal disorders), ADHD can be subtyped into 3 presenta-
tions: Predominantly inattentive type, predominantly
hyperactive-impulsive type, and the combined type,
which features both hyperactive/impulsive and inatten-
tive symptoms [2].

Globally, the prevalence of ADHD ranges from 3%
to 7%, with boys diagnosed roughly 3 to 5 times more

often than girls [3]. In Iran, prevalence among primary
school-aged children is reported at 8.7%, with a male-to-
female ratio of approximately 4:1 [4]. The etiologies of
ADHD are not fully understood and encompass genetic,
environmental, and psychosocial factors. Family studies
indicate a high heritability with no clear gender differ-
ences. Genetic contributions also appear to influence
the persistence of ADHD into adulthood. Environmen-
tal risk factors include parental exposure to substances,
exposure to toxins such as chemicals and heavy metals,
nutritional factors, lifestyle factors, and broader psycho-
social contexts [5].

According to Barkley, the principal deficit in ADHD
lies in response inhibition, a core factor that influences
cognitive functioning in children. Response inhibition is
the capacity to suppress thoughts, behaviors, and emo-
tions, enabling a child to respond to stimuli without un-
due delay. Impairments in response inhibition give rise
to impulsive behaviors that can adversely affect other
cognitive and social domains [6]. Response inhibition
supports rapid, timely responding through 3 intercon-
nected neural processes: 1) Inhibition of the dominant
response; 2) halting the current response and delaying
the decision to respond or continue responding; and 3)
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sustaining the delay period with self-directed control
(interference control). Children with ADHD typically
show difficulties across all 3 inhibitory processes, with
the dominant response inhibition often being the most
affected [7].

Response inhibition deficits in children with ADHD
markedly affect social functioning. These children fre-
quently exhibit impulsive behaviors, such as interrupt-
ing others or speaking out of turn, which can foster
misunderstandings and peer conflicts. They may also
have difficulty recognizing and regulating inadequate
responses in social contexts [8]. Poor management of
socially appropriate responses can result in negative
social feedback, hindering the development and mainte-
nance of peer relationships. Prior research indicates that
children with ADHD show lower inhibitory control and
longer reaction times, reflecting difficulties in regulat-
ing responses in everyday emotional and sensory envi-
ronments. Impulsivity and problems sustaining social
interactions can delay social learning, narrowing oppor-
tunities to acquire essential social skills. This situation
can create a cycle in which social challenges undermine
self-esteem, thereby impairing learning from social ex-
periences and the acquisition of social competencies [9].

Social skills encompass the abilities involved in pro-
cessing information, engaging with peers, and sustain-
ing appropriate social interactions [10]. Children with
ADHD frequently exhibit deficits in communication, so-
cial interaction, social relationship processing, and social
cognition compared with typically developing peers. Be-
cause many children with ADHD may lack awareness of
their social skill deficiencies, they can struggle to main-
tain peer and classroom relationships [11].

Response inhibition profoundly shapes how children
with ADHD engage in social interactions, often creat-
ing obstacles to forming and sustaining friendships
and to enjoying positive social experiences. Enhancing
response inhibition alongside social skills requires a
comprehensive, multifaceted strategy that emphasizes
awareness, practice, and support [12]. Nonpharmaco-
logical approaches, such as neurofeedback [13], social
skills training [14], response inhibition training, parent
training, positive reinforcement, behavioral interven-
tions, structured games, and the use of technology, have
been proposed as integrated, multimodal treatments to
address social and behavioral challenges in children
[15], especially with ADHD.
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Technology-based approaches are a common avenue
for supporting children with ADHD. Several programs
and gaming platforms aim to strengthen cognitive func-
tions by pairing technology with structured games, mak-
ing training in response inhibition and social interaction
engaging [12]. Cognitive rehabilitation is one example:
it uses interactive, computer-based exercises to target
specific cognitive abilities, notably attention and re-
sponse inhibition, through repeated practice and imme-
diate feedback. To maintain engagement, these exercises
are often game-like and incorporate educational content
delivered via music, images, text, video, and animation
on a computer screen. This presentation style enhances
interactivity, accessibility, and measurement accuracy
[16]. Grounded in neuroplasticity, cognitive rehabilita-
tion can be viewed as a corrective and restorative ap-
proach that enables the acquisition of new skills through
frequent practice and supports recall through neural re-
organization [17].

Attentive rehabilitation of attention and memory
(ARAM) is an applied software system developed at the
Center for Cognitive Behavioral Neuroscience, Shahid
Beheshti University, designed as a cognitive intervention
[16]. A growing body of evidence supports ARAM’s ef-
fectiveness in executive functions [18-20], working
memory, and problem-solving [21], as well as inhibitory
control [22]. The cognitive rehabilitation exercises used
within ARAM offer advantages over traditional inter-
ventions in several respects: 1) They employ game-like
materials to capture attention, sustain engagement, and
motivate children; 2) children participate actively over
time, fostering continued involvement; 3) the exercises
provide repeated practice opportunities, with flexible
access that supports skill development; 4) content can
be adjusted and individualized based on each child’s
progress; 5) immediate, appropriate feedback is provid-
ed after each task, addressing the child’s needs during
practice; 6) clinicians can monitor progress and support
ongoing participation; and 7) the program supports on-
going exercise and periodic review, with potential for
longer-term effectiveness. These features collectively
distinguish cognitive rehabilitation via ARAM from
conventional treatment approaches by emphasizing
engagement, personalization, feedback, and sustained
practice to promote skill acquisition and maintenance.

Given the advantages of cognitive rehabilitation over
conventional approaches, technology-enabled interven-
tions could enable tailored ADHD treatments in home- or
school-based settings. This technology enables personal-
ization to each child’s potential and may improve access to
early intervention, thereby potentially expanding individu-
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alized treatments and benefiting community health [23].
Nevertheless, a major challenge remains: there is a lack of
high-quality clinical trials providing robust evidence for the
effectiveness of cognitive rehabilitation approaches. Con-
sequently, more rigorous studies are needed to determine
whether technological advances and early-access interven-
tions can reduce or eliminate ADHD-related problems. A
combined approach that integrates technological interven-
tions with individualized treatment appears feasible and
promising. Accordingly, the present study aims to evaluate
the impact of cognitive rehabilitation exercises on response
inhibition and social skills in children with ADHD.

Materials and Methods

This quasi-experimental study employed a pre-test—
post-test and a 2-month follow-up design with a control
group. From the population of boys aged 8-10 years
diagnosed with ADHD in Tehran City, Iran, 30 children
meeting criteria for ADHD of the combined type, as de-
termined by a psychiatric interview, were recruited from
a rehabilitation center in Tehran. The sample size was set
at 30 participants (15 in the experimental group and 15
in the control group) based on a Type I error rate of 0.05,
a study power of 0.84, and an anticipated attrition rate
of 20%. A sample of 30 participants is relatively modest
and could limit statistical power and the extent to which
the findings apply to other populations. Nevertheless, the
use of a control group with both a pre-test and a post-
test provides a solid framework for assessing the impact
of interventions. A 2-month follow-up also strengthens
the study’s credibility by allowing sufficient exposure to
the interventions and observation of any changes. After
obtaining written informed consent, parents completed
the Connors’ parent rating scale (CPRS). Each child was
then individually assessed for intellectual ability using
Raven’s progressive matrices (RPM). Following 1Q as-
sessment and matching on disorder severity, participants
were randomly assigned to the experimental or control
group. Data collection instruments included the CPRS,
RPM, the stroop color—word test (SCWT), and the social
skills rating scale (SSRS). The sequence of administration
was as follows: CPRS (parent report), RPM (cognitive
ability), SCWT, and SSRS (behavioral and social skills
assessments), with randomization occurring after IQ and
severity matching. The inclusion criteria were as follows:
An intelligence quotient (IQ) of at least 90 on RPM, a
Connors’ score of at least 60, and the absence of sensory
impairments (e.g. vision or hearing loss) and comorbid
disorders. Children were excluded if they were participat-
ing in a similar intervention at the same time or within the
past 6 months.
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CPRS is the most commonly used tool for assessing
ADHD. Developed by Connors in 1997, it comprises
27 items, each rated on a 4-point scale: O=not at all,
I=just a little, 2=quite a lot, 3=very much. Through
factor analysis, 5 domains emerge: Conduct problems,
learning problems, psychosomatic problems, impulsiv-
ity/hyperactivity, and anxiety. The inter-domain correla-
tions range from 0.52 to 0.80, which supports the scale’s
construct validity. The CPRS also demonstrates good
discriminant validity, effectively distinguishing ADHD
from non-ADHD individuals. In the Iranian population,
reliability has been reported as a total-scale Cronbach
o of 0.73 and a test-re-test reliability of 0.58. A t score
above 60 indicates ADHD [24].

RPM is a culture-free, nonverbal measure of general
intelligence that does not rely on language or literacy and
comes in 2 formats to accommodate different age groups
and needs. Form A, the original black-and-white ver-
sion published in England in 1938, contains 60 items in
which a portion of each image is missing; test-takers in-
fer the underlying pattern and choose the correct missing
piece from 6 or 8 options, with scoring the same as Form
B. Form B, the colored version introduced in 1947, tar-
gets children aged 5 to 9 and adults with intellectual dis-
abilities, consisting of 36 colored geometric images that
follow the same response procedure and scoring as Form
A. Raw scores are converted to IQ scores with a mean
of 100 and a standard deviation of 15. Validity evidence
indicates strong general-factor (g) validity, with correla-
tions with established measures such as the Stanford—Bi-
net and Wechsler scales ranging from roughly 0.40 to
0.76, and reliability indices across age groups ranging
from about 0.40 to 0.92 [25]. The RPM demonstrated
acceptable reliability and validity among Iranian school
children in Tehran [26]. In the present study, RPM was
administered individually.

The SCWT is a staple neuropsychological tool, first
developed by Stroop in 1935, that probes selective at-
tention and response inhibition. It is frequently applied
to measures of processing speed, cognitive flexibility,
and working memory. In this study, a software rendi-
tion of the task was used, comprising 3 stages in which
children completed 3 distinct tables as rapidly as pos-
sible. Two tables depict congruent trials: reading color
names printed in black ink and naming colored stimuli.
However, the third table presents an incongruent trial
where participants must name the color of the printed
word rather than the word itself. This arrangement re-
quires performing a less automatic action (color naming)
while inhibiting a more automatic one (word reading), a
phenomenon known as the Stroop effect. The task con-
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tains 24 items across 4 colors in 4 columns of 6. In the
initial two stages, the color words and their ink colors are
congruent. In the final stage, they are incongruent, de-
manding color-based responses while suppressing word-
reading tendencies.

Participants are instructed to name the word’s ink color
within a 12-s window, with scoring based on the number
of correct color identifications. The total score ranges
from 0 to 24, with higher scores indicating weaker in-
hibitory control. Reliability data show test re-test corre-
lations of 0.86, 0.83, and 0.90 for the 3 stages [27]. The
primary performance metrics are speed (mean reaction
time for correct responses) and accuracy (number of cor-
rect responses). For the Persian version, test re-test reli-
ability across the three stages was 0.84, 0.83, and 0.97,
respectively, indicating favorable validity for this adap-
tation [28].

SSRS, created by Gresham and Elliott (1990), mea-
sures social skills and is available in parent, teacher, and
student forms [29]. Each form may be used alone or in
combination; higher scores denote stronger social skills.
This study used the parent form, which contains 39 items
across 4 subscales: cooperation (10 items), assertiveness
(10 items), self-control (10 items), and responsibility (9
items). Scoring uses a 3-point scale (O=never, 1=some-
times, 2=always), yielding a possible total of 0—78. Re-
liability of the scale has been reported to range from
0.87 to 0.93 [30]. The Persian adaptation, validated in
Shiraz City, Iran, with 304 children, showed reliability
ranging from 0.77 to 0.99 in a sample including youths
with intellectual disabilities and from 0.49 to 0.96 for the
student and parent forms among typically developing
children [31].

ARAM is a software-based program adapted from a
neurological and pleasure-based attention rehabilita-
tion intervention. It comprises 10 exercises organized
hierarchically from easy to hard. Each exercise begins
at a level accessible to the child, with rewards based on
performance. As the child progresses, more challenging
tasks are introduced. Exercises are paired with engaging
stimuli to capture attention and bolster intrinsic motiva-
tion to participate.

A therapist is required to supervise and ensure correct,
sequential task completion. If a child fails to achieve at
least 80% accuracy in a single session, the related exer-
cises are repeated in subsequent sessions until the target
performance is reached, after which progress resumes.
The program design draws on the Sohlberg and Ma-
teer attention model and incorporates aspects of work-
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ing memory through a vicarious memory framework.
ARAM features 5 cores, game-like activities: 1) face,
shifting attention from irrelevant to relevant stimuli; 2)
colored house, enhancing sustained and selective atten-
tion, 3) delayed color matching: improving inhibitory
control, 4) marked table: expanding working memory
span; and 5) word matching, exercising inhibitory con-
trol. An example is the face exercise, where children
sort faces into categories based on a rule and 3 features:
emotional expression (sad, angry, and neutral), hair color
(green, white, and blue), and skin color (yellow, white,
and black). Each face possesses one feature from each
category, and the child must place it into the single cat-
egory that matches the rule. In every set, the child must
inhibit 2 features and respond to the feature specified by
the rule. In short, these tasks train the ability to ignore ir-
relevant stimulus features and selectively attend to task-
relevant features. Exercises are ranked from easy to dif-
ficult according to: a) the number of stimuli, b) the speed
of stimulus presentation, ¢) the number of target stimuli,
and d) shifts in game rules and roles (Table 1).

Research procedure

After obtaining Ethics Committee approval and secur-
ing the necessary referrals and permissions to enter the
rehabilitation center, a conveniently accessible clinic in
District 6 of Tehran was selected. Providing the center
administrators with the information required about the
study aim and securing their consent, 30 children were
chosen from those who, based on a psychiatric interview,
had been diagnosed with ADHD (combined type). Par-
ents completed written consent forms and the Conners’
rating scale. The children willing to participate were
individually assessed using the RPM. Based on the eli-
gibility criteria, all 30 children were assigned to one of
two groups—experimental and control—in a balanced,
random manner, with IQ and symptom severity taken
into account. The children in the experimental group par-
ticipated in a cognitive rehabilitation program across 10
individual sessions (three times per week; each session
60 minutes). To provide an active control, the compari-
son group used a computer-based brain-training program
that matched the experimental condition in total time,
engagement, and cognitive effort, but did not target the
same core constructs as the rehabilitation intervention
exercises. The control program comprises an adaptive
suite of tasks that challenge sustained attention, work-
ing memory, cognitive flexibility, and problem-solving.
Tasks are delivered in short blocks with immediate feed-
back and adapt in difficulty based on performance to
maintain an optimal level of challenge. Sessions were
40 minutes long, twice weekly (80 minutes per week),

Haidarian M & Pourmohamadreza-Tajrishi M. Enhancing Inhibition and Social Skills in ADHD Through Cognitive Training. IRJ. 2026; 24(1):51-64.
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Table 1. Content of ARAM cognitive rehabilitation exercises

Exercise Objective Content
Participants can modulate falling speed via the key-
Strengthen sustained attention and selective atten-  board. The program includes variations in hair and skin
Face tion by inhibiting responses to emotional cues that color, as well as emotional expressions. Emotions can

descend from top to bottom.

Colored house

Delayed color

matching control

Marked table inhibition control

Word matching

Strengthen sustained, selective, and divided attention,
as well as attention-switching.

Enhance updating of working memory and inhibition

Strengthen visual-auditory working memory and

Improve phonemic memory and inhibition control.

be stacked or layered according to the practice rule.
Falling speed and rules are adjustable.

A target house is presented with a roof, walls, and win-
dows colored distinctly. Multiple houses appear at the
bottom; participants click the house that matches the
target more quickly. Difficulty increases with distrac-
tors and house variety; attention demands escalate
over time.

Show a sequence of colored cubes; participants
choose two colors of the last cubes from four options.

New images appear alongside repeated images; par-
ticipants recognize them by clicking.

Show a row of words; determine how similar the
last letter of one word is to the first letter of the next
word.

aligning with the same overall exposure as the ARAM
program. The program includes motivational cues, prog-
ress indicators, and rewards to mimic typical cognitive-
training engagement. This design helps control for non-
specific factors, such as expectancy and practice effects,
allowing us to isolate ARAM-specific mechanisms. Al-
though both groups engage in cognitively demanding ac-
tivities, only ARAM targets the intended core constructs,
such as attention allocation strategies and meta-cogni-
tive tactics, facilitating a clearer assessment of ARAM-
related gains beyond general cognitive stimulation. The
study followed a single-blind design: Neither the chil-
dren nor their parents knew whether a child had been
assigned to the experimental or the control condition.
To safeguard objectivity, blinded evaluators conducted
outcome assessment, and the data analyst remained un-
aware of participants’ group allocation (experimental vs
control). Data from the pre-test, post-test, and follow-up
were analyzed using repeated-measures ANOVA and in-
dependent-samples t-tests in SPSS software, version 25.

Results

Across both the experimental and control groups, the
most common maternal education level was 16 years
(57%), with the smallest shares at 6 years of schooling
(6% in one group and 3% in the other). The indepen-
dent-samples t-test found no significant difference in
education level between groups (P=0.396). Regarding
mothers’ employment, the experimental group most of-
ten reported being employees or homemakers (33.3%),
while the control group most commonly listed em-
ployee (46.7%), with no significant difference between
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groups on employment status (P=0.235). For the time
since marriage, the majority in both groups had been
married more than 10 years (about 72-73% in the ex-
perimental group and 53%—-54% in the control group),
with no significant between-group difference (P=0.271).
Regarding maternal economic status, the experimental
group most frequently fell into the middle class (40%).
In contrast, the control group most frequently fell into
the upper class (46.7%), again without a significant dif-
ference (P=0.263). Children’s age distributions showed
the experimental group had the largest shares in the
89 and 9-10-year ranges (each about 46.7%), while
the control group most commonly fell in the 89 year
range (53.3%), with no significant age difference be-
tween groups (P=0.766). The chi-square test indicated
no significant differences between groups for age cat-
egory (¥*=33.3, P=0.504), and the Mann—Whitney U test
showed no significant difference in IQ between groups
(U=105, P=0.754). Conners’ rating scale scores did not
differ significantly between groups on any of the factors
(t=0.48; P=0.25). The Mean+SD age for the experimen-
tal and control groups were 8.47+1.5 and 8.2+1.14, re-
spectively. Descriptive statistics for the variables of re-
sponse inhibition and social skills across 3 time points
(pre-test, post-test, and follow-up) for both the experi-
mental and control groups are presented in Table 2.

Table 2 reports descriptive statistics for two core con-
structs, including response inhibition and social skills
(and their components: Cooperation, assertiveness,
self-control, and responsibility), which were organized
by time point (pre-test, post-test, follow-up) and group
(experimental and control). Higher scores reflect greater
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Table 2. Descriptive statistics for response inhibition and social skills (and its components) in the experimental and control

groups across pre-test, post-test, and follow-up

MeantSD
Variables Group
Pre-test Post-test Follow-up
Experimental 101.61+16.13 80.22+20.45 82.66+19.67

Response inhibition

Control 103.06+18.87 102.11+18.64 101.13+17.44
Experimental 107.47+10.76 98.91+9.63 100.25+10.79
Social skills
Control 104.33+11.35 102.38+£12.8 104.08+11.57
Experimental 108.25+9.25 97.47+8.36 101.87+10.36
Cooperation
Control 103.12+7.22 101.27+7.66 103.47+£11.73
Experimental 106.14+10.69 99.3619.12 102.36+11.69
Assertiveness
Control 103.66+9.45 100.74+10.11 103.19+£10.52
Experimental 108.88+11.47 105.3618.25 101.33+10.41
Self-control
Control 105.69+11.39 107.22410.67 101.25+10.37
Experimental 107.44+10.52 99.32+8.87 102.54+10.25
Responsibility
Control 103.5249.69 101.58+10.36 103.78+£10.11

social skills, while lower scores for response inhibition
indicate better functioning. Across time points, the ex-
perimental group shows pronounced changes from pre-
test to post-test, especially in response inhibition and
several social-skills components, followed by partial
reversion at follow-up. The control group, in contrast,
exhibits more modest and stable patterns. This pattern—
greater short-term changes with partial retention at fol-
low-up—repeats across the global social skills measure
and its components. In summary, the descriptive data
suggest a more notable immediate improvement in the
experimental group after the intervention, with partial
maintenance at follow-up, relative to the control group;
however, interpretations of significance and direction
should rely on the planned inferential analyses and the
scoring of each subscale.

To test the hypothesis that cognitive rehabilitation exer-
cises improve both response inhibition and social skills
in children with ADHD, a repeated-measures analysis
of variance (ANOVA) was employed. Assessments of
the ANOVA assumptions for repeated measures indi-
cated that the normality assumption for the dependent
variables across all three time points was met. Data
inspection revealed no outliers. To examine skewness
and kurtosis, the Shapiro-Wilk test was used. Since the
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absolute values of skewness and kurtosis for both re-
sponse inhibition and social skills across the three time
points in the experimental group were less than 2, the
data were considered approximately normal (P>0.05).
The multivariate normality assumption (Mauchly’s
test) was 0.967, which, being greater than the critical
value, indicated that sphericity was satisfied. Therefore,
Greenhouse-Geisser correction was not necessary (epsi-
lon=0.413/0.574, depending on the test). Given that all
assumptions were met, repeated-measures ANOVA was
used to compare response inhibition and social skills
(and their components) between the experimental and
control groups across the pre-test, post-test, and follow-
up (Table 3).

Based on the results summarized in Table 3, the mean
difference in response inhibition between the experi-
mental and control groups is statistically significant
across pre-test, post-test, and follow-up, suggesting a
noteworthy association with participation in cognitive
rehabilitation. However, the magnitude of this asso-
ciation - as indicated by eta squared (n?) — suggests a
substantial portion of the observed variance within the
experimental group is related to the intervention. In con-
trast, the comparative effect size across groups remains
more modest when using the same metric. Regarding

Haidarian M & Pourmohamadreza-Tajrishi M. Enhancing Inhibition and Social Skills in ADHD Through Cognitive Training. IRJ. 2026; 24(1):51-64.
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Table 3. Results of repeated-measures ANOVA for comparing the response inhibition, and social skills (and its components)

between experimental and control groups across time-points

Source of

Power of the

Variabl f M F 2
ariables Change SS d S n Test
Time 1154.32 1.15 1543.36 13.4 0.445 0.946
Response
inhibiti .
nnibition Group 1129.734 115 1543.41 13.56 0.457 0.958
Time 18.741 1.467 12.772 0.287 0.012 0.087
Social skills
Group 17.888 1.467 12.191 0.274 0.012 0.085
Time 17.585 1.255 11.363 0.247 0.011 0.084
Cooperation
Group 17.022 1.255 11.178 0.233 0.011 0.085
Time 17.225 1.254 12.259 0.257 0.013 0.074
Assertiveness
Group 17.325 1.258 12.658 0.232 0.013 0.073
Time 17.365 1.145 11.369 0.266 0.012 0.079
Self-control
Group 17.069 1.145 11.365 0.274 0.012 0.078
Time 18.378 1.473 12.236 0.287 0.012 0.075
Responsibility
Group 17.989 14.458 12.121 0.295 0.012 0.077

"P<0.001.

social skills and their components (as shown in Table 3),
there are no statistically significant between-group dif-
ferences at any time point (P>0.05). n? estimates indicate
only a very small portion of variance in social skills at-
tributable to group membership, and this modest effect
does not reach significance when contrasted with the
control groups’ changes. In short, the cognitive rehabili-
tation program appears to have a meaningful impact on
response inhibition. Still, the evidence does not support
a between-group difference in social skills within the
study period. To assess the group effect over time, an
independent-samples t-test was used at each time point
(Table 4).

Based on Table 4, there is no evidence of a statistically
significant between-group difference (experimental vs
control) for response inhibition or for social skills and
their components at any time point (pre-test, post-test,
or follow-up). Across all measures, the P exceed 0.05,
and the 95% confidence intervals for the mean differ-
ences consistently include zero, indicating substantial
uncertainty about any true group effect. Although some
time points show apparent mean gaps between groups,
these differences are not statistically reliable within this
sample. In short, the cognitive rehabilitation program did
not demonstrate a detectable between-group advantage
in either response inhibition or social skills, including at
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the 2-month follow-up. This finding emphasizes uncer-
tainty, avoids overclaiming group effects, and clarifies
that follow-up changes did not reflect a durable between-
group advantage.

Discussion

The present study aimed to determine the effect of cog-
nitive rehabilitation exercises on improving response in-
hibition and social skills in 8- to 10-year-old boys with
combined-type ADHD. The initial findings indicate that
cognitive rehabilitation exercises enhanced response in-
hibition in the experimental group, consistent with prior
research [32, 33]. One interpretation is that advances
in technology have broadened the range of therapeutic
approaches for ADHD, and computer-based cognitive
rehabilitation not only provides a safe, engaging envi-
ronment for children but also increases their motivation
to perform the exercises, with fewer negative outcomes.
Because such interventions can individualize treatment
and focus on each child’s unique abilities and interests,
delivering positive feedback and reinforcement in each
session can help the child attend to relevant cues, fol-
low game rules, and resist distractions. All of this can be
achieved through positive reinforcement and feedback
during cognitive rehabilitation tasks [23].



http://irj.uswr.ac.ir/

Iranian [Ziehabilitation Bournal

March 2025, Volume 24, Number 1

Table 4. Results of an independent t-test comparing response inhibition, social skills (and its components) across time points

in the experimental and control groups

Variables Time Statistics df bl %
ence Lower Bound  Higher Bound

Pre-test 1.62 27 6.25 -12.25 24.14
Response inhibition Post-test 4.11 22 -12.25 -33.24 10.27
Follow-up 331 22 9.62 -33.36 12.65
Pre-test 2.01 30 7.21 11.75 12.68
Social skills Post-test 2.05 27 6.21 13.26 22.36
Follow-up 1.09 28 7.33 13.47 22.09
Pre-test 2.32 26 8.25 12.26 36.21
Cooperation Post-test 2.01 24 7.95 13.25 34.27
Follow-up 2.04 25 7.89 13.36 35.95
Pre-test 3.25 28 9.65 10.32 45.25
Assertiveness Post-test 3.36 27 9.22 11.05 46.29
Follow-up 3.27 28 9.35 11.34 47.38
Pre-test 2.37 29 9.35 12.37 39.54
Self-control Post-test 2.95 27 8.12 12.44 41.29
Follow-up 1.79 27 8.77 13.69 40.22
Pre-test 3.78 30 8.57 13.26 46.69
Responsibility Post-test 3.22 30 8.12 13.68 47.21
Follow-up 3.14 30 8.23 13.37 47.01

Note: None of the statistical tests reached significance at the 0.05 level.

Drawing on evidence from a prior study [32], it appears
that when children with ADHD are exposed to emotion-
ally charged stimuli during a task, their response inhibi-
tion may decline because they struggle to identify the
emotions present in the stimuli. In the current study, the
exercises were emotionally neutral, suggesting that chil-
dren perform better and make fewer errors when pro-
cessing tasks that do not involve emotional expressions,
allowing them to shift their responses between stimuli
more effectively and to resist interference. Consequently,
response inhibition may improve. Moreover, cognitive
rehabilitation exercises teach children to wait and delay
a response until the appropriate moment by practicing
patience and perseverance, delivering the target stimulus
precisely, and ignoring or withholding responses to ir-
relevant stimuli until the appropriate time [23].
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The second finding of the study showed that cognitive
rehabilitation exercises did not improve social skills in
children with combined-type ADHD. This result aligns
with some prior findings [14, 34, 35] and contrasts with
others [36]. One plausible explanation, supported by a
prior review [34], is that the effectiveness of social-skills
training interventions varies with program length and the
number of sessions. The review examined 25 random-
ized clinical trials involving 2690 children aged 5-13
years, with intervention durations ranging from five
weeks to 24 months. Most trials were conducted in out-
patient clinics across the United States, Asia, and Europe.
The absence of parental involvement likely constrained
the transfer of social skills to the real world. The interven-
tion did not include structured parent training, which may
limit reinforcement of social skills outside the clinic and
reduce opportunities for at-home practice. Notably, so-
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cial-skills outcomes were more consistently reported by
parents than by teachers, suggesting potential informant
bias and highlighting the importance of multi-informant
assessment. Many trials emphasize parent training com-
ponents to ensure comprehension of the intervention and
to enable parents to supervise and support at-home ap-
plication of learned skills [35]. Therefore, it is plausible
that the lack of combined social-skills improvement in
the present study stems from the failure to implement an
integrated program that jointly targets social skills and
cognitive rehabilitation. The absence of structured pa-
rental training within the cognitive rehabilitation proto-
col may have further contributed to the minimal changes
observed in children’s social skills in the experimental
group. Future work should include formal parent-focused
modules alongside child-focused cognitive rehabilitation
and social skills training to enhance ecological validity
and foster durable improvements in social functioning.

On the other hand, when interpreting the findings of the
present study in light of conflicting prior results [36], it
is worth noting that one study [19] reported a positive
correlation between engaging in physical exercise and
improvements in cognitive symptoms and social skills
among children with ADHD. However, the divergence
between the current study and another study [36], which
reported changes in social behavior in children with
ADHD after participating in a social skills interven-
tion, suggests that the present study did not observe a
meaningful change in the social skills profile of the ex-
perimental group relative to the control group following
cognitive rehabilitation exercises. Indeed, some research
indicates that deficits in cognitive processes (e.g. work-
ing memory) may negatively affect social understanding
and reduce a child’s ability to engage in and sustain social
interactions. The absence of observed social-skills im-
provements may reflect a tension between overt self-reg-
ulatory deficits and a child’s motivation or willingness to
engage in cognitive rehabilitation exercises. In addition,
parental reports of children’s social skills can be biased,
and detectable gains in social functioning may require a
longer or broader intervention window than the present
protocol provides. Taken together, the cognitive rehabili-
tation training implemented in this study did not directly
or indirectly elevate social skills in children with ADHD.
A realistic appraisal of social functioning may therefore
benefit from a more ecologically valid simulation of so-
cial interactions—elements that were not captured by the
cognitive rehabilitation exercises used here. These find-
ings suggest that explicit social-skills training, integrated
with cognitive rehabilitation and practice in real-world
settings, may be necessary to translate improvements in
self-regulation into tangible gains in social functioning.
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Improving response inhibition has wide practical im-
plications because it may help children with ADHD re-
call details from past interactions, engage in discussions
about current topics, and respond appropriately to social
cues—a skill central to forming and maintaining social
relationships at school. The results show no meaningful
improvements in social skill components (including co-
operation, self-control, assertiveness, and responsibility)
among children with ADHD. This finding underscores
the importance of incorporating parent perspectives
when evaluating the real-world impact of cognitive re-
habilitation interventions, as adult perceptions of chil-
dren’s social abilities can influence how outcomes are
interpreted.

Overall, the study suggests there are potential strate-
gies for enhancing social skills in children with ADHD
that were not captured by the cognitive rehabilitation
protocol employed here. Notably, several key social
competencies appear to have been under-targeted: active
listening, attention to nonverbal cues (e.g. facial expres-
sions and posture), understanding and respecting social
boundaries and norms, and emotion regulation skills.
While direct assessment of social situations poses chal-
lenges for children with ADHD, a deeper understanding
of the link between ADHD and social cognition could
inform the development of novel interventions. Such ap-
proaches might incorporate patience-building and self-
awareness training to foster more meaningful and endur-
ing social connections.

The major limitations of the present study include its
cross-sectional design, non-random sampling, small
sample size, reliance on parent-reported measures, ab-
sence of a combined parent-training and cognitive-re-
habilitation program, and a relatively brief intervention
duration. Specifically, the study enrolled 30 children (15
per group), which constrains statistical power and the
generalizability of findings to broader ADHD popula-
tions. Social skills were assessed primarily through par-
ent-report scales, which may be susceptible to informant
bias and may not fully reflect real-world functioning, as
parental perspectives can be influenced by expectations
or daily stress. The study also relied on a single cogni-
tive control task (the Stroop test) and a parent-rated so-
cial skills scale, which may not capture the multifaceted
nature of response inhibition and social functioning in
everyday contexts. This outcome underscores the need
for multi-informant assessments (e.g. teacher and peer
reports, direct behavioral observations) to obtain a more
comprehensive picture of social skills development. The
intervention consisted of 10 sessions with a 2-month
follow-up. At the same time, it provides an initial as-
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sessment of effects, which may be insufficient to yield
lasting, transferable changes, particularly in social skills.
Although a control group with pre-test and post-test
strengthens the design, the short duration may have lim-
ited the opportunity to observe sustained improvements.

To address these limitations, future work should pursue
larger, randomly sampled cohorts to improve representa-
tiveness and statistical power. Longitudinal designs and
randomized controlled trials would strengthen causal
inferences. Extending both cognitive rehabilitation and
social-skills training duration and implementing inte-
grated, family-inclusive programs in which both parents
and children receive targeted social-skills instruction
could enhance ecological validity and real-world appli-
cability. By addressing larger samples, randomization,
longer interventions, and family-focused components,
future research can more effectively assess and promote
social functioning in children with ADHD. Additionally,
future studies should incorporate a broader battery of
outcome measures, including multiple cognitive-control
tasks (e.g. interference control, working memory updat-
ing, and varied contexts of response inhibition) and ob-
jective/behavioral indicators of social skills (e.g. teacher
ratings, peer sociometric measures, and structured be-
havioral observations in naturalistic settings), to provide
a more nuanced and ecologically valid assessment of
change.

Conclusion

Based on the present results, cognitive rehabilitation
exercises improve response inhibition in children with
ADHD, suggesting potential for clinically significant
gains in response control and behavioral regulation. This
finding has clear educational relevance, as it underscores
the value of training parents and teachers in behavioral
and social skills, whose active involvement is central to
the effectiveness and durability of treatment outcomes.
Engaged adults help children practice and generalize
learned skills, potentially enhancing social skills devel-
opment and quality of life for children with ADHD.

As with many early-stage studies, the generalizabil-
ity of these results is constrained by sample size, de-
mographic diversity, and design features (for example,
cross-sectional elements or limited follow-up). These
factors warrant cautious interpretation of the magnitude
and durability of effects. If outcomes rely heavily on par-
ent or teacher reports, there is a risk of informant bias.
Objective or multi-informant measures (e.g. teacher
and peer ratings, direct observation) would strengthen
confidence in real-world applicability. While improve-
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ments in response inhibition are promising, translating
these gains into broad social functioning and classroom
behavior remains to be demonstrated across varied con-
texts and over time. The current approach may benefit
from greater integration with broader behavioral and so-
cial skills curricula, including mechanisms for sustained
practice and reinforcement beyond the intervention pe-
riod.

Future work should incorporate integrated, multi-infor-
mant evaluations, including parent-, teacher-, and peer-
reported outcomes, alongside objective behavioral obser-
vations, to capture a comprehensive picture of change. It
will be important to evaluate long-term outcomes across
multiple environments (home, school, community) and
to examine differential effects by ADHD presentation,
age, and comorbidities. Exploring multi-modal delivery
models—computer-based, in-person coaching, and hy-
brid formats—could optimize engagement, scalability,
and accessibility. Finally, developing structured modules
that target behavioral self-regulation, classroom behav-
ior, and social interaction skills, with systematic feed-
back loops, would promote transfer of skills to daily life.
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