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Objective: The aim of this study was to compare the effectiveness of computer-based cognitive
rehabilitation tasks (Brain Gym) with and without transcranial electrical stimulation on eye
tracking and neuropsychological functions in children with high-functioning autism.
Methodology: This research used a quasi-experimental pretest-posttest-follow-up design with
three groups (two experimental groups and one control group). The statistical population
included children with high-functioning autism at Tarab School in Tehran in 2024. A total of 30
participants were selected through purposive sampling and randomly assigned to two
experimental groups and one control group. Both experimental groups received ten 50-minute
sessions of computer-based cognitive rehabilitation tasks, with one group receiving transcranial
electrical stimulation and the other without. The control group received no intervention. The
instruments included the Autism Spectrum Quotient (Ehlers et al., 1999), the
Neuropsychological Function Assessment (Korkman et al., 1998), and eye trackers for eye
tracking measurement. Data were analyzed using mixed ANOVA with SPSS-v22.

Findings: The results indicated significant differences between the experimental groups in terms
of eye tracking and executive functions/attention components. The group that received cognitive
rehabilitation with transcranial electrical stimulation showed greater improvements compared to
the group without stimulation.

Conclusion: Cognitive rehabilitation with transcranial electrical stimulation can have a positive
impact on eye tracking and executive functions/attention in children with high-functioning
autism, showing greater effectiveness compared to non-stimulation methods.

Keywords: Eye Tracking, Neuropsychological Functions, Computer-Based Cognitive
Rehabilitation Tasks, Transcranial Electrical Stimulation, Autism.
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EXTENDED ABSTRACT
Introduction

Autism spectrum disorder (ASD) is a neurodevelopmental condition characterized by impairments
in social interaction, communication difficulties, and repetitive, stereotypical behaviors (Vuijk, 2024). The
prevalence of ASD has significantly increased over the years, making early diagnosis and intervention
critical (Moghaddam, 2024). Eye-tracking research has emerged as a powerful tool for understanding
cognitive and perceptual processes in individuals with autism. Studies have shown that children with ASD
tend to avoid social images, making fleeting eye contact when compared to typically developing children
(Mahvash et al., 2024). This avoidance behavior provides valuable insights for early diagnosis and
intervention (Reddy & J, 2023).

Cognitive rehabilitation, especially when delivered through computer-based tasks, has shown
promise in addressing cognitive deficits in individuals with ASD. These programs are designed to target
executive functions, attention, and other neuropsychological processes, all of which are essential for
improving social functioning and overall quality of life (Fattahi Andebil et al., 2018). Recent studies suggest
that combining cognitive rehabilitation with non-invasive brain stimulation, such as transcranial direct
current stimulation (tDCS), could further enhance these cognitive improvements (Amiri et al., 2019; Ferrucci
& Priori, 2014). tDCS modulates brain activity, potentially improving attention, memory, and learning
(Brunoni et al., 2012). This study aims to compare the effectiveness of computer-based cognitive
rehabilitation tasks (Brain Gym) with and without transcranial electrical stimulation on eye-tracking and
neuropsychological functions in children with high-functioning autism.

Methodology

This study used a quasi-experimental design with pretest, posttest, and follow-up phases, involving
three groups: two experimental groups and one control group. The statistical population included 30
children with high-functioning autism attending the Tarab School in Tehran. Participants were selected
through purposive sampling and randomly assigned to one of two experimental groups or the control
group. The experimental groups received 10 sessions of 50-minute computer-based cognitive
rehabilitation tasks, with one group receiving additional transcranial electrical stimulation and the other
without. The control group did not receive any intervention. The Autism Spectrum Quotient and the
Neuropsychological Function Assessment were used to assess neuropsychological functions, while eye-
tracking measurements were conducted using specialized eye trackers. Data were analyzed using mixed
ANOVA via SPSS software.

Findings

The results indicated that both experimental groups showed significant improvements in eye-
tracking and neuropsychological functions compared to the control group. However, the group that
received cognitive rehabilitation with transcranial electrical stimulation demonstrated greater
improvements in executive functions and attention. Specifically, in the eye-tracking analysis, this group
showed prolonged fixation on social stimuli (such as facial features) and a notable reduction in gaze
avoidance behaviors. Neuropsychological assessments also revealed that both experimental groups
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exhibited better performance in tasks involving memory, attention, and visual-spatial processing, but the
stimulation group had consistently higher scores across all metrics.

Discussion and Conclusion

The present study aimed to compare the effectiveness of computer-based cognitive rehabilitation
tasks (Brain Gym), with and without transcranial electrical stimulation, on eye-tracking and
neuropsychological functions in children with high-functioning autism. The findings revealed no
significant difference in the effectiveness of these interventions on eye-tracking between the two groups.
However, recent studies have indicated that cognitive rehabilitation, particularly with the addition of
transcranial stimulation, can enhance the processing and social skills of children with autism (Rezayi &
Khanjani, 2018). The goal of the intervention was to determine whether cognitive rehabilitation alone or
combined with electrical stimulation would be more effective in improving eye-tracking, a critical skill
for social interaction in these children.

Cognitive rehabilitation tasks, designed as interactive games, offer diverse and engaging activities
that meet the cognitive and social needs of children with autism, motivating their participation (Fattahi
Andebil et al., 2018; Molavi et al., 2020). Children with autism often struggle with eye-tracking, which
negatively impacts their social interactions (Mahvash et al., 2024; Reddy & J, 2023). Therefore, interventions
aimed at improving this skill are essential for fostering better social interaction. As a complementary
method, transcranial electrical stimulation can enhance cognitive processing and neural functions, making
it a valuable addition to computer-based rehabilitation (Amiri et al., 2019; Mojarad Azar Gharabaghi &
Dehghanizade, 2021).

While both methods showed promise in improving eye-tracking, combining them resulted in more
substantial improvements, suggesting that electrical stimulation can act as a facilitator for cognitive
training (Rezayi & Khanjani, 2018). Nonetheless, individual differences among children should be considered,
as some may benefit more from cognitive rehabilitation alone, while others respond better to a combined
approach. The key to increasing the effectiveness of these interventions lies in personalizing the treatment
to meet the specific needs of each child.

Similarly, no significant difference was observed between the two groups regarding
neuropsychological function improvement. Cognitive rehabilitation programs like Brain Gym are
designed to enhance cognitive and social skills, particularly in children with autism, by addressing deficits
in attention, information processing, and eye-tracking (Rezayi & Khanjani, 2018). Combining this approach
with electrical stimulation may lead to even greater gains, as it enhances neural activity in key brain areas
involved in cognition and social behavior (Brunoni et al., 2012).

This study highlights the importance of individualized approaches in treating children with autism,
given the wide range of differences in their cognitive and social challenges. Tailoring treatments to their
specific needs can optimize outcomes and improve both cognitive and social functioning. Further research
should focus on understanding the underlying mechanisms that influence the effectiveness of these
interventions, considering variables such as age, severity of the disorder, and cognitive characteristics.
Such studies can help refine and improve therapeutic approaches for children with autism.

In conclusion, this research shows that combining computer-based cognitive rehabilitation with
electrical stimulation can vyield positive results for improving eye-tracking and neuropsychological



functions in children with high-functioning autism. The findings suggest that personalized treatment plans
that consider the individual needs of each child can enhance their social and cognitive development. Future
studies should continue exploring the interaction between these interventions to optimize treatment
strategies, ultimately improving the quality of life for children with autism.
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