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Article Info Abstract

Background and Aims: The present study aimed to investigate the
effectiveness of transcranial direct current stimulation (tDCS) on
improving selective attention and processing speed in students with
specific learning disabilities in Zahedan.

Method: This quasi-experimental research utilized a pretest-posttest
design with control and experimental groups. The statistical population
Research Article comprised all students with specific learning disabilities (dyslexia,
dysgraphia, and mathematics learning disorder) in Zahedan who
referred to counseling centers in the 2023-2024 academic year. From
this population, 30 students (18 girls and 12 boys) were selected using
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22 September 2024 students each). The experimental group received 10 sessions of 20-

minute tDCS, while the control group did not receive any intervention.
Keywords: Both groups responded to the Stroop Color-Word Test and the Roth &
Effectiveness of

Oswald (1978) Processing Speed Test before and after the intervention.
Data analysis was conducted using descriptive statistics (mean and

Transcranial  Direct
Current Stimulation,

Selective  Attention, standard deviation) and inferential statistics (multivariate covariance
Processing Speed, analysis) with SPSS26 software.
Students, Specific Findings: The findings indicated a significant difference in the mean

Learning Disorders scores between the experimental and control groups after the

intervention (P<0.001).

Conclusion: The results demonstrated that tDCS is effective in
improving selective attention and processing speed in students with
specific learning disabilities.
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Extended abstract

Introduction

Specific learning disabilities (SLDs) affect the acquisition, organization, retention, understanding, or use of
verbal or non-verbal information, often stemming from neurological issues or environmental factors. In Iran,
over 15% of students have learning difficulties, with dyslexia being the most common, impacting reading,
writing, and math skills. SLDs also involve social and cognitive challenges, including issues with processing
speed and selective attention. Processing speed is crucial for cognitive and academic development, allowing
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more attention to higher-level tasks. Selective attention, essential for tasks like reading, involves focusing
on relevant stimuli and ignoring distractions. Children with SLDs often face difficulties in these areas,
necessitating effective interventions. Transcranial direct current stimulation (tDCS) is a non-invasive
technique that uses electrical currents to stimulate brain function. While promising in various studies, its
effectiveness varies due to individual differences. tDCS can enhance cognitive functions and potentially
improve issues related to SLDs, such as processing speed and selective attention. This study aims to assess
the effectiveness of tDCS in improving selective attention and processing speed in children with SLDs
Methods

This quasi-experimental research utilized a pretest-posttest design with control and experimental groups.
The statistical population comprised all students with specific learning disabilities (dyslexia, dysgraphia,
and mathematics learning disorder) in Zahedan who referred to counseling centers in the 2023-2024
academic year. From this population, 30 students (18 girls and 12 boys) were selected using a
convenience sampling method and matched based on gender, age, and GPA, and then divided into control
and experimental groups (15 students each). The experimental group received 10 sessions of 20-minute
tDCS, while the control group did not receive any intervention. Both groups responded to the Stroop
Color-Word Test and the Roth & Oswald (1978) Processing Speed Test before and after the intervention.
Data analysis was conducted using descriptive statistics (mean and standard deviation) and inferential
statistics (multivariate covariance analysis) with SPSSs.

Results

In this study, 30 students (18 girls and 12 boys) with learning disabilities participated, with an average age
of 15 years. The mean scores of correct responses for selective attention and processing speed improved in
the experimental group from pre-test to post-test. The Shapiro-Wilk test showed that the data distribution
was normal (P > 0.05), and Levene's test indicated equal variances (P > 0.05), allowing the use of covariance
analysis. Results revealed significant differences between the experimental and control groups in correct
congruent responses (12 = 0.65, P < 0.001, F = 39.20), correct incongruent responses (12 = 0.51, P < 0.001,
F =35.60), and processing speed (n> = 0.33, P <0.001, F = 15.43). The effect size (eta squared) indicated a
substantial variance due to the intervention, confirming that transcranial direct current stimulation
significantly improved selective attention and processing speed in students with learning disabilities.
Conclusion

This study investigated the effectiveness of transcranial direct current stimulation (tDCS) in enhancing
selective attention and processing speed in students with specific learning disabilities. It found that tDCS
significantly improves processing speed, aligning with previous studies (Dakwar-Kawar et al., 2022;
Soleimani & Kazemi Monir, 2020). Moreover, tDCS was effective in enhancing selective attention,
consistent with findings from Karimi et al. (2023), Baharanji et al. (2019), and Rooholamini et al. (2018).
The mechanism involves tDCS altering neuronal function, increasing cortical sensitivity, and boosting
dopamine release (Fazel & Rostamoghli, 2023; Clark & Noudoost, 2014). Anodal stimulation of specific
brain regions also enhances cognitive processes like executive functions and decision-making (Moslami &
Chalabianloo, 2023). However, the study faced limitations such as lack of follow-up, potential gender-related
influences, managing children's anxiety during tDCS sessions, and limited generalizability to other
disorders. Future research should integrate cognitive and behavioral tools, conduct follow-up assessments,
account for gender differences, involve parents, and cautiously generalize findings. Overall, tDCS shows
promise as a cost-effective neurobiological intervention to improve cognitive and metacognitive functions
in educational and therapeutic settings.
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