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Abstract

Background & Objectives: A learning disability is a developmental neurological disorder of biological origin, causing abnormalities at the
cognitive level. Psychomotor development relies on the organization of the body program, body balance, and lateral superiority. Motor skills
play a significant role in children's learning and development of academic and social skills. Transcranial Direct-Current Stimulation (tDCS) of
the brain, a noninvasive technique, is used to treat neurological and psychiatric disorders. The portable tDCS is a wearable brain stimulation
technique that delivers a low electric current to the scalp. tDCS neuromodulation technique produces immediate and lasting changes in brain
function. This study aimed to investigate the effect of tDCS in the primary motor cortex on the speed of hand preference transfer in children with
learning disabilities in overt and covert learning conditions .

Methods: The current research method was quasi-experimental with a pretest-posttest design and a control group. The study population
comprised 220 children with learning disabilities referred to the Yazd Education District clinics, in Yazd City, Iran. The study sample included
60 right-handed children with learning disabilities, aged 9-12 years. The subjects were randomly divided into four groups of 15 students. Thirty
children were randomly placed in two groups of 15: explicit learning intervention and explicit learning control. Similarly, 30 other children were
divided into two groups of 15: implicit learning intervention and implicit learning control. The inclusion criteria were as follows: having an age
range of 9-12 years, diagnosis of learning disorder (based on psychiatric records available in children's counseling and rehabilitation centers),
no disorder associated with learning disorder, right-handedness (based on the Edinburgh Handedness Inventory), having normal intelligence
(according to the Wechsler Intelligence Scale), not taking psychiatric medication, lacking vision and hearing defects and history of seizures, and
consent of their parents to participate in this study. The exclusion criteria were as follows: observation of seizures during stimulation sessions
and regular non-attendance in tDCS sessions. Before the intervention, the subjects were administered the Serial Reaction Time Task software
(Nissen & Bullemer, 1987) and the Edinburgh Handedness Inventory (Oldfield, 1971). The children in the intervention group received 1.5 mA
transcranial electrical brain stimulation treatment for 20 minutes in 10 continuous daily sessions. After the intervention, the children were asked
to perform the Serial Reaction Time Task. To analyze the obtained data, descriptive statistics indices, including mean and standard deviation,
and inferential statistics, including mixed variance analysis, Bonferroni post hoc test, and correlated ¢ test, were performed using SPSS version
18 software. The significance level for all tests was 0.05.

Results: The results for the speed of hand preference transfer of the left hand of children with learning disabilities showed that the main effect
of block and learning type were significant (p<0.001). However, other effects were not significant (p>0.05). The results for the speed of hand
preference transfer of the right hand of children with learning disabilities showed that the main effects of block and brain stimulation and the
interactive effect of block and type of learning were significant (p<0.001). However, other effects were not significant (p>0.05).

Conclusion: According to the results, the effect of tDCS in the primary motor cortex on the speed of between-hand transfer in children with
learning disabilities is effective in overt and covert learning conditions. Therefore, this treatment can be used along with other treatment methods
in children with learning disabilities.

Keywords: Transcranial direct-current stimulation, Primary motor cortex, Hands preference transfer speed, Learning disability.
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