[ Downloaded from shefayekhatam.ir on 2026-02-01 ]

[ DOI: 10.61186/shefa.12.4.43 ]

= LS -
VY 50l oyl o)l eailes 0,98 g“—""—é—'hs_}J=; s—" E———71

Comparing the Effectiveness of Cognitive Rehabilitation Program with Transcranial Electrical
Stimulation on Brain Waves of Children with Math Learning Disorder

Nazila Broumand Esfangarh!, Saeed Rezaei'", Ali Jahan?, Mohammad Reza Ghasemian Moghadam?®

'Department of Psychology and Education of Exceptional Children, Faculty of Psychology and Educational Sciences, Allameh Tabatabai University, Tehran, Iran
2Department of Speech Therapy, Faculty of Rehabilitation, Tabriz University of Medical Sciences, Tabriz, Iran
3Movement Behavior Department, Faculty of Physical Education and Sports Sciences, Allameh Tabatabai University, Tehran, Iran

Article Info:

Received: 14 Aug 2024 Revised: 5 Nov 2024

Accepted: 1 Dec 2024

ABSTRACT

Introduction: As a specific learning disorder, mathematical learning disorder is an obsta-
cle to learning mathematics and is associated with problems in remembering numerical
facts, accurate and fluent calculation, and mathematical reasoning. The present study was |
conducted to compare the effectiveness of cognitive rehabilitation programs and transcra-
nial electrical stimulation intervention on the brain waves of children with math learning :
disorders. Materials and Methods: Thirty students, aged 6 to 10, from Tabriz with learning i
disabilities, were randomly selected based on inclusion/exclusion criteria using clinical in- :
terviews, academic record observations, and the Wechsler IQ test. The study employed a |
semi-experimental, multi-group pre-test/post-test design. To collect data, Wechsler’s chil-
dren’s intelligence scale was used to evaluate normal intelligence as a control variable, and i
working memory and processing speed scales were used to diagnose learning disorders. After |
randomly assigning them to the groups, before the intervention, brain waves were recorded i

with electroencephalography, which were considered as pre-test scores. Then, each of the

experimental groups participated separately in the digital cognitive rehabilitation program ‘:

sessions and transcranial direct current stimulation, while the control group did not receive
any intervention during this period. After completing the interventions, brain waves were
recorded again in all 3 groups and the obtained scores were considered as post-test. Finally,
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the pre-test and post-test were analyzed. Results: The results indicated that both the cog-
nitive rehabilitation program and transcranial direct current stimulation (tDCS) effectively !
reduced the absolute power of the frontal theta wave and increased the absolute power of the
occipital alpha wave in children with math learning disorders. However, transcranial direct
current stimulation showed a greater effectiveness compared to the cognitive rehabilitation
program. Conclusion: Transcranial direct current stimulation is an effective treatment for

math learning disorders and may be considered a preferred option by specialists in this field.
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! Learning disability

? Dyscalculia

3 Long-term potentiation

4 Transcranial direct current stimulation
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