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Extended Abstract 
 

1. Introduction  
 

ental retardation is one of the 

perceptual-motor abnormalities that 

occur during development, typically 

before the age of 18 (Baghande, 

Hmoanian & Arab Ameri, 2014). 

These conditions encompass a range of 

developmental, mental, and cognitive disabilities that can 

also impact behavior (Kiankuri et al., 2020). Among the 

cognitive skills associated with higher brain functions are 

executive functions and working memory (Vahid et al., 

2021). The term "executive functions" refers to a set of 

higher-order cognitive abilities, which includes skills 

such as planning, inhibition, cognitive flexibility, and 

working memory (Ghamari Givi et al., 2012). Among 

these, working memory is recognized as a key 

component. In recent decades, there has been a growing 

interest in non-invasive brain stimulation techniques.     
 

Specifically, transcranial direct current stimulation 

(tDCS), which involves delivering a weakly polarized 

direct electric current to the cortex through both anodal 

and cathodal electrodes, has shown promising results 

(Adair et al., 2020). Although research in this area has 

been limited, studies on both typically developing and 

disordered children have provided encouraging findings. 

For instance, research by Costanzo et al. (2019) indicated 

that long-term improvements in reading skills were 

observed in children and adolescents with dyslexia when 

tDCS was combined with reading training, suggesting 

that electrical stimulation can enhance learning outcomes 

in dyslexic children. Despite a wide variety of studies 

focused on improving working memory through both 

modern technologies like brain stimulation and 

traditional cognitive rehabilitation methods, there is a 

lack of research specifically investigating tDCS on the 

working memory of children with intellectual 

disabilities.  Given  the  importance  of  enhancing 
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A B S T R A C T 
 

Objective: The aim of this study was to investigate the effectiveness of transcranial direct electrical stimulation 

of the brain (TDCS) on the components of working memory in children with mental retardation. 
 

Methods: The research method was applied in terms of objective and semi-experimental in terms of data 

collection with a pre-test-post-test design with a control group. The statistical population included all 

mentally retarded children aged 5 to 12 years old in the "Nilofrane" rehabilitation center for the mentally 

disabled in Zahedan city in the year 2022-2023, and there were 70 of them, 30 of them using the sampling 

method. Targeted selection and random replacement were placed in the experimental and control groups 

(15 people in the experimental group / 15 people in the control group). The experimental group received 

transcranial direct electrical stimulation (TDCS) program, while the control group did not receive training. 

The research tool was the set of children's working memory test by Susan Pickering and Susan Goderkol 

(2001). The data were analyzed using covariance analysis and SPSS version 22 software. 
 

Results: The results of multivariate covariance analysis showed that the effectiveness of transcranial 

direct electrical stimulation of the brain (TDCS) had a significant effect on memory and its 

components (central executive, visual spatial plane and phonological loop). 
 

Conclusion: As a result, transcranial direct electrical stimulation of the brain can be used as an effective intervention 

to increase working memory performance and its components among children with intellectual disabilities. 
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