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Abstract

Background: Students with dyslexia face significant challenges in executive functions, such as working memory,
attention, information processing, cognitive flexibility, and response inhibition. Cognitive rehabilitation improves
brain performance, helps regain lost cognitive abilities, and positively impacts areas like memory, attention,
executive functions, and reading skills.

Aim: The purpose of the current study was to systematically review cognitive rehabilitation interventions on the
improvement of executive functions and reading skills in students with dyslexia, to emphasize the features of the
most reliable interventions and provide direction for future studies.

Method: The current study is a systematic review. The findings were based on research articles published in
Persian. All articles published between March 2014 and August 2024 were selected through a search in Persian
databases such as SID, Ensani, Magiran, and Google Scholar. The search strategy involved extracting articles
whose titles or abstracts contained the specified keywords or related terms. The advanced search used a
combination of keywords, including "dyslexia," "reading disorder," or "reading difficulties," along with "cognitive
rehabilitation,” "cognitive interventions," or "cognitive training." This resulted in a collection of 603 Persian
articles. In the next step, 455 duplicate articles were removed, and 118 articles that did not meet the inclusion and
exclusion criteria were discarded. In the end, 30 Persian articles were included in the review.

Results: The findings revealed that cognitive rehabilitation interventions, utilizing targeted exercises based on
the principles of brain neuroplasticity, have a considerable effect on improving various cognitive functions such
as attention, memory, executive functions, and reading skills, including word reading, non-words, word chains,
reading comprehension, spelling, and visual-phonological processing. These interventions also contribute to
overall reading performance and a reduction in the symptoms of dyslexia. Research has shown that cognitive
rehabilitation, whether computer-based or non-computer-based, can effectively improve executive function
problems and reading skills in dyslexic students. Additionally, computer-based cognitive rehabilitation is more
effective than non-computer-based methods.

Conclusions: In conclusion, based on the effectiveness of both computer-based and non-computer-based
cognitive rehabilitation in improving executive functions and reading skills in dyslexic students, it is
recommended that specialists, psychologists, and counselors in the field of learning disorders, and education
officials and counseling centers, focus on the practical application of cognitive rehabilitation in its various forms
to enhance the learning process and academic outcomes of these students.
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Extended Abstract

Introduction

Learning is essential for developing vocabulary, comprehension, creativity, and critical thinking skills
(Belo et al., 2024). However, at times, this process can be disrupted by a condition known as specific
learning disorder. As defined by the American Psychiatric Association, specific learning disorder is a
neurodevelopmental condition marked by persistent challenges in acquiring and using academic skills,
particularly in reading, writing, and mathematics (Cali, 2023). Dyslexia is the most common learning
difficulty among specific learning disorders, greatly influencing academic success. According to the
American Psychiatric Association, dyslexia involves challenges with decoding (the process of converting
letters into sounds and phonemes into symbols), slow reading speed, and difficulties with comprehension.
It is classified as a neurodevelopmental disorder (American Psychiatric Association, 2013). Students
with dyslexia face challenges not only with reading but also in cognitive executive functions, behavior,
and emotions, both at home and in school, compared to their peers without learning difficulties (Morte-
Soriano et al., 2020).

Research shows that children with dyslexia have impairments in executive functions that affect areas
such as attention shifting, cognitive flexibility, planning, comprehension, and the speed and accuracy of
reading (Dadgar et al., 2022). Cognitive rehabilitation involves a range of techniques and exercises
designed to improve cognitive functions such as memory, attention, and executive functions (Maresca et
al., 2022). It can be implemented through computer games or hands-on activities (Darikond et al., 2023a).
Various studies have examined the effectiveness of both types of games in enhancing cognitive skills in
students with dyslexia (Maresca et al., 2022). Seif et al. (2020) examined the effects of cognitive
rehabilitation on the executive functions of students with dyslexia. Their findings showed that computer-
based executive function rehabilitation helped improve the cognitive impairments of children with
dyslexia (Seif et al., 2020). This study aims to review existing research on cognitive rehabilitation for
students with dyslexia, focusing on how such interventions contribute to the improvement of executive
functions and reading skills.

Method

This study is a systematic review examining the effectiveness of cognitive rehabilitation for
students with dyslexia. The results were drawn from research articles published in Persian. All
articles were selected from March 2014 and August 2024 by searching in Persian databases,
including SID, Ensani, Magiran, and Google Scholar. After an initial search, using keywords
and screening based on inclusion and exclusion criteria, 30 Persian articles were chosen.

Results

Thirty Persian articles were selected based on the study’s inclusion criteria. After reviewing
the collected articles, Table 1 summarizes the research results on the effectiveness of cognitive
rehabilitation in improving the cognitive components and reading skills of students with
dyslexia:
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Table 1: Findings explored in other Studies
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Continue Table 1: Findings explored in other Studies
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Discussion

Cognitive rehabilitation through computer-based training refers to programs presented in the
form of games that, based on cognitive science findings, help improve cognitive functions such
as attention, memory, language, and executive functions. These processes are based in the
principle of neuroplasticity (Hong & Song, 2024). In addition to enhancing cognitive abilities,
this approach also improves reading skills, including word reading, non-word reading, word
chaining, reading comprehension, word recognition, verbal fluency, reading speed, and
accuracy, while reducing spelling errors in students with dyslexia. Furthermore, it improves
self-confidence and motivation to learn. Ultimately, combining technology with educational
theories can lead to more effective rehabilitation programs that address the specific needs and
challenges of students with dyslexia (Derikvand et al., 2023a). Several studies have explored
non-computer-based cognitive rehabilitation and compared it to other interventions. Programs
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that focus on hierarchical attention tasks, including selective, sustained, and shifting attention,
have shown improvements in reading comprehension, speed, and accuracy (Safari et al., 2020).

Interventions that involve motor-perceptual, auditory, and visual processing exercises,
along with fine motor skills and multisensory training, boost working memory and improve
word reading, word chain differentiation, text comprehension, and non-word reading
(Soleimani & Vakili, 2016). Neuropsychological rehabilitation, by targeting specific brain
regions, hemisphere balance, and active memory, significantly enhances phonological skills.
Cognitive rehabilitation focused on working memory has been found to be more effective than
phonological awareness training in addressing dyslexia symptoms such as rhyme and phoneme
deletion. Mahrooghi et al. (2020, 2021) emphasized that working memory-based programs
improve information processing speed and verbal fluency, while attention-focused training
regulates cognitive-affective responses more effectively and strengthens positive strategies.
Mohammadi et al. (2022) showed that cognitive balance rehabilitation with dual-tasking
positively impacts reading performance and comprehension in children with dyslexia.
Similarly, Sheyvari et al. (2022) showed that both lateral dominance and multisensory training,
along with multi-strategy interventions, significantly enhance bilingualism. Comparative
studies have concluded that both computer-based and non-computer-based cognitive
rehabilitation enhance working memory, response inhibition, sustained attention, and reading
comprehension, with computer-based methods being significantly more effective (Derikvand et
al., 2023; Ranjbar et al., 2019; Shamshiri et al., 2023; Derikvand et al., 2022).

Conclusion

The findings showed that cognitive rehabilitation is an effective intervention strategy for
individuals with dyslexia, aimed at strengthening executive functions and reading skills. This
method, which uses targeted exercises based on the principles of brain neuroplasticity,
significantly enhances cognitive areas such as attention, memory, and executive functions.
Studies have shown that both computer-based and non-computer-based cognitive rehabilitation
are effective in improving executive function difficulties and reading skills in students with
dyslexia. These improvements include word reading, non-word reading, word chaining,
reading comprehension, word recognition, verbal fluency, reading speed and accuracy, as well
as a reduction in spelling errors. Computer-based cognitive rehabilitation is more effective than
non-computer-based approaches because it engages children with appealing and diverse tasks,
combined with the simplicity of the games. Another benefit of this method is the indirect
involvement of the instructor, which allows students to independently identify and correct their
mistakes. This process helps enhance their sense of self-efficacy (Derikvand et al., 2023;
Ranjbar et al., 2019; Derikvand et al., 2022).

Limitations

One limitation of this study was the lack of access to the full text of some articles, which were
excluded from the research based on the criteria mentioned in the methodology section.
Additionally, due to the diversity in age groups, educational levels, and sample populations,
the reviewed studies did not report their findings with certainty. Therefore, caution is needed
when generalizing the results. The final and most significant limitation of this study was the
exclusion of foreign and English-language research.

Future Studies

It is recommended to conduct a systematic review of international studies in this field and
compare the tools and findings with those from Persian-language research. Additionally, future
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studies should focus on classifying the various types of dyslexia and examining their specific
cognitive challenges. Cognitive rehabilitation approaches should then be applied in a more

comprehensive and targeted way for each group, with methods and tools selected based on the
particular needs of each categor.
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