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Abstract

Introduction: Dyslexia is among the most common disorders in the childhood period.
Various studies show a prevalence of 3-15% for this disorder. The most significant cognitive
functions involved in dyslexia are working memory, fluid reasoning, and executive functions.
The malfunction of working memory disrupts the processing of information necessary for
fluid reasoning, resulting in dyslexia. Through monitoring cognitive information, the
executive functions enhance the effectiveness of fluid reasoning. However, due to the high
diversity of the executive functions, the contribution of each function has not been clarified.
Multiple studies have tried to determine the association between the executive functions of
working memory and fluid reasoning; nevertheless, fundamental issues, the nature, the
logical basis, and the impact of executive functions on complex cognitive phenomena, such
as reading, are not sufficiently clarified. As executive functions are considered to be the
significant factors predicting educational success, determining their role in the association
between working memory and fluid reasoning of children with dyslexia is important.
Clarifying the role of executive functions as the mechanisms to explain the dysfunction of
children with dyslexia may help to develop interventions aimed at cognitive rehabilitation.
By addressing existing research gaps, this study tried to investigate whether executive
functions play a mediating role in the relationship between working memory and fluid
reasoning among children with dyslexia.

Method: This descriptive and correlational study was ethically approved by the Ethics
Committee of the Islamic Azad University, Neyshabur Branch, Neyshabur, Iran (no.
IR.IAU.NEYSHABUR.REC.1397.005). The statistical population of this study consisted of
440 third-grade students of elementary schools in Mashhad, Iran in the 2018-2019 Iranian
academic year. Among these students, 205 participants were selected using the convenience
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sampling method. The inclusion criteria were a diagnosis of dyslexic learning disorder, the
third grade of elementary school, the age of at least 8 years, and an 1Q of 85 or higher. The
Stanford-Binet Intelligence Scales (5" edition) was applied to measure working memory and
fluid reasoning. Moreover, the electronic version of the Wisconsin Card Sorting Test
(WCST) and the Stroop Color and Word Test (SCWT) were used to evaluate executive
functions. The data were analyzed using appropriate statistical methods in SPSS software
(version 23) and PLS software (version 2).

Results: The results indicated that there was a positive and significant correlation between
working memory and fluid reasoning with an intensity of 0.13 (p = 0.049). The coefficient
of fluid reasoning was 0.28, indicating that 0.28% of the changes in fluid reasoning were due
to executive functions and working memory, and the remaining was due to the factors not
considered in the model. The results also showed that the path of working memory to fluid
reasoning was significant (p = 0.04), and the coefficient of the path was positive (B = 0.51),
indicating that when the working memory improved, the fluid reasoning also enhanced. The
path of the independent variable (working memory) to the mediating variable (executive
functions) and the path of the mediating variable to the dependent variable were not found
significant. Although the hypothesis of the mediating role of executive functions in the
association between working memory and fluid reasoning was rejected, the direct correlation
between the two variables was found significant.

Discussion and Conclusion: The main purpose of this study was to explore the mediating
role of executive functions in the relationship between working memory and fluid reasoning
among children with dyslexia. The present study showed that there is a significant
relationship between working memory and fluid reasoning. The aforementioned finding is in
line with the findings of previous studies conducted on the relationship between working
memory and fluid reasoning (Johann et al., 2020; Kim & Park, 2018; Orzechowski et al.,
2020; Rey-Mermet et al., 2019). Previous studies investigated the conceptual path between
working memory and fluid reasoning among the general population in other countries;
therefore, the significance of this study lies in examining the assumed paths using a sample
of children with dyslexia in Iran. The results showed that only 28% of changes in fluid
reasoning could be influenced by executive functions and working memory. The
aforementioned finding is in line with the findings of a study by Mermet et al. (2019) (Rey-
Mermet et al., 2019). Moreover, the results did not confirm the mediating role of executive
functions in the association between working memory and fluid reasoning among children
with dyslexia. Considering the findings of the present study and the findings of Barbosa et
al.’s study (2019) (Barbosa et al., 2019), by focusing on dyslexic children, it can be said that
only verbal working memory, specifically in phonological manipulation and not mental
maintenance, is associated with executive functions. Therefore, the association between
working memory and fluid reasoning through the mediating role of executive functions is
confirmed only in the verbal working memory domain.
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