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Introduction: Undoubtedly, reading is the most important and complex educational
activity for children with specific learning disorder characterized by reading
difficulties. One of the key cognitive components that affects reading performance is
working memory functions. Therefore, the aim of this study was to examine the
effectiveness of a cognitive empowerment package based on visual, auditory, and
verbal processing on working memory in students with specific learning disorder
characterized by reading difficulties.

Methods: The statistical population of this semi-experimental study consisted of all
elementary school students aged 8 to 12 years with specific learning disorder
characterized by reading, in the academic year 1403 (2024—-2025). Thirty students
were selected and randomly assigned to two groups: experimental (n = 15) and
control (n = 15). The instruments used included the Working Memory Test by Susan
Pickering and Susan Gathercole (2001) and the Dyslexia Test by Karami Nouri and
Moradi (2005). In addition, the researcher-developed educational package was
designed based on semi-structured interviews with experts in this field. Data analysis
and comparison of means were performed using repeated measures analysis of
covariance (ANCOVA). Data were analyzed using SPSS version 27.

Results: Results showed that the follow-up scores of working memory were
statistically significant at the alpha level, considering the impact of the cognitive
empowerment package, with an effect size of 0.62 (F =733.40, P <0.001, > = 0.96).
Also, the interaction effect of time and group was significant (F = 1355.80, P < 0.001,
n? = 0.98), indicating that the changes in working memory scores over time differed
significantly between the experimental and control groups.

Conclusion: Overall, it can be stated that the difference between the two groups in
working memory scores was statistically significant. Therefore, it can be concluded
that the cognitive empowerment package based on visual, auditory, and verbal
processing effectively improved students” working memory scores over time to a
desirable level.
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Extended Abstract

Introduction

Reading is one of the most fundamental learning processes during childhood, playing a crucial role in a child’s cognitive,
academic, and social development. Through reading, children not only enhance their linguistic abilities but also develop
critical thinking, comprehension, and effective communication with their surroundings. However, for some children, the
process of learning to read is accompanied by significant difficulties rooted in specific learning disorders. The specific
learning disorder characterized by reading difficulty- commonly known as dyslexia- is the most frequent type of learning
disorder and results in poor accuracy, fluency, and comprehension. Despite having normal or above-average intelligence,
these children struggle with word recognition, visual and auditory memory, and temporary storage of written information.
Based on cognitive models, one of the key components influencing reading performance is working memory functioning.
Working memory, as a mental system for the temporary storage and manipulation of information, plays a vital role in text
comprehension, encoding, and retrieval. A deficiency in this system can reduce the ability to integrate visual and auditory
information, leading to impaired reading performance. Strengthening working memory functions can therefore
significantly contribute to improving reading skills in children with reading difficulties. In recent years, various
approaches have been proposed to enhance the cognitive capabilities of students with specific learning disorders. Among
these approaches, training packages based on visual, auditory, and verbal processing have gained attention. These
programs aim to stimulate and reinforce neural pathways related to reading through targeted exercises and structured
cognitive activities. Designed upon principles from cognitive science and neuropsychology, such packages seek to
improve information processing and increase the working memory capacity required for efficient reading. Accordingly,
the present study aimed to examine the effectiveness of a cognitive empowerment package based on visual, auditory, and
verbal processing on working memory performance in students with specific learning disorder characterized by reading
difficulty. The findings are expected to contribute to the development of more effective educational and cognitive
rehabilitation programs and to provide new insights into the relationship between cognitive components and reading
performance among children with specific learning disorders.

Methods

The statistical population of this semi-experimental study consisted of all elementary school students aged 8 to 12 years
with specific learning disorder characterized by reading, in the academic year 1403 (2024—2025). Thirty students were
selected and randomly assigned to two groups: experimental (n = 15) and control (n = 15). The instruments used included
the Working Memory Test by Susan Pickering and Susan Gathercole (2001) and the Dyslexia Test by Karami Nouri and
Moradi (2005). In addition, the researcher-developed educational package was designed based on semi-structured
interviews with experts in this field. Data analysis and comparison of means were performed using repeated measures
analysis of covariance (ANCOVA). Data were analyzed using SPSS version 27.

Results

Results showed that the follow-up scores of working memory were statistically significant at the alpha level, considering
the impact of the cognitive empowerment package, with an effect size of 0.62 (F = 733.40, P < 0.001, 12 = 0.96). Also,
the interaction effect of time and group was significant (F = 1355.80, P < 0.001, n?> = 0.98), indicating that the changes in
working memory scores over time differed significantly between the experimental and control groups.

Conclusion

The findings of this study revealed that the implementation of a cognitive empowerment package based on visual,
auditory, and verbal processing had a significant effect on improving working memory performance in students with
specific learning disorder characterized by reading difficulty. The results indicated that this package effectively enhanced
the capacity for information storage and processing within working memory, thereby leading to improved attention,
accuracy, and cognitive processing speed among the participants. Since working memory plays a fundamental role in the
encoding and retrieval of reading-related information, strengthening this function contributes to better reading
performance, comprehension, and retention of written material. The significant increase in post-test and follow-up scores
suggests that the intervention’s effects persisted over time, indicating that the cognitive progress achieved through training
remained stable. This finding highlights that the designed intervention not only produces short-term improvements but
also establishes durable changes in the neural-cognitive mechanisms underlying reading. Moreover, statistical analyses
demonstrated a significant interaction between time and group, meaning that the experimental group experienced a more
substantial and sustained improvement compared to the control group during the follow-up period. These outcomes can
be interpreted both theoretically and practically. From a theoretical standpoint, the results support the notion that working
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memory serves as a critical mediator between comprehension processes and information maintenance during reading.
Enhancing this cognitive function can activate neural pathways associated with language processing, thereby improving
comprehension and verbal expression. From a practical perspective, the cognitive empowerment package developed in
this study can be applied as an effective educational and rehabilitation tool in schools and learning centers to strengthen
the cognitive and linguistic skills of students with specific learning disorders. In conclusion, implementing a cognitive
training program based on visual, auditory, and verbal processing leads to a substantial improvement in working memory
functioning and reading-related skills among dyslexic students. Continued application of this intervention over time can
promote the stabilization of cognitive improvements and enhance students’ self-efficacy in learning. It is recommended
that future studies examine the impact of this package on other cognitive components such as selective attention,
processing speed, and auditory comprehension to broaden its applicability in special educational settings.
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