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Extended Abstract
1. Introduction

pecific learning disorder is a

neurodevelopmental disorder with a

biological origin that is influenced by

genetic, epigenetic, and environmental

factors  (American  Psychological

Association, 2022). This disorder
typically manifests during formal education and is
characterized by challenges in academic skills such as
reading and mathematics (Nooripour et al., 2024). The
prevalence of this disorder among school-aged
children has been reported to be between 5 to 15%
(Berkeley et al., 2022). In terms of brain wave activity,
this disorder is associated with increased theta power
and decreased alpha power in various regions of the
brain (Basra, 2006). Additionally, delays in brain
development have led to the hypothesis of delayed
maturation in these children (Nooripour et al., 2024).
Research indicates that electroencephalography (EEG)
can serve as a non-invasive biological marker that may
be useful in diagnosing and treating these disorders
(Goodspeed et al., 2023). However, the results of
studies regarding the brain activity of children with
learning disorders are inconsistent (Yariyari & Afrooz,
2008). The aim of this study is to examine the
differences in brain wave activity between children
with specific learning disorder and their typically
developing peers (Nooripour et al, 2024).
Furthermore, it aims to determine whether brainwave
activity patterns can serve as biomarkers for the early
diagnosis and differentiation of different types of
specific learning disorders.
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2. Materials and Methods

This study is a systematic review that employed
search strategies to find relevant articles in reputable
Persian-language academic databases, including
IranDoc, Ganj, SID, Magiran, Noormags, and
Elmnet. The keywords "specific learning disorder,"”
"brainwaves,” and “electroencephalography” were
formulated into search phrases to retrieve records
related to brainwave activity and learning disorders.
The retrieved articles from each database were
independently extracted, and the title and abstract of
each article were reviewed. The full text of the
selected articles, published between 1996 and 2023,
was chosen from all relevant research. Study
selection (through the review of 39 article abstracts)
was conducted using relevant keywords, and 11 high-
quality studies were selected based on the PRISMA
statement. The step-by-step matrix of the systematic
review process and the search tree diagram are
presented in Table 1.

3. Results

After identifying the articles, several were excluded due
to duplication between the databases and inadequate
reporting of information. Additionally, some others
were set aside after reviewing their titles and abstracts
because they did not align thematically with the research
focus. In total, 39 Persian studies were examined. The
reviewed studies included both qualitative and
quantitative research. Since this study focused on the
patterns of brainwave activity in children, greater
emphasis was placed on the research findings and their
results. Given the sensitivity of the topic, articles from
highly reputable journals were utilized. In these articles,
the methods section referenced the inclusion and
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exclusion criteria. Overall, 21 types of tests were used for
assessment, measurement, and intervention, presented in
the form of questionnaires, hardware, and software.
Among these tools, 42% were questionnaires, 33% were
devices and hardware, and 23% were software.

Table 1. Step-by-Step Matrix of the Systematic Review Process

Journal of
Learning Disabilities

Considering that direct sampling with
electroencephalography is challenging in children with
learning difficulties, some of the information obtained
was based on data collected from the quantitative
electroencephalography (QEEG) mapping device.

Steps Title Description \

Step 1 Research Question Do children with specific learning disorders exhibit abnormal brain activity?
Specific learning disorder, Neuropsychological, Brainwaves,

Step 2 Key words E?ectroencephal%graphy i ’

Step 3 Procedure Persian journal articles from the years 1996 to 2023

Step 4 Databases IranDoc, Ganj, SID, Magiran, Noormags, EImnet

Step 5 Article Screening 11.articles that matched the research objective and were of the systematic review type were
ultimately extracted and selected for further study

Step 6 Article study Abstract, Method, Result, Discussion.

4. Discussion and Conclusion

A review of the research conducted on brainwaves in
children with specific learning disorders indicates that
the brainwaves of this group differ from those of
typically developing children. For instance, in studies
examining children with dyslexia, abnormal brain
activity is observed, predominantly in the theta and
alpha waves (Basra et al., 2005). Fernandez (2007)
also demonstrated in their research that neurofeedback
intervention leads to a reduction in the theta/alpha
ratio in children with learning disorders, with
behavioral improvements noted immediately after the
treatment  ended. However, changes in
electroencephalography (EEG) were only observed up
to two months post-treatment (Fernandez,2007). The
dyslexic group in the study by Ackerman, Mohammad
Hossein Rahbar, and Flaherty also exhibited low beta
waves in the left temporal region. According to the
analysis of the frequency and percentage of cases
identified by neurologists with EEGs showing higher
theta waves, it was found that theta waves were more
prevalent in the EEG background among the
experimental and clinical control groups compared to
the normal group (Yar Yari & Afrouz, 1999)

In Iran, the discussion around the diagnosis and use of
diagnostic patterns for working with students with
learning disorders has significant weaknesses. These
include the unclear boundaries between specific
learning disorders, developmental learning disorders,
and general learning difficulties; an excessive

emphasis on the role of intelligence quotient (1Q) and
the mismatched 1Q-learning disorder methods; unclear
diagnostic components; and a lack of multi-faceted
assessments among therapists and specialists in the
field of learning disorders, which has caused
confusion for parents and children with specific
learning disorders (Parhon&el 2020)In fact,
identifying the diagnostic components of learning
disorders and utilizing new scientific technologies,
such as electroencephalography, to ascertain the
causes of these disorders can pave the way for
effective education and rehabilitation of these
children, presenting new horizons for their teachers,
therapists, and parents.
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