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Abstract

Introduction and Aim: Students with specific learning disorder have deficits in
executive functions, and it seems that brain-based learning and self-regulation strategies
play an effective role in improving their executive functions. Therefore, the aim of the
present research was to comparison the effectiveness of brain-based learning and self-
regulation strategies on the executive functions of students with specific learning
disorder.

Methodology: This research was a quasi-experimental with a pre-test, post-test, and
two-month follow-up design with a control group. The research population was male
students with specific learning disorder referred to comprehensive assessment, training,
and early developmental-educational intervention centers in Bojnourd city in the 2021-
2022 academic years. The sample of the present research consisted of 45 people who
were selected using a available sampling method and randomly assigned into three equal

groups, including two experimental groups and a control group. The first experimental
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Findings: The results of the present research showed that both methods of brain-based
learning and self-regulation strategies in compared to the control group increased
executive functions and all its components, including general and personal information,
orientation, mental control, auditory memory, numerical memory, visual memory, and
word recall, and the results were maintained at the follow-up stage (P<0.01). Also, the
effectiveness of brain-based learning in compared to self-regulation strategies on
executive functions and all its components, including general and personal information,
orientation, mental control, auditory memory, numerical memory, visual memory, and
word recall was greater in students with specific learning disorder (P<0.01).

Conclusion: According to the results of this study, counselors and therapists can use the
brain-centered learning method along with other effective educational methods to
improve the executive functions of students with specific learning disorder.
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Introduction and Aim

Learning disorder are one of the most important
causes of academic failure, which, if not properly
planned, can lead to students dropping out of school
(Ciray & Turan, 2024). Specific learning disorder refer to
disabilities in reading, writing, and mathematics, and
those with them need to spend more time learning
materials than normal students and need additional
compensatory support to succeed in school (Lefler et al.,
2025). Students with specific learning disorder learn
materials at a slower and more leisurely pace than
normal students and experience greater feelings of
inferiority and aversion to school (Ozbaran et al., 2022).

Students with specific learning disorder have deficits
in executive functions (Capodieci et al., 2023). Students
with specific learning disorder experience deficits in
executive functions, which cause problems in daily
activities and academic performance (Toszegi et al.,
2023). Executive functions are a general term to
describe a set of cognitive processes such as the
ability to pay attention, focus, memory, planning,
organization, problem solving, monitoring, and
cognitive control to manage and coordinate complex
mental activities (Ribeiro et al., 2024). Executive
functions are generally defined as the neurological
processes that mediate problem-solving skills and
independent, goal-directed behaviors and are the
foundation of many cognitive, emotional, and social
skills (Ruffini et al., 2024).

To improve executive functions there are many
methods, including brain-based learning (El Rasheed &
Hanafy., 2024) and self-regulation strategies (Dela Fuente
et al., 2022). Brain-based learning is a new and learner-
centered approach to cognition, teaching, and learning
by recognizing the rules of the brain for meaningful
learning, organizing educational materials, and paying
attention to the natural learning path of the brain
(Pasunoori et al., 2026). This learning method refers to
the preparation of a comprehensive and constructive
approach to education based on neuroscientific
research that explains the structure, function, and
developmental stages of the brain, provides a
biological guiding framework for better learning, and
emphasizes optimal environmental, emotional, and
cognitive conditions for learning (Lagoudakis et al.,
2022). This method increases academic success and
learning related skills by increasing comprehension
and improving the speed and quality of learning (EI-
Wakeel et al., 2023).

Also, the self-regulation strategies training is based on
how individuals organize their learning in terms of
metacognitive, motivational, and behavioral beliefs
(Teng et al., 2024). These strategies refer to students'
ability to use cognitive strategies, metacognitive
strategies, motivational strategies, and resource
management strategies, and provide the basis for
achieving creative and critical thinking and academic
success (zhang et al., 2021). Self-regulation strategies
are important learning strategies that emphasize the
learner's active participation in the learning process
(not passive participation) and increase cognitive and
behavioral efforts to achieve goals (Sally et al., 2022).

Specific learning disorder is one of the common
disorders during education and those suffering from it
have deficits in executive functions. Therefore, to
improve their executive functions, appropriate
educational methods should be used, including brain-
based learning and self-regulation strategies.
Although research has been conducted on the
effectiveness of each of the brain-based learning and
self-regulation strategies methods on executive
functions, no research has been found on comparing
their effectiveness on executive functions, and
previous research has rarely examined students with
specific learning disorders. Therefore, the aim of the
present research was to comparison the effectiveness
of brain-based learning and self-regulation strategies
on the executive functions of students with specific
learning disorder.

Methodology

This research was a quasi-experimental with a pre-
test, post-test, and two-month follow-up design with a
control group. The research population was male
students with specific learning disorder referred to
comprehensive assessment, training, and early
developmental-educational intervention centers in
Bojnourd city in the 2021-2022 academic years. The
sample of the present research consisted of 45 people
who were selected using a available sampling method
and randomly assigned into three equal groups,
including two experimental groups and a control

group.

In the present research, the inclusion criteria included
diagnosis of learning disorder by psychologists or
psychiatrists and the Colorado Learning Difficulties
Questionnaire, education in the first to third grades of
elementary school, consent of parents or legal
guardians for the student's participation in the study,
absence of physical and mental illnesses, absence of
other educational and therapeutic methods at the same




time, and no history of receiving brain-centered
learning and self-regulation strategies. Also, the
exclusion criteria included non-cooperation or low
cooperation of students in intervention sessions,
absence of more than two sessions, and occurrence of
any physical or mental conditions or illnesses that
make continued participation difficult.

The first experimental group was trained with the
brain-centered learning method for 8 sessions of 45
minutes and the second experimental group was
trained with the self-regulation strategies method for 8
sessions of 45 minutes, and during this period the
control group did not receive any training. Data were
collected using the Colorado Learning Difficulties
Questionnaire (Willcutt et al., 2011) and Intelligence
Scale for Children (Wechsler, 2003) and analyzed using
repeated measures analysis of variance and
Bonferroni post hoc test in SPSS version 21.

Findings

The mean and standard deviation of the age of the
brain-based learning group was 8.53+1.64, the self-
regulation strategies group was 8.80+1.61, and the
control group was 8.13+1.50. Also, most of the brain-
based learning group samples were in the second and
third grades (40 percent each), the self-regulation
strategies group was in the second grade (40 percent),
and the control group was in the second grade (46.67
percent).

The results of the present research showed that both
methods of brain-based learning and self-regulation
strategies in compared to the control group increased
executive functions and all its components, including
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general and personal information, orientation, mental
control, auditory memory, numerical memory, visual
memory, and word recall, and the results were
maintained at the follow-up stage (P<0.01). Also, the
effectiveness of brain-based learning in compared to
self-regulation strategies on executive functions and
all its components, including general and personal
information, orientation, mental control, auditory
memory, numerical memory, visual memory, and
word recall was greater in students with specific
learning disorder (P<0.01).

Discussion and Conclusion

Overall, the results of this research indicated the
effectiveness of both brain-based learning and self-
regulation strategies methods in compared to the
control group in increasing executive functions and all
its components, including general and personal
information, orientation, mental control, auditory
memory, numerical memory, visual memory, and
word recall in students with specific learning disorder,
and in maintaining the results at the follow-up stage.
Also, the effectiveness of brain-based learning
training in compared to self-regulation strategies
training in increasing executive functions and all its
components, including general and personal
information, orientation, mental control, auditory
memory, numerical memory, visual memory, and
word recall was greater in students with specific
learning disorder. According to the results of this
study, counselors and therapists can use the brain-
centered learning method along with other effective
educational methods to improve the executive
functions of students with specific learning disorder.
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