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ABSTRACT

Executive functions are superior actions of the brain's nervous system that
perform a set of high-level abilities including cognitive regulation,
behavioral regulation, and emotional regulation. The aim of this study was
to evaluate the effectiveness of cognitive rehabilitation intervention on
executive functions of underachieving students in Shiraz. The research
design was a pre-test and post-test with a control group. The statistical
population of the research was all underachieving students in Shiraz. From
the aforementioned statistical population, 40 students were selected as the
research sample by random cluster sampling method and randomly assigned
to experimental group (20 students) and control group (20 students). In order
to collect research data, the Behavioral Rating Inventory of Executive
Functions-Second Edition was used. The cognitive rehabilitation training
program was implemented for 10 sessions for the experimental group. The
findings from multivariate analysis of covariance showed that cognitive
rehabilitation training was effective in improving executive function indices
(cognitive regulation, behavioral regulation, and emotional regulation) of
underachieving students. In other words, cognitive rehabilitation training has
led to improvements in students' executive functions. Given the
effectiveness of this program, school specialists and counselors can use this
training program to improve the executive functions of underachiever
students
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Introduction

Recently, students who have challenges in
learning school activities have received
much attention. From the beginning of the
preschool period, parents, educators, and
researchers have witnessed some students'
confusion in reading, writing, and
Mathematics  skills. ~ The  research
background in the field of academic
problems and lower-than-expected progress
of students indicates that there is a large
group of students whose problems are
neither severe enough to be considered as
part of the specific learning disorder
category nor do they meet the diagnostic
criteria for borderline intelligence or
intellectual disability (Parhoon & Parhoon,
2019). Some of these students are
academically underachieving. The term
underachievement refers to the discrepancy
between an individual’s performance in
school and their actual ability (Dada, 2021).

Executive functions are a set of
neurological processes that are responsible
for guiding and managing cognitive,
emotional and behavioral  functions,
especially during active and new problem
solving. This structure helps people to
control and organize their thoughts, behavior
and emotions to reach a goal (Barkley,
2012).

Executive  functions include three
indicators (1) Behavior regulation index: It
depicts the child's ability to effectively
regulate and monitor behavior and is
composed of inhibition and self-monitoring
components. (2) Emotion regulation index:
It includes all the internal and external
processes responsible for monitoring,
evaluating and correcting emotional
reactions, especially its intense and fleeting
states, in order to achieve the goals and
indicates the child's ability to regulate
emotional responses and it consists of the
components of displacement and emotional
control. (3) Cognition regulation index: it
shows the child's ability to control and
manage cognitive processes and solve
problems effectively and it consists of
initiation, working memory, planning,
organization, task completion components

(Gioia et al., 2015). One of the treatment
methods proposed to improve executive
functions is  cognitive  rehabilitation.
Cognitive rehabilitation is an educational
and therapeutic method for cognitive
problems that restores damaged functions
through educational strategies, repetition
and practice (Ashori & Jalil-Abkenar, 2020).
Several studies have confirmed the effect of
cognitive rehabilitation on improving
cognitive disorders such as attention,
learning, memory and executive functions
(Ghandami et al., 2021). Therefore, the most
important necessity and importance of the
present study is the need to identify effective
and simple educational and therapeutic
techniques available for underachieving
students. Because if positive results are
observed from the intervention, the
aforementioned method can be introduced as
an educational and rehabilitation strategy to
students with learning problem and school
counselors ~ for their treatment and
empowerment. Therefore, the present study
was conducted with the aim of investigating
the effectiveness of cognitive rehabilitation
intervention on improving executive
function indicators (cognitive regulation,
behavioral regulation, and emotional
regulation) of underachieving students.

Method

The research design was a pre-test and post-
test with a control group. The statistical
population of the research was all
underachieving  sixth  grade  female
elementary school students in Shiraz. From
the aforementioned statistical population, 40
students were selected as the research
sample by random cluster sampling method
and randomly assigned to experimental
group (20 students) and control group (20
students). In order to collect research data,
the Behavioral Rating Inventory of
Executive Functions-Second Edition was
used. The cognitive rehabilitation training
program was implemented for 10 sessions
for the experimental group. To analyze the
research data, mean and standard deviation
indices were used to describe the variables
and multivariate and univariate analysis of
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covariance was used to test the research
hypotheses using SPSS version 26 software.

Results

The results of the multivariate covariance
analysis test showed that cognitive
rehabilitation was effective on the indicators
of executive functions (F=12.37, P<0.001).
The value of the partial eta square was 0.53,
meaning that 53 percent of the changes in
executive function indices can be explained
by cognitive rehabilitation  training.
Subsequently, univariate analysis of
covariance was used in order to check the
effectiveness of each of the variable
components  of  executive  function
indicators. According to the amount of F and
the obtained significance level (P<0.001) for
each of the executive function indicators, it
can be concluded that the cognitive
rehabilitation program has a significant
effect on executive function indicators
(behavior regulation, emotion regulation,
cognition regulation) of students.

Discussion and Conclusion

The results showed that cognitive
rehabilitation training has a positive effect
on improving the executive functions of
underachieving students. This finding is
aligned with the results of Gandomi et al.,

(2021), Shuai et al. (2021) & Wang and Feng
(2024).

The findings of this research can be
explained based on the hypothesis of brain
plasticity. According to this hypothesis, if
cognitive training is used repeatedly, it has
the ability to cause structural and functional
changes in brain neurons. These changes are
consistent with the hypothesis of human
brain plasticity and can have a positive
impact on a person's performance in a
sustainable manner (Gazzaniga et al., 2002).

Therefore, based on the findings of the
present study regarding the effect of
cognitive rehabilitation interventions on
improving the executive functions of
underachieving students and the
effectiveness of this program, psychologists
who provide psychological services in
schools can use this educational program to
play an effective role in reducing the
academic and behavioral problems of these
children and preventing future problems.

Keywords: behavior regulation,
cognition regulation, cognitive
rehabilitation, emotion regulation, executive
functions
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