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Abstract

Background and aim: Executive functions are the higher actions of the nervous system of the
brain, which perform a set of higher abilities, including the processes of regulating cognition,
regulating behavior, and regulating emotions. This structure helps people to control and organize
their thoughts, behavior and emotions to reach the goal. The aim of this research was the
effectiveness of cognitive rehabilitation on executive functions and academic self-efficacy of
sixth grade female students in Shiraz city.

Data and method: The research method was an experiment with a pre-test-post-test design
with a control group. The statistical population of the research was all sixth grade female students
in Shiraz. From among the statistical population, 40 students were selected as the research sample
by random cluster sampling and randomly assigned to two experimental (20) and control (20)
groups. In order to collect research data, questionnaires of executive functions and educational
self-efficacy were used. The cognitive rehabilitation training program was implemented for 10
sessions of one and a half hours for the experimental group. Analysis of covariance statistical test
was used to analyze the data.

Findings: The findings of the research showed that cognitive rehabilitation training has been
effective on the indicators of executive functions (regulation of cognition, regulation of behavior,
regulation of emotion) and academic self-efficacy and its dimensions (future education self-
efficacy, academic performance self-efficacy and academic skills self-efficacy) of students. In
other words, cognitive rehabilitation training has led to the improvement of executive functions
and increased academic self-efficacy of students.

Conclusion: Considering the effectiveness of this program, school specialists and counselors
can use this educational program to improve executive functions and increase students' academic
self-efficacy.

Keywords: Cognitive rehabilitation, Indicators of executive functions, Cognitive regulation,
Behavior regulation, Emotion regulation, Academic self-efficacy
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Extended Abstract
Introduction

Educationists have long been interested in examining the impact of cognitive and
motivational factors on learning in various subject areas. Much of the early research on
student learning and progress separated cognitive and motivational factors and pursued
distinct paths. Since at least the 1980s, research has focused on how motivational and
cognitive factors interact to jointly influence student learning and behavior. There is now a
consensus that students need cognitive skills and motivational dispositions to succeed in
school (Linnenbrink & Pintrich, 2002). Over the last decade, the field of executive functions
in children has received increasing attention (Zelazo, Muller, Marcovitch, Argitis, &
Sultherland, 2002). Executive functions have been defined in various ways, and many
definitions have been proposed by different theorists. However, in general, executive
functions are a set of neurological processes that are responsible for guiding and managing
cognitive, emotional, and behavioral functions, especially during active and novel problem
solving. Each of these components of executive functions is a specific type of self-
regulation that guides an individual's behavior to achieve a goal. This structure helps
individuals 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 consists
of inhibition and self-monitoring components. (2) Emotion Regulation Index: It includes all
internal and external processes responsible for monitoring, evaluating, and modifying
emotional reactions, especially their intense and transient states, in order to achieve goals. It
indicates the child's ability to regulate emotional responses and consists of the components
of emotional displacement and control. (3) Cognitive Regulation Index: It shows the child's
ability to control and manage cognitive processes and effectively solve problems and
consists of the components of initiation, working memory, planning, organization, and task
completion (Gioia, Isquith, Guy & Kenworthy, 2015). Self-efficacy is a motivational factor
that activates, strengthens, maintains, and directs behavior toward a given goal (Pintrich, &
DeGroot, 1990). Bandura (1997) examined many influential mechanisms that play a
fundamental role in task performance and concluded that none of these mechanisms is more
influential in controlling performance than self-efficacy and individuals' beliefs about their
ability (Pajares, 1997).

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. The main goal of cognitive rehabilitation is to improve cognitive
deficits and functions such as memory, executive function, concentration, and attention.
Rehabilitation therapy is a special and unique type of treatment in that it focuses solely and
mainly on cognitive abilities (Ghamri-Givi, Nader, & Dehghani, 2014). Numerous studies
have confirmed the effect of cognitive rehabilitation on improving cognitive disorders such
as attention, learning, memory, and executive functions (Gandami, Arjomandnia, & Afrooz,
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2021. Arshad and Kashfi Mamghani (2021) conducted a study titled “The effectiveness of
brain-based empowerment on executive functions of students with learning disabilities.”
The results showed that brain-based empowerment led to improved attention and problem
solving in people with mathematical learning disabilities.

In line with the theoretical and research foundations stated, the important role that
executive functions play in increasing students' academic and behavioral skills deserves
more attention in school interventions, especially for students who have the most cognitive
difficulties. One of the therapeutic intervention strategies for improving cognitive function
is cognitive rehabilitation training. Accordingly, this study aims to determine the
effectiveness of cognitive rehabilitation in restoring executive function indicators (cognitive
regulation, behavioral regulation, and emotional regulation) and academic self-efficacy of
students.

Methods and Data

The research method was an experimental type with a pre-test and post-test design with a
control group. The statistical population of this research included all low-achieving sixth-
grade female students in Shiraz. From among the statistical population, 40 students were
selected as the research sample by random cluster sampling and randomly assigned to two
experimental (20) and control (20) groups.

Research Instruments

1. Executive Functions Behavior Rating Questionnaire-Second Edition (BRIEF2):
The Executive Functions Behavior Rating Questionnaire-Second Edition was designed by
(Gioia, Isquith, Guy, & Kenworthy, 2015). The revised form is the original version of the
BRIEF, which is used to evaluate the executive functions of children aged 6 to 13 years.
The teacher and parent version of this questionnaire contains 63 items, 3 indicators and 9
subscales, each of the indicators includes the following scales (1) The behavior regulation
index describes the child's ability to regulate and monitor the behavior effectively and
consists of restraint and self-monitoring scales. (2) The emotion regulation index shows the
child's ability to regulate emotional responses and changes in the direction of adjustment or
change in the environment of people, plans or demands and consists of displacement and
emotion control scales. (3) The cognitive adjustment index shows the child's ability to
control and manage cognitive processes and effectively solve problems. This scale is
composed of scales of initiation, working memory, planning, organization, supervision of
assignments and organization of assignments. This scale is graded based on the three-choice
Likert range from never (0), sometimes (1) to always (2). In this research, the internal
consistency of this scale was obtained using Cronbach's alpha coefficient for indicators
between 0.89 and 0.91.

2. Academic Self-Efficacy Questionnaire (SASEQ): This questionnaire was developed
by Mazaheri and Sadeghi (2015) and includes 26 five-point Likert-type items and consists
of three subscales that measure students' belief in their academic abilities in different
situations. The questionnaire's subtests include: academic future self-efficacy (4-1)
measures the belief in fulfilling academic expectations, academic performance self-efficacy
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(5-15) measures the belief in the ability to complete homework, learn, and master academic
subjects, and academic skills self-efficacy (16-26) measures the belief in the ability to focus,
plan, and study correctly. The internal consistency of the questionnaire using Cronbach's
alpha coefficient was 0.93, and the Cronbach's alpha coefficient of the three subscales of
academic skills self-efficacy was 0.89, academic performance self-efficacy was 0.84, and
academic future self-efficacy was 0.83. For each item of the students' academic self-efficacy
questionnaire, five response options are considered: "I am absolutely sure that I can", "I am
sure that I can", "I may be able to", "I cannot", and "I cannot at all". Scoring is done in the
same way from 5 to 1 and there is no reverse score. The sum of the scores shows the
individual's academic self-efficacy score, which ranges from 26 to 130, Scoring is done in
the same way from 5 to 1 and there is no reverse score. The sum of the scores shows the
individual's academic self-efficacy score, which ranges from 26 to 130. In this study,
Cronbach's alpha coefficient for academic self-efficacy was 0.83, and the three subscales of
academic skills self-efficacy were 0.87, academic performance self-efficacy was 0.80, and
academic future self-efficacy was 0.87.

Cognitive rehabilitation educational package: The cognitive rehabilitation educational
intervention program of the present study is based on Barkley's theoretical model (Barkley,
2006), (Cohen, Jaudas, Gollwitzer, 2008) and the educational protocol based on prospective
memory (Arjmandnia, Afrooz, Ghobari- Bonab, 2019) is designed. The content of this
program is planned and implemented based on strengthening non-verbal active memory
(foreseeing and time management), inner speech (guiding one's actions and behavior), self-
regulation of emotions, motivation, arousal and memory reconstruction. In fact, Barclay's
cognitive rehabilitation program teaches memory-based skills and thereby strengthens
executive functions. The program of Cohen and colleagues is also in line with the previous
program, but it pays more attention to the monitoring and self-regulation component
(Cohen, et al, 2008).

Findings

The results of the multivariate covariance analysis test showed that cognitive
rehabilitation was effective on the indicators of executive functions (P<0.001, F=12.37).
The percentage of changes in the indicators of executive functions can be explained through
cognitive rehabilitation training. The univariate covariance analysis was used to compare
the average scores of executive functions in the experimental and control groups, the results
of which are shown in the following table.

Table 1. s Covariance Analysis to Compare the Average Scores of Executive Function
of the Experimental and Control Groups

Variable Source of SS df MS F sig ES
Behavior Group 99.67 1 99.67 12.31 0.0 025
Emotion Group 315.169 1 315.16 24.23 0.0 039
Cognitive Group 127.99 1 127.99 8.56 0.0 0.19

According to the amount of F and the significance level obtained (P<0.001) under the
components of executive function indicators, it can be concluded that the cognitive
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rehabilitation program on executive function indicators (behavior regulation, emotion
regulation, cognition regulation) of students has a significant effect.

Also, to investigate the effect of the cognitive rehabilitation program on academic self-
efficacy, multivariate analysis of covariance was used. The results showed that cognitive
rehabilitation was effective on academic self-efficacy (P<0.001, F=10.9). The value of the
discriminant eta square was 0.45, meaning that 45 percent of the changes in academic self-
efficacy and its dimensions can be explained by cognitive rehabilitation training. In order to
investigate the effectiveness of cognitive rehabilitation on academic self-efficacy and each
of its dimensions, univariate analysis of covariance was used. The results of which are
shown in the following table.

Table 2. e Analysis to Compare the Average ScoresCovarianc of Academic self-efficacy
and its dimensions of the Experimental and Control Groups

Variable Source of SS df MS F sig ES
Academic future Group 111.69 1 111.69 1443 0.001 0.28
Academic Group 119.47 1 119.47 18.99 0.001 0.34
Academic skills Group 92.56 1 92.56 15.12  0.001 0.29
1

Academic self- Group 1071.23 1071.23  27.68 0.001 0.42

According to the F value and the obtained significance level (P<0.001), the cognitive
rehabilitation program has a significant effect on academic self-efficacy and its dimensions
(Academic future self-efficacy, Academic performance self-efficacy, Academic skills self-
efficacy, Academic self-efficacy).

Conclusion and Discussion

The present study aimed to investigate the effectiveness of cognitive rehabilitation on
executive functions and academic self-efficacy in sixth grade female elementary school
students. The results showed that cognitive rehabilitation training has a positive effect on
improving executive function indicators. This finding is consistent with the results of
studies by Caldeira, Goffi-Gomez, Imamura, & Bento, (2019); Roebers, (2017); Kesler,
Lacayo, & Jo, (2011). Therefore, cognitive rehabilitation has been effective on executive
function indicators and has consequently strengthened executive functions. Executive
functions is an umbrella term that refers to a set of high-level cognitive processes that form
the basis of purposeful and directed behavior and regulate, monitor, and control action
(Anderson, 2002). 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 in
accordance with the hypothesis of the plasticity of the human brain and can have a positive
effect on a person's performance in a stable state (Sohlberg, & Matee, 2017).

Also, the results of the study showed that cognitive rehabilitation increased academic
self-efficacy and its dimensions in the experimental group. These results are in line with the
research of Pannadro & Weissblueth. (2017), Sarafino & Smith. (2016); Zahodne,
Nowinski, Gershon, Manly, (2015). Idrus, Taher Alhabji, Musadieq, & Utami. (2019)
concluded that psychological empowerment had a significant effect on self-efficacy. Ochoa
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Pacheco, Coello-Montecel & Tello. (2023) also concluded that cognitive empowerment
strengthened self-efficacy among the subjects. As the research findings have shown,
cognitive empowerment has been able to strengthen the level of self-efficacy among
students. Cognitive empowerment is a therapeutic method whose main goal is to improve
and repair the individual's cognitive deficits and functions such as memory, social
understanding, executive function, concentration, and attention. In explaining the
effectiveness of cognitive rehabilitation on self-efficacy in accordance with theoretical
foundations, it can be said that executive functions, especially organization, problem
solving, and decision-making among available solutions, increase the individual's ability to
solve problems and organize. This reduces negative emotional and physiological states,
including sadness, fear, anger, and worry, and increases positive feelings, including
emotional empowerment and academic self-efficacy beliefs. Overall, the results of the
present study indicate the importance and role of cognitive rehabilitation training in
improving executive functions and increasing students' academic self-efficacy. Given the
effectiveness of this program, psychologists who provide psychological services in schools
can play an effective role in reducing children's academic and behavioral problems and
preventing future problems by using this educational program.

This study faced some limitations, including its implementation being limited to girls,
which could cast doubt on the generalizability of the present results to male students. The
lack of a follow-up test was another limitation of the present study, which requires caution
in generalizing the results. Therefore, it is suggested that future research examine a larger
sample size to consider the role of gender and include a follow-up test.
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1. Behavior Rating Inventory of Executive Function, Second Edition (BRIEF2)
2. Behavior Regulation Index (BRI)

3. Emotion Regulation Index (ERI)

4. Cognitive Regulation Index (CRI)

5. Three-point Likert scale
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1. Academic Self-Efficacy Questionnaire (ASEQ)
2. Cognitive rehabilitation training package
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1. SPSS Statistics 26.0
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1. Kolmogorov—Smirnov test
2. Levene's test

3. M-box test

4. Eta Squared
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