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Introduction: Multiple sclerosis (MS) is one of the most common myelin-destroying diseases of
the central nervous system, causing many movement complications for people. Such inconveniences
highlight the need for practical interventions. The present study aimed to investigate the effect of
virtual reality-based physical training on muscle strength, balance, and kinematic gait indices in
women with MS.

Methods: The research was quasi-experimental with pre-test and post-test designs. The statistical
population included the patients referred to the Iranian MS Association. Twenty patients with an
age range of 20-40 years (M=32.40; SD=5.38) and EDSS disability level 2-5 were voluntarily se-
lected to participate and randomly divided into experimental and control in the study. The training
group received Xbox intervention for eight weeks and three weekly sessions for 45 minutes. The
control group was asked not to participate in any sports activities during the study period. One
week before the start of the study and 48 hours after the last training session, muscle strength,
balance, and kinematic gait indices were measured from the subjects of both groups.

Results: The results showed that muscle strength, balance, and kinematic gait indices variables in
the exercise group significantly improved compared to the control group.

Conclusion: Therefore, performing virtual reality-based physical exercises is recommended as a

beneficial method in preventing and reducing the complications of MS.

matic indicators of gait, muscle strength, and balance in women with Multiple Sclerosis. Advances in Cognitive Sciences.

[Citation: Taheri S, Parvinpour Sh, Balali M. The effect of eight weeks of virtual reality-based physical training on kinej

2022;24(3):1-16.

Extended Abstract

Introduction

Multiple sclerosis is an autoimmune disease and one of
the most common myelin-destroying diseases in the cen-
tral nervous system. Approximately 2.5 million people

are globally affected by this disease, and the number of

infected people is increasing daily. Although no known
method is available for treating MS, several strategies
have been proposed to improve the function of the loco-

motor system and prevent disease progression. Tempo-
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rarily, it has been well established that traditional exer-
cise programs, including aerobic and resistance training
programs, play an essential role in increasing muscle
strength, improving balance, mental health, social rela-
tionships, and self-reliance in patients with MS. On the
other hand, in recent years, researchers have considered
virtual technologies and have achieved beneficial results
in other patients. However, few studies have been done
until a decade ago to examine the effect of virtual reali-
ty-based physical exercise on the physical health of pa-
tients with MS. Therefore, the current aimed to investi-
gate the effect of a virtual reality-based physical training
course on kinematic parameters of gait, muscle strength,

and balance in patients with MS.

Methods

The present study is applied in terms of purpose and qua-
si-experimental in terms of method. The statistical popu-
lation consisted of all women with MS referred to the MS
Association, Tehran, Iran, in 1400. The sampling method
was purposeful and available, and eventually, 20 partici-
pants were selected based on the inclusion criteria with an
age range of 20 to 40 years and divided into two groups
of ten equal by simple random sampling. Then, the re-
searcher measured the subjects of the two groups of pre-
test measurements, including muscle strength, kinemat-
ic gait indices, dynamic, and static balance. Forty-eight
hours after the pre-test measurements, the subjects in the
training group performed sports activities according to
the designed protocol for eight weeks, 3-weekly sessions,
and each session for 45 minutes. Forty-eight hours af-
ter the last training session, post-test measurements were
performed under the same pre-test conditions. A motion

analysis device made by the American company Motion
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Analysis and the software of the German Cortex device
with six cameras were used to measure the kinematic in-
dices of patients' gait. A standard isokinetic dynamometer
was used to assess the strength of the lower body mus-
cles. This study measured isokinetic power in two ways,
eccentric and concentric, at two angular speeds of 60 and
180 degrees per second in the superior leg. Static and dy-
namic equilibrium was measured using a Biodex balance
meter (Model 590-32). An independent t-test was used to
analyze and compare the data between groups. The sig-
nificance level was considered for statistical comparisons

(P<0.05).

Results

The present study's results revealed that the mean max-
imum strength of knee extensor muscles at angles of 60
degrees (P=0.014) and 180 degrees (P=0.007) was sig-
nificantly higher than in the control group. In the training
group, the strength of the knee flexor muscles at angles
of 60 degrees (P=0.003) and 180 degrees (P=0.034) was
significantly higher than in the control group. Further-
more, the training group’s kinematic indices of stride
length (P=0.006) and stride speed (P=0.001) were sig-
nificantly higher than in the control group. In the training
group, Kinematic indices of step time (P=0.031) and dual
support (P=0.013) at the end of the study period were
significantly lower than in the control group. Static bal-
ance in three general levels (P=0.001), anterior-posteri-
or (P=0.032), and middle-lateral (P=0.001) in the train-
ing group were significantly better than in the control
group. Correspondingly, dynamic balance at three levels
(P=0.002), anterior-posterior (P=0.001), and middle-lat-
eral (P=0.004) at the end of the study in the training group

were significantly better than in the control group.
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Table 3. Mean and standard deviation of muscle strength of training and control groups in the pre-test and post-test

Control Group Training Group
Variables P-Value
Pre-test Post-test Pre-test Post-test
Step length (cm) 652+72 7414£3.6 664+63 642482  0.006
Step time (seconds) 0.56 0.8 0.52+0.5 0.58+0.3 0.55+0.4  0.031
Dual support (percentage) 36.7+43 32.8+£7.2 37.645.6 36.1+83  0.013
Walking rhythm (steps per minute) 48.6+4.6 51.1+£7.3 473482 464+9.7 0.001

Conclusion

The present study concluded that eight weeks of virtual
reality physical training significantly increased strength,
balance, and kinematic gait indices in patients with MS.
One of the main reasons for the positive effect of virtual
reality-based physical exercises is the new and exciting
nature of this type of exercise. Auditory and visual stim-
uli in virtual exercises are attractive to the patient. In ad-
dition, when the patient wins or loses, they can receive
appropriate feedback information from the device, which
encourages the patient to repeat the movement. In these
exercises, the patient, knowing that the activity environ-
ment is a virtual environment, tries to adapt to and inter-
act constructively with it and overcome the limitations
of the real world. Thus, virtual reality has various posi-
tive features that can increase motivation, performance,
satisfaction, and engagement and encourage the person
to continue as much exercise as possible, including the
following: 1- Frequent and intense exercises in a simple,
colorful, attractive and motivating environment in the
game text. 2- Introducing new games in each treatment
session and increasing the game’s complexity following
the development of the patient's ability level because new
motor skills can lead to better learning and functional
plasticity of the nervous system. 4- The activity causes
sensory-motor and visual and rapid auditory feedback

during or after the game.
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Introduction: Human perception of space causes interaction with the environment, so body, mind,
and environment are inseparable parts. Mental rotation has been studied as one of the most critical
parts of spatial perception considering the importance of spatial capabilities. Gender differences
are one of the essential factors influencing mental rotation. The present study aims to compare
mental rotation function with gender in designing architectural spaces and plans.

Methods: In the present descriptive-analytical and applied research, 100 participants, including
50 females and 50, males were selected voluntarily by the nonrandom sampling method. The age
range was 15 to 55 years. Data were collected and compared using a questionnaire, men’s and
women’s spatial perceptions based on mental rotation. Data were then analyzed using the Pearson
correlation coefficient, multiple regression analysis, and Friedman tests in software SPSS-26.
Results: The results revealed a positive and significant relationship between architectural space
design in terms of mental rotation in men and women. According to Friedman’s table of average
ratings, each architectural space design components rating is changed from the mental rotation
viewpoint.

Conclusion: According to the statistical data analysis, it seems that in designing the plan of archi-
tectural spaces, it is possible and feasible to suggest spaces using gender cognition data in which

gender cognitive components are considered.

Citation: Sadeghi F, Chitsaz Sh. Strategy for comparing the performance of gender differences in the ability of mental
rotation to design architectural spaces. Advances in Cognitive Sciences. 2022;24(3):17-29.

Extended Abstract

Introduction

Spatial abilities are essential high-level cognitive skills.
Mental rotation is one of the spatial abilities. Mental rota-
tion is the ability to visualize a two or three-dimensional

shape, rotate it around an imaginary axis, and represent

17

it after the rotation. One of the most critical factors influ-
encing mental rotation is gender differences. Gender dif-
ferences in mental rotation are more related to brain later-

alization. Addressing gender differences in the ability of
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mental rotation in the design of architectural spaces leads
to the growth and development of cognitive abilities in
people, the improvement of spatial visual abilities, and
the improvement of people's sense of belonging to spac-
es; as a result, it becomes necessary to achieve a criterion
for the design of architectural spaces suitable for gender
from the perspective of mental rotation. The lack of men-
tal rotation studies and their effectiveness in designing
architectural spaces is one of the reasons for the necessity
and importance of this research. The research hypothe-
sized that there is a significant relationship between the
comparisons of gender differences from the perspective
of mental rotation in the design of architectural spaces.
The purpose of the present study is to compare the per-
formance of mental rotation by considering gender for
the design of spaces and architectural plans. Accordingly,
the current study aims to answer the question of the re-
lationship between the comparison of gender differences
from the perspective of mental rotation and architectural

space design.

Methods

The purpose of the research was the applied method, and
it’s from is descriptive-analytical. The statistical partici-
pants include one hundred participants, among whom 50
Iranian women and 50 non-specialist men aged 15 to 55
were selected by a voluntary non-random sampling meth-
od. This research design and data collection processes
were done in five stages. In the first step of designing the
questionnaire, various sources and research in architec-
ture and cognition were studied and reviewed. In the sec-
ond stage, according to the results of previous research,
the main components were identified. In the third stage,
to design the questions, the members of mental rotation
were taken in the design of the idea, and the demographic
data such as age and educational status of the participants

was taken into account. In the fourth stage, the content
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validity of the questionnaire was checked by architectural
and cognitive experts. The fifth stage was the preliminary
implementation of the questionnaire. The purpose of this
stage was to modify the questionnaire and adapt it to gen-
der differences in mental rotation. For this purpose, the
questions were implemented on ten men and women, and
their problems and shortcomings were solved. After solv-
ing the issues, the final form was prepared and ready for
implementation. Finally, people received the final form
of the compiled questionnaire. The questioning was done
using a five-scale Likert questionnaire. The number of
six questions for each gender was provided to the sub-
jects through internet questionnaires on social networks.
The respondents were then asked to answer the questions
based on the mental ideal spatial image, and as quickly
as possible without affecting the correctness or accuracy
of the answers. Before the questions were raised, a form
was shown to the participants about how to cooperate,
the confidentiality of information, and the declaration of
consent for the cooperation of individuals. The criterion
for entering the research was not having a severe mental
disorder and mental disability in both groups. Data were
analyzed by Pearson correlation coefficient and multiple

regression analysis in SPSS-26 software.

Results

Cronbach's alpha calculated in this questionnaire is equal
to 0.66 for men and 0.542 for women, which means that
the data of the questionnaire is appropriate. According to
the Pearson correlation coefficient of the questions, it is
concluded that the significance level of the obtained cor-
relation is less than 0.05, so the relationship is significant.
The null hypothesis is rejected, and with 95% confidence,
it can be said that there is a direct and meaningful relation-
ship between the influence of gender differences and ar-
chitectural space design from the perspective of rotation.

The results of multiple regression analysis in men show
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that the significance level of F obtained is 0.904 with de- ed to determine the intensity and direction of the practical

grees of freedom 5 and 44 lower than 0.05. Based on the components' influence on the architectural space design
value of R?, 9.3% of the effectiveness component of gen- from the standpoint of mental rotation on gender differ-
der differences is caused by factors affecting architectural ences. In line with Friedman's table of average ratings,
space design from the perspective of mental rotation. The each architectural space design component's rating is dif-
results of the multiple regression analysis presented in ferent from the mental rotation perspective. Based on this,
women also show that the significance level of F obtained for men, the hypothesis of an ideal space in depth, with
is 1.671 with a degree of freedom of 5 and 44 lower than the highest score, and the most significant event in the
0.05. In relation to the value of R%, 16% of the component center, with the lowest score, also for women, preference
of the impact of gender differences is caused by factors for a space based on reality and technical, with the highest
affecting architectural space design from the perspective score and the most significant event around, with the low-
of mental rotation. The beta coefficient was also calculat- est score, it is among the physical components.

Table 1. The results of Friedman's analysis of the effectiveness of gender differences and architectural space design from
the perspective of mental rotation

Gender Number Likelihood Ratio Degrees of Freedom P-value

Men 50 3.768 5 0.003
Women 50 9.220 5 0.001
Conclusion so that the cognitive component of gender differences is
Mental rotation is investigated and studied as one of the considered. Spaces related to women's activities, such
most fundamental parts of spatial perception. Further- as bedrooms, kitchens, commercial spaces, clothes and
more, mental rotation is the ability to visualize a two or the like, at the level of the surface and around, so that
three-dimensional figure, rotate it around an imaginary it can be seen by walking, as well as based on reality
axis, and represent it after the rotation. According to the and technical along with long routes, in order and be de-
statistical data analysis of the current study, a significant signed with a large rotation angle. Correspondingly, the
relationship was found between mental rotation and the spaces related to men's activities, such as TV rooms and
design of architectural plans based on gender. The results commercial food spaces should be designed in a level of
of this research provided the possibility to discover the depth, in the center in an imaginative way, along with
differences and similarities of spaces based on gender short paths, as random spaces, and with the lowest angle
differences in mental rotation and also helped to discover of rotation.

the structure and patterns of people's spatial perceptions.
p peop p p p

In addition, such research provides indications for fur- Ethical Considerations

ther investigation of plans based on cognitive factors. It Compliance with ethical guidelines

is possible to propose architectural space plans suitable All the participants received information about the

for mental rotation regarding the results of this research research, its steps, and how to conduct it. Before con-
19
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ducting the research, it was explained to the participants
about the confidentiality of the information and the op-
tional participation in the research. The participants were

free to withdraw from the cooperation at any study stage.
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Introduction: The importance of addressing children's cognitive development and its role in
learning and, consequently, the future life of children is undeniable. This study aimed to investi-
gate the evolution of attention-related abilities in preschool and elementary school children with
normal development.

Methods: The present study was descriptive-analytical and comparative. The study population
included all preschool and elementary school students in schools in districts 1, 2, and 3 of Tehran,
Iran, in the 2018-2019 academic year, from which 410 children were selected from these children
using the cluster multi-stage random sampling method. The N-Back test was used to evaluate
attention-related abilities. One-way analysis of variance test and Tukey post hoc test by SPSS-22
were used to analyze the data.

Results: The analysis of variance revealed that attention-related abilities in children with normal
growth improve with age. Furthermore, the post hoc test results showed that older age groups indicate
significantly higher accuracy and less reaction time than lower age groups.

Conclusion: According to the results of the present study, attention in students have an essential
role in improving their social relationships and academic performance. Therefore, examining and
strengthening it in elementary school ages, around four to eight years old and even up to 12 years

old when the development of forehead parts is complete, has avital role in academic success.

Citation: Norouzian M, Nejati V, Bagheri F. Investigation of the evolution of attention-related abilities in preschool and
primary school children with normal development. Advances in Cognitive Sciences. 2022;24(3):30-40.

Extended Abstract

Introduction

The foundations of knowledge, skills, and attitudes are
formed from the preschool age. Hence, it is necessary
to pay attention to any educational development and in-

novation from the early years of childhood. One of the

main factors of teaching and learning is the level of at-
tention of learners to the subject of the lesson. Indeed,
attention includes information selection, integration of

selected information, memory processes, and scheduling
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of responses. Deficiency in attention function will lead
to deficiency in all purposeful activities from the sim-
plest to the most complex. As psychologists emphasize
that the initial stage of any learning begins with attention
and insufficient attention to the learning impairs individ-
ual learning. Numerous studied have been done on the
attention abilities in preschool and elementary school
children. However, so far, a comprehensive study has
not examined the evolution of the mentioned abilities
in preschool and elementary school children with natu-
ral development, and in this regard, a gap in research is
felt. Thus, such research helps examine the evolution of
children's attention, executive function, and emotional
recognition. The current study aimed to investigate the
evolution of attention-related abilities in preschool and

elementary school children with normal development.

Methods

The present study was descriptive and comparative. The
study population included all preschool and elementa-
ry school students in schools in districts 1, 2, and 3 of
Tehran and the 2018-2019 academic year. Four hundred
children were selected from these children using the
cluster multi-stage random sampling method. In order
to select the sample, first from preschool and elementary
school centers in Tehran, three districts were randomly
selected, and then from among these three districts, three
schools were randomly selected. Then, two classes were
randomly selected from each school in each grade. After
that, according to the inclusion and exit criteria of the re-
search, 410 students from these classes were selected as
a sample group with natural evolution. Inclusion criteria
in this group were: being a pre-school and elementary
school student in the selected area, conscious satisfac-
tion, and desire to participate in research. The N-Back
test, which is a task of measuring cognitive performance

related to executive actions and was first introduced in
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1985 by Kirchner, was administrated. Since this task in-
volves storing and manipulating cognitive information,
it is well-known for measuring working memory perfor-
mance. It is done using simple visual stimuli such as let-
ters of the alphabet or shapes. Reliability coefficients in
the range of 0.54 to 0.84 showed the high validity of this
test. The validity of this test is also very acceptable as
an indicator of working memory performance were used
to collect data. One-way analysis of variance and Tukey

post hoc test by SPSS-22 was used to analyze the data.

Results

Findings from demographic data showed that among
410 subjects, 199 (48.5%) were girls, and 211 (51.5%)
were boys. The study subjects had an age range of 5 to 11
years, among which eight years had the highest frequency
(15.6%). In order to determine evolution attention abili-
ties in preschool and elementary school children with
normal and abnormal development, an analysis of vari-
ance test was used. Before presenting the results of the
analysis of variance, the assumptions of parametric tests
(normality of data distribution, homogeneity of variance,
and equality of variances assumption) were evaluated.
First, the normality of data distribution was checked and
confirmed using the Kolmogorov-Smirnov test (P>0.05).
The Levene’s test also tested the assumption of homoge-
neity of variance, which showed the results for the vari-
ables of ability to attention (F=2.56, P=0.194) were not
significant. Thus, the assumption of homogeneity of vari-
ance was observed. Besides, the results of the Mauchly's
sphericity test showed that the equality of variances as-
sumption was observed in the variables of ability to at-
tention (P<0.05). The results showed attention abilities
in children with normal development as they age. The
results of the analysis of variance showed that partici-
pants with different ages have different attention abilities

and differences between different ages in all components
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of attention abilities, including first-stage reaction time,
second-stage reaction time, third-stage reaction time,
first-stage error, second-stage error, the third-stage error
is significant at the level of 0.001. Tukey post hoc test
was used to compare ages in each component (first-stage
reaction time, second -stage reaction time, third-stage
reaction time, first-stage error, second-stage error, and
third-stage error). The post hoc test results showed that
older age groups show significantly higher accuracy and

less reaction time than lower age groups.

Conclusion

The results of this study indicated that attentional abili-
ties in students are age-dependent and, with age increase,
attentional abilities grow and develop. According to the
present study’s results, students' attention ability has
an essential role in improving their social relationships
and academic performance. Therefore, examining and
strengthening it in elementary school ages, around four
to eight years old and even up to 12 years old when the
development of forehead parts is complete, has a vital
role in academic success. On the other hand, it is sug-
gested that attention abilities be examined through stan-
dardized tests and the results be recorded in the students'
files. Like other studies, the present study has some lim-
itations. Among the limitations of the present study, we
can mention the present study’s design and the use of
cross-sectional methods, which will not lead to the sta-
bility of results. Besides, among the other limitations of
the present study, we can mention the limited research on
preschool and elementary school students in Tehran, Iran,
so it is suggested that other similar research be done with
different occupational groups in other cities and with dif-
ferent cultures to remove the limit of generalizability of

the results.
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Introduction: Psychological distress in the form of symptoms of anxiety, depression, and stress
are among the most common psychological disorders in the human population. This study aimed
to determine the mediating role of alexithymia in the relationship between psychological distress
and childhood trauma in students.

Methods: The present study was applied in terms of purpose and based on the method, descriptive
and structural equation modeling. The statistical population included students between the ages of
20 and 40 years in Tehran, Iran, in the 2019 academic year, from which 305 people were selected
by convenience sampling. Participants completed the Childhood Trauma Questionnaire, the De-
pression Anxiety Stress Scales, and the Toronto Alexithymia Scale. Data analysis was performed
using structural equation modeling with SPSS-24 and AMOS-26 software.

Results: The results showed a positive and significant relationship between alexithymia, child-
hood trauma and psychological distress (Stress, Anxiety, and Depression) in students. Besides,
alexithymia has a mediating role in the relationship between childhood trauma and psychological
distress in students (P<0.001). The present study showed that childhood trauma and emotional
malaise could predict psychological distress in students (P<0.001).

Conclusion: Considering the role of childhood trauma and alexithymia in psychological distress,
it is suggested that therapists and counselors screen people with a history of childhood trauma
through valid and reliable tools in order to perform the appropriate treatment to reduce their prob-
lems. Furthermore, holding training workshops to increase awareness about emotion regulation

and management are necessary.

Citation: Mahmoudi M, Saberi H, Bashardoust S. Predicting psychological distress based on childhood trauma with the
mediating role of alexithymia. Advances in Cognitive Sciences. 2022;24(3):41-56.

Extended Abstract

Introduction

Psychological distress in the description of individual
psychopathology refers to a set of symptoms of depres-
sion, anxiety, perceived stress, and maladaptive psycho-

logical functioning at the level of stressful life events.

41

Anxiety, stress, and depression are some of the biggest
problems in human life today, and having countless neg-
ative consequences can disrupt the ordinary course of

life from various personal, social, occupational, family,
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economic, and other dimensions. Current studies show
that early painful experiences make a person susceptible
to various psychological damages in adulthood, includ-
ing anxiety, stress, and depression. Trauma is an event or
experience that is emotionally disturbing and destructive
and interferes with a person's ability to cope. In the mean-
time, the issue that comes to mind is that alexithymia can
play a mediating role in the relationship between child-
hood trauma and psychological distress. Alexithymia re-
fers to the inability to self-regulate emotions and process
cognitive information, emotional information, and emo-
tion regulation. Based on this and considering the high
prevalence of anxiety, depression, and stress among peo-
ple and its role in reducing performance and the need to
investigate the dimensions and factors involved in this
problem, this study aimed to determine the mediating
role of alexithymia in the relationship between psycho-

logical distress and childhood trauma in students.

Methods

The research method was descriptive correlational, in
which the relationship between research variables is an-
alyzed through path analysis. This model used psycho-
logical distress as independent variables, alexithymia as
mediated variables, and childhood trauma as dependent
variables. The statistical population included all students
between the ages of 20 and 40 in Tehran, Iran, in the
academic year 2019. The sample of this study included
305 students in Tehran who were voluntarily selected.
The criteria for entering the research were: being a 20
and 40- years-old student in Tehran, signing informed
consent to participate in the research, and having knowl-
edge about the research goals. Besides, the criteria for
exclusion were: having a history of psychiatric disorder,
physical illness, and disability affecting a person's life.
In order to observe the ethical principles of the research,

all subjects received information about the research. Par-
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ticipants were assured that all information would remain
confidential and only be used for research purposes. For
privacy reasons, the subjects' details were not recorded.
In the end, all of them received informed consent. The
Childhood Trauma Questionnaire (1988), the Depres-
sion Anxiety Stress Scales (1995), and the Toronto Alex-
ithymia Scale (1994) were used to measure the research
variables. Data analysis was performed using descriptive
statistical methods (mean, standard deviation, frequency,
and percentage) and the Pearson correlation using SPSS
software version 24. To evaluate the fit of the structural
equation model (In the method of structural equations,
multivariate normality is one of the essential assump-
tions that must be considered. In this study, the Kolm-
ogorov-Smirnov test was used to test the assumption of
normality) several indicators include: Goodness of Fit In-
dex (GFI), Root Mean Squared Error of Approximation
(RMSEA), Comparative Fit Index (CFI), Tucker-Lewis
(TLI), Bentler—Bonett normed fit index (NFI) were used
by AMOS-26 software. In this study, a significance level

of less than 0.01 was considered.

Results

The average age of the participant group was 32.19
(standard deviation=10.82). Fifty-four participants were
25 years old and younger. Approximately 48.2% of the
participants (147 people) were in the age range of 26 to
35, and 23.6% were in the age range of 36 to 45 years
(72 people). First, the normality of data distribution was
checked and confirmed using the Kolmogorov-Smirnov
statistical test (P<0.05). The results showed the correla-
tion coefficient between childhood trauma with depres-
sion (0.51), anxiety (0.49) and stress (0.36), alexithymia
with depression (0.47), anxiety (0.49) and stress (0.49),
and the correlation coefficient between childhood trau-
ma and alexithymia (0.29) is significant at the 0.01 level.

According to the evaluation indicators of model Fit, es-
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pecially the ratio of the Chi-square value to the degree
of freedom equal to 1.87, GFI index equal to 0.92, AGFI
index equal to 0.92, CFI index equal to 0.99, TLI index
equal to with 0.86, IFI index equal to 0.93, NFI index
equal to 0.94 and RMSEA index equal to 0.005, it can
be said that the model has a good fit. The coefficient of
the direct path of childhood trauma to anxiety (P>0.001,
=0.38) and alexithymia to anxiety (P>0.001, f=0.38) is
significant at a level less than 0.001. The coefficient of the
direct path of childhood trauma to depression (P>0.001,
=0.41) and alexithymia to depression (P>0.001, =0.36)
is significant at the level of 0.001. The coefficient of
the direct path of childhood trauma to stress (P>0.001,
B=0.24) and alexithymia to stress (P>0.001, =0.41) is
significant at the level of 0.001. Childhood trauma and
alexithymia explain a total of 29% of the variance of
the anxiety variable. Childhood trauma and alexithymia
explain a total of 29% of the variance of the depression
variable, childhood trauma, and alexithymia together ex-

plain 25% of the variance of the stress variable.

Conclusion

In general, the results of the present study showed that
trauma experience could predict anxiety, depression, and
stress in students through the mediation of alexithymia.
Indeed, the results of the present study show that the
experience of trauma, and emotional distress increases
the prevalence of anxiety, stress, and depression in the
studied students. In the end, two categories of theoretical
and practical consequences can be mentioned in the cur-
rent research. At the level of theoretical implications, the
findings of this research can lead to the development of
knowledge in the field of factors affecting the creation and
continuation of anxiety, stress, and depression disorders.
At the level of practical consequences, it is recommend-
ed to investigate alexithymia and trauma experience in

people with anxiety, stress and depression disorders, be-
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cause these psychological variables make the treatment
and recovery process difficult for these people. Among
the research limitations, this study can mention the use
of only the questionnaire, the limited population, and the
cross-sectional statistical sample of the research. There-
fore, using other assessment methods such as interviews
and observations along with questionnaires, the expan-
sion of the statistical population and sample, and longitu-
dinal studies can more appropriately explain the reasons

for psychological distress.
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Introduction: The present study was conducted to develop a curriculum framework that would
improve the neuroeducational literacy of teachers as a part of their professional knowledge.
Methods: The proposed curriculum framework derived from this study was constructed by adopting
a systematic review of the previous literature, which has mainly focused on educational neuroscience
training for teachers.

Results: The developed framework, so-called the “NeroEduTeacher Program™ characterizes the
four major components (i.e., instructional objectives, curriculum content, instructional strategies,
and assessment procedures) of a curriculum design to enhance the neuroeducational literacy of
teachers. With respect to instructional objectives, it is expected to improve teachers’ knowledge of
and attitudes toward neuroeducational concepts and principles, thereby strengthening their prac-
tice. To achieve these objectives, the curriculum content is organized around a syllabus, including
the foundations for educational neuroscience, neuroeducational research methods, neuroplasticity,
social cognition, computational modeling, language, literacy, mathematics cognition, scientific rea-
soning, arts and aesthetics, developmental disabilities, and neuromythology. Teaching the proposed
syllabus successfully requires adopting a situated learning approach and providing a variety of
authentic learning opportunities to create a learning environment that encourages problem-solving,
engagement, and active collaboration. A variety of methods and procedures of assessment need to
be used, specifically different forms of performance assessment to evaluate the performance of the
participants in the “NeroEduTeacher Program”.

Conclusion: The present study hypothesized that the NeroEduTeacher program has the potential
to enhance teachers’ neuroeducational literacy. Therefore, it is suggested that the relevance of the
program is evaluated and validated by an expert survey, and then its effectiveness be tested through

an experimental design.

Citation: Nouri A. The NeuroEduTeacher program: An in-service teacher development program for promoting neuroedu-
cation literacy of teachers. Advances in Cognitive Sciences. 2022;24(3):57-72.

Extended Abstract

Introduction

The field of educational neuroscience is growing rapidly
with the support of international organizations, profes-
sional journals, and academic programs to become an in-

teresting and exciting subject for both academic research-
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ers and professional educators. The field's ultimate goal is
to bring together insights from neuroscience, psychology,
cognitive science, and education to enhance teaching and

learning (10, 13). However, the scholar's efforts in this
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direction have not been very successful or have not yet
achieved the desired outcomes. Several studies have re-
cently shown that many teachers are still not well trained
in translating brain knowledge into pedagogical practice
and the neuromyths are still believed by many teachers in
different countries (18-29).

To this understanding, during the last two decades, an in-
creasing existed emphasis on incorporating the science of
learning into teacher professional development programs
to effectively enhance teachers’ neuroeducational litera-
cy and lower the misleading influence of neuromyths on
their understandings of learning and pedagogy (26). This
issue is cricial because designing effective education pro-
grams for in-service teacher professional development is
now widely recognized as the most critical of many im-
portant factors that combine to create the overall quality
of education.

Although several studies have been published on the
importance of educational neuroscience for educational
policy and practice (9-15), few species have translated
education neuroscience for teachers (40-42). Similarly,
educational neuroscience training has not yet been in-
cluded in teacher-training programs or professional de-
velopment (33). To this end, the present study was con-
ducted to develop a curriculum framework that would
improve the neuroeducational literacy of teachers as a

part of their professional knowledge.

Methods

The present study is a systematic review (30) of the lit-
erature that has focused on the concepts and issues re-
lated to teachers’ neuroeducational literacy. To select the
documents, the peer-review articles and books written in
English searched using the terms: “Neuroeducation and
Teacher”, “Teachers and Educational Neuroscience”,
“Mind, Brain and Education and Teachers”, “Education,

Neuroscience, and Teachers Training”, “Neuroscience
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for teachers”. The articles were searched using keywords
through the ERIC and PubMed databases, and the books
by title through the Google Books website. The initial
search identified 147 articles in ERIC and 447 articles
in PubMed. Since several articles were indexed jointly
in both databases, a total of 512 articles were considered
as a collection of research articles. In addition, in search
of the books, 32 books were identified on Google Books
website. After an overview of the titles and topics of the
selected sources, only the items selected were related to
the research problem. As a result of this process, eight ar-
ticles and three related books were identified as being of
sufficiently high quality for this systematic review. These
documents were first reviewed with a brief overview to
obtain a general understanding of the topics. Subsequent-
ly, each was carefully analyzed, and key points related
to the research topic were extracted from them. In the
next step, the key points extracted from all the reviewed
sources were combined and organized according to the
purpose of the research in the categories of objectives,
content, learning opportunities, and assessment, which
were the basic components or elements of a curriculum

design.

Results

The proposed curriculum framework derived from this
study was constructed by adopting a systematic review of
the previous literature, which has predominantly focused
on educational neuroscience training for teachers (31-42).
The developed framework, so-called “NeroEduTeacher
Program”, characterizes the four primary components
(i.e., instructional objectives, curriculum content, instruc-
tional strategies, and assessment procedures), which col-
lectively form the essential components for a curriculum
design aimed to enhance the neuroeducational literacy
of teachers. It starts with learning outcomes, moves to

syllabus planning, and incorporates learning experiences,
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followed by assessing participants’ performance.

In terms of learning outcomes, the NeroEduTeacher
program is systematically designed to extend teachers’
knowledge and understanding of essential concepts, and
terminology used in educational neuroscience to improve
teachers’ literacy and awareness of those aspects of neu-
roeducational knowledge, which are relevant to their
professional practice, to develop teachers’ understand-
ing of the neuroeducation-supported principles underly-
ing learning and effective strategies for teaching derived
from those principles, to extend teachers’ familiarity with
educational neuroscience resources and materials useful
for their teaching profession, to develop teachers’ skills
and attitudes to evaluate the current neuroeducation
knowledge, and, where appropriate, to adapt or create
new useful knowledge.

To achieve these learning outcomes, the curriculum syl-
labus should contain coverage of eleven units, including

9 CC

“the foundations for educational neuroscience”, “neuro-

9% ¢

educational research methodology”, “neuroplasticity and

9% ¢

brain development”,

9% ¢

social cognition”, “computational

9 [13

modeling”, “language development and literacy acqui-

LIS

sition”,

RT3

mathematics cognition”, “scientific reasoning”,
“arts and aesthetics”, “developmental disabilities”, and
“neuromythology”.

Teaching the proposed syllabus successfully requires
adopting a situated learning approach and providing a
variety of authentic learning opportunities to create a
learning environment that encourages problem-solving,
engagement, and active collaboration. A need to provide
a variety of learning opportunities existed for teachers
situated in a context in which teaching takes place. There
is also a need to thoughtfully provide teachers with neu-
roeducational bases of teaching at a level that is clear and
easily understood yet does not compromise scientific va-
lidity. The program needs a duration of 55 to 70 hours

of intensive training to show reasonable changes in the
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learning outcomes.

Teachers need to participate effectively in the course and
meet the assessment requirements. They are required
to show knowledge and understanding of relevant con-
cepts and principles to contain in the curriculum sylla-
bus through performance-based or authentic assessment
procedures. Teachers need to be able to draw on this
knowledge and understand to evaluate their strengths and

weaknesses and develop solutions.

Conclusion

Educational neuroscientists strongly suggest that teaching
the basics, concepts, and findings of educational neuro-
science should be the focus of teacher training programs
to equip teachers with valid neuroeducational knowledge
and to reduce the spread of neuromyths. Accordingly, the
present study, by combining the results of previous stud-
ies proposes a curriculum- the NeroEduTeacher program-
to promote teachers' neuroeducational literacy during
their in-service training courses as a part of teachers’
professional knowledge development. The program has
the potential to promote teachers’ neuroeducational lit-
eracy and consequently reduce the spread of neuromyths
among teachers. Therefore, it is suggested that this litera-
ture study on the matter be followed by an expert survey,
then a case study, and ending with analyses of teachers’

efficacy and their attitudes toward the program.
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Extended Abstract

Introduction

The brain is one of the most complex and active organs function of other organs of the body. Nevertheless, with
of the body, constantly working and analyzing informa- aging, people become less mentally active, and the brain
tion and data of the body. Besides, it is responsible for gradually gets smaller and smaller, to the point where dis-
monitoring and regulating the voluntary and involuntary eases like Alzheimer's, Parkinson's, and stroke occur.
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Alzheimer's disease is a progressive and irreversible
brain disease, slowly destroying memory and thinking
power, and even depriving a person of the ability to do
simple things. It mainly affects those parts of the brain
that control memory and language, and over time, it dam-
ages more parts of the brain. When this condition hap-
pens, more symptoms are seen and the disease worsens.
Alzheimer's disease is known as one of the most common
diseases of old age, which has a significant impact on
people’s everyday lives, causing disability and eventually
death. Early detection of Alzheimer's disease can help pa-
tients with the disease to slow the progress of the disease
by changing their lifestyle. Undoubtedly, if Alzheimer's
disease is diagnosed a decade earlier than normal, it will
simply be as easy to control. Doctors diagnose Alzhei-
mer's disease with the help of brain MRI, and the use of
these images with the help of machine learning methods
has become one of the practical solutions for early diag-
nosing of Alzheimer's disease in recent years.

Although machine learning methods have achieved re-
markable accuracy in this area, they still face challeng-
es. Thus, in recent years, to overcome the challenges of
machine learning methods, deep learning networks have
become a steady foot for medical image classification re-
search. Furthermore, in many studies, it has been used
for various applications. The goal of deep learning is to
learn the features of high-level hierarchical learning from
the features of the lower level, that is, in the elementary
layers of simple features such as edges and lines, and in
the middle layers the corners, edges, and then higher lev-

el features.

Methods
In the present study, the convolutional neural network is
used, which consists of three layers: convolutional, inte-

gration, and fully connective. Correspondingly, a fuzzy
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layer was used to improve the accuracy of the extract-
ed features between the integration and fully connective
layers. In the first step, the image of the brain was given
as input to the convolution layer. Then, the fuzzy layer
performed the initial distribution of input data in the form
of fuzzy clusters. Finally, the last fully connected layers
perform the classification and assign the result class la-
bel to the corresponding group of clusters. Indeed, given
that it is still difficult to distinguish boundaries between
classes in the classification of images of complex objects
or complex real-world scenes, these classifications are
still uncertain or inaccurate, so using a fuzzy layer was
expected to improve classification accuracy. Because,
unlike classical classification, fuzzy classification means
that adjacent classes have a continuous boundary with
overlapping regions, and the classified object was de-
termined by the degree to which it belongs to different
classes. The purpose of combining CNN and fuzzy logic
is for the system to be able to deal with more human-like
cognitive uncertainties and to process vague and inaccu-
rate information. In this research, the cross-validationwas

based on the k-fold method, where k=10 was considered.

Results

In this study, the experiments use the standard ADNI data-
set, which is the most authoritative medical imaging data-
set to design and test automatic methods for diagnosing
Alzheimer's disease. The MRI dataset included images of
302 people under the age of 75. This group included 211
patients with Alzheimer's disease and 91 healthy individu-
als. Certain subjects were scanned at different time points
and their imaging data were considered separately in the
experiments. Evaluating criteria of accuracy, precision,
and recall were used to evaluate the proposed model.

The results of the proposed model using the criteria of

accuracy, call and F score are reported in table 1.
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Table 1. Evaluate the performance of the proposed method

Model F-measure  Recall Precision Accuracy
No use of fuzzy classification 85.43 86.65 87.23 88.35
Proposed method 95.61 95.32 96.51 99.61

As shown Table 1, the proposed method was compared
with and without using fuzzy logic. Accordingly, the re-
sults showed that the use of fuzzy logic in all criteria of
accuracy, precision, recall, and F-measure, obtained the
values of 99.61, 96.51, 95.32, and 95.61, respectively,
improved the diagnosis of both groups.

The results of comparing the proposed method were ob-
tained using several other methods such as deep learning,
a combination of genetics and support vector machine, a
combination of the traditional neural network, perceptron
statistical method, unsupervised deep learning, support
vector machine, and a combination of shallow networks.
As can be seen, the proposed CNN model and fuzzy clas-
sification for Alzheimer's diagnosis has achieved 99.61%
more satisfaction diagnosis than other related studies to

classify Alzheimer's disease and healthy patients.

Conclusion

In conclusion, this study aimed to present an intelligent
method of combining CNN and a fuzzy classifier for the
early detection of Alzheimer's disease using MRI images.
The experimental results were performed on the standard
ADNI dataset. The proposed model based on the criteria
of accuracy, precision, recall, and F-score, with values
0f99.61, 96.51, 95.32, and 95.61, respectively, improved
the diagnosis of healthy groups with Alzheimer's disease.
It was also observed that the proposed model has higher
accuracy than other methods of diagnosing Alzheimer's

disease. Therefore, it can be concluded that the use of

a fuzzy classifier has significantly increased the model's

accuracy.
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Accuracy = (TP+TN)/ N
precision = TP /(TP + FP)

recall = TP /(TP + FN)
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Introduction: With the advancement of knowledge and technology, multimedia service for edu-
cation has been developed. One of the most overlooked issues is the public’s attention to adapting
the produced multimedia to their original design goals. Computational visual attention models
of human brain-inspired can fill this gap and serve as a powerful tool for evaluating educational
multimedia audience points of interest.

Methods: This multimedia educational study was designed with the help of the computational
visual attention models to evaluate and determine what parts the human user will pay attention to
when watching the video. The present study aimed to identify the locations of audience's attentio-
nusing computational models of visual attention and compare them with the data obtained from an
eye-tracking system to increase its impact on the audience and improve the quality of the produced
multimedia.

Results: Experiments show that by evaluating visual attention locations based on eye data and
locations determined by the computational visual attention models; in addition, to qualitatively
evaluating the effects of the applied principles, the amount of audience’s attention produced can
be adjusted according to the model of the attention produced in the video. As a result, by reducing
cognitive load, the multimedia effect of education will be increased.

Conclusion: The simulation results revealed that existing computational models of acceptable
accuracy could determine the location of visual attention, which facilitates evaluating educational

multimedia produced.

Citation: Shabani M, Bosaghzadeh AR, Ebrahimpour R, Amiri H, Latifzadeh K. Using computational visual attention
models in evaluating audience attention in educational multimedia. Advances in Cognitive Sciences. 2022;24(3):88-104.

Extended Abstract

Introduction

With the advancement of knowledge and technology,
multimedia service for education has developed. The
cognitive theory of multimedia learning proposes the

principle that helps multimedia designers and e-learning
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in produce optimal textual, graphic, visual, and auditory
presentations. Each principle is based on comparingthe
results of multimedia learning research in different situ-

ations and determines how much each is effective in bet-
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tering students' learning.

The current research used five principles of principles
mentioned in the Mayer multimedia learning book. In
recent decades, many scientific studies have been aimed
at modeling computational mechanisms in concentration
orientation. One of the most overlooked issues is the au-
dience's attention to adaptingthe produced multimedia to
their original design goals. In this research, using visual
attention models, this study try to predict the audience's
attention to increase the educational impact of these vid-
eos by providing scientific solutions to improve the qual-
ity of educational multimedia.

Computational visual attention models of human brain-in-
spired can fill this gap and assist as a powerful tool for
evaluating educational multimedia audience points of in-
terest. The models used in this study are the four types
of bottom-up visual attention with the best performance
(6, 10, 20, 23), effectively improving and enhancing the

educational quality in multimedia production.

Methods

In this study, the tests using the bottom-up visual atten-
tion models on educational multimedia based on five
principles of the 12 Mayer principles (Five principles of
Mayer are: Coherence principle to remove sub-elements
and unnecessary elements, the Signaling Principle for
signs to make the essential elements more salient, Redun-
dancy principle through graphics and narrative to learn
better, Spatial resolution providing words and images
closely together on one page, and Temporal resolution
providing words and images close together at the same
time). Besides, the results were examined based on each
model and type of experiment. Multimedia was evaluated
to determine the locations of the audience's attention by
the eye-tracking, and its results were used to evaluate the
accuracy of the forecast results by computational models

of visual attention.
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This multimedia educational study designed with the help
of the computational visual attention models is evaluated
to determine what parts the human user will pay attention
to when watching the video. Using computational models
of visual attention, the current study attempt to identi-
fy the locations of the audience's attentionand compare
them with the data obtained from an eye-tracking system
to increase its impact on the audience and improve the
quality of the produced multimedia.

Visual attention computational models are typically con-
firmed compared to the eye movements of human observ-
ers. Eye movements convey essential information about
cognitive processes, such as reading, visual search, and
scene perception. Accordingly, this study assumes that
there is a model that produces a saliency map S, then
compares and evaluates it with eye movements G (or fix-
ation by the human eye). The evaluation of criteria used
(including AUC, LCC, NSS, and SSIM) to determine the
accuracy of predicting the locations determined by the
model with the audience's locations.

Each of the computational models of visual attention is
implemented and evaluated based on the visual saliency
obtained from the multimedia produced based on the first
five principles of Mayer. The values obtained are based
on the above criteria in the work method for each shot
(the sum of consecutive frames to create a scene).
Notably, the multimedia dimensions are 640*480 pixels

and 30 frames per second.

Results

The ground-truth saliency map (GSM) for each frame
was obtained by the three participants (visual health),
who viewed a five-minute video (30 frames per second)
in free observation mode. The video contains 48 shots
and 5069 frames. This way, wherever the audience sac-
cades on the point, it is the point of fixation in GSM.

Then, for a more significant adaptation to the human vi-
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sion region, a Gaussian filter is applied to it, and the final
GSM is produced for each frame.

Some features were used, including color, intensity, orien-
tation, and motion (obtained from the optical flow meth-
od). Furthermore, in some scenes, around some areas of
the image, no visual attention is attracted and all the user's
attention to the central part is for two reasons; The first rea-
son is the lack of information in some areas of the image
(center-surround difference), and the second reason is that
individuals focus on the center of the image (center bias).
To examine the signaling principle in which the designer
aimed at attracting the viewer's attention to the expres-
sion, the user's attention is attracted to the desired mark.
The reasons for the audience's attention are the motion
of the mark and the center-surround difference. These
demonstrated that by better marking, the audience can be
better attracted to the desired location and increase the
learning effect.

The two consecutive frames in which the letters appear
in time and place attracts visual attention, which is the ef-
fect of the object's motion in the two consecutive frames
and follows the audience's desired content based on the
spatial and temporal resolution principle.

When in the principles of signaling, coherence, and re-
dundancy, the purpose of the multimedia designer is to
attract the audience's attention to parts of the text and im-
age. However, due to the lack of difference between the
background and the thinness of the text and the sign, the
audience's visual attention is not well received, and using
visual attention models, changes such as creating a differ-
ence with the surroundings, proximity to the center, and
motion the frames are made that attract better attention.
Overall, evaluated frames with the saliency maps of each
model used for each shot, the highest adaptation to hu-
man eye data. In addition, the best performance in frames
with a center-surround difference on the Itti et al. model

(10), in the center bias frames of the GBVS model (23),
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and the frames with motion, and the same superpixels are

the Wang model (20).

Conclusion

This study used models available in bottom-up visual at-
tention to improve educational content. According to the
obtained results, the computational models of visual at-
tention can be used as a criterion for predicting the attrac-
tive vision of the audience. Although the models do not
have the same results, they have a good performance and
are close together in predicting areas of human attention,
it is essential to increase the quality of educational multi-
media using the possibility of these models.

Using visual or combination models of vision or combi-
nation of the audience can be anticipated, and by putting
the necessary content in the pre-explained location by the
model of visual attention, quality, and multimedia impact
can be increased.

As can be seen in the experiments, a model alone does
not have high efficiency in all cases, and the models have
different results depending on the type of algorithm and
the features used. By combining mentiond models, they
can help improve the ultimate performance.

In the following, the current research strives to improve
the values of these criteria by improving the above-men-
tioned model or creating a new computing model to adapt
to actual data. Correspondingly, examining brain signals
and the effect of attracting attention methods on cognitive
reduction, as well as the provision of software that can be
used to evaluate the multimedia education produced can

be considered for future tasks.
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Extended Abstract

Introduction

Deep Neural Network (DNN) models are one of the most data and use 2D convolutional layers, and this architec-
dominant unsupervised feature extraction methods that ture is usually well suited for processing 2D data such as
have been widely studied recently. Convolutional Neu- images. Convolutional neural networks work by extract-
ral Networks (CNN) combine learned features with input ing features directly from images and do not require fea-
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ture extraction by an observer. The corresponding prop-
erties are not predefined. Convolutional neural networks
learn to recognize different features of an image using
tens or hundreds of hidden layers. Each hidden layer in-
creases the complexity of the learned image features. The
initially hidden layers can learn how to detect edges, and
the later layers discover how to identify more complex
shapes, particularly the shape of the object we are trying
to detect.

Generally, CNNs in each layer recognize more detailed
features from an image that conclude, analyze, and then

decide.

Methods

The basis of this research is based on DenseNet deep
learning architecture. DenseNet architecture consists of
several dense transmission blocks placed between two
adjacent dense blocks. Each layer uses all the previous
feature maps as input. This new model provides elevate-
daccuracy with a reasonable number of network parame-
ters for object detection tasks.

With changes in settings, these algorithms achieved high
accurate results in several datasets used for this purpose.
Sets of features are collected in a flat layer and recon-
structed layer by layer as a latent space of an Autoencod-
er network with UpSampling layers.

In a joint project with the support of the American Sci-
ence Foundation, Stanford University, and several other
scientific research centers, a website for the free sharing
of brain and cognitive science data under the openfMRI
was launched in 2011 and then renamed openNeuro.

Accordingly, these data were related to confidence in per-
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ceptual decisions, which were simultaneously recorded
in EEG and fMRI.

The task used during data recording was the Random
Moving Dots (RDM) test, in which healthy volunteers
were asked to judge the direction in which dots were
moving across the screen.

This study used the independent component analysis
(ICA) methodto clean the existing EEG signals in the Py-
thon programming language using the fastICA algorithm.
The self-sufficient analysiscomponents are called the
separation of independent sources mixed by an unknown
combination system. Besides, the the separation should
be done only based on the observation of the combined
signals, i.e. , both the combination system and the prima-
ry signals are unknown.

The Gramian Angular Sum/Difference Fields method
and Markov Transfer Fields were used to reduce the size
of the input without losing the basic data and to convert

the EEG signal into images.

Results

The test data in this deep neural network are tensorial,
consisting of MTF images with a size of 64x64%3 and an
fMRI image matrix with a size of 70x70%32. The total
available data are 16962, and the number of test data is
11873, which for this network, the ratio of test data to test
data is 70-30. GPUs from Google's Collaboratory service
were used to process these number calculations.

The total number of parameters is 1593175, of which
1541275 parameters, are trained in the network. The av-
erage accuracy of the model was 85.86% during 1000 it-

erations (Figure 1).
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Figure 1. Model implementation steps

Conclusion

The above method using fastiICA, MTF, and DenseNet
deep learning algorithm and combining it with an auto-
encoder network is new for reconstructing brain images.
According to the obtained results, it can be concluded that
the deep learning algorithm performs better than other
superficial methods in many applications. As mentioned
earlier, the deep learning algorithm is a new method yet
has much potential for improvement and development.
The method used in this research is a novel method in im-
age reconstruction and there is a need to improve it. De-
veloping methods can help improve the algorithm perfor-
mance in future work to increase the accuracy model and
a more appropriate weighting of the used neural network.
Additionally, with newer deep structures that increase in
number daily, their efficiency in image reconstruction us-

ing EEG signals can be evaluated and checked.
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Introduction: This research aimed to determine the effectiveness of computer-assisted cognitive
rehabilitation on the neurocognitive profile of gifted students in special gifted schools in Sanandaj
city.

Methods: In this applied research, the method of collecting field information and the present
research method was a descriptive quasi-experimental type. The statistical population included
all students in the age range of ten to 12 years in the gifted boys' schools of Sanandaj city, Iran, in
the academic year 2018-2019. The number of 112 participants, of which 18 people were available
(nine participants in the experimental group and nine in the control group), were selected as the
sample size. Captain Log's cognitive rehabilitation software (2014 version) and the standard Kan-
zer's psychological profile questionnaire (2004) were used. Experts confirmed the validity of these
questionnaires. In addition, the reliability was calculated through Cronbach's alpha coefficient
(0.81). To analyze the data, descriptive (calculation of mean and standard deviation), inferential
sections (Kolmogorov-Smirnov test and analysis of covariance (ANCOVA) and Carbs assump-
tions (Regression and Levene's test method) were used using SPSS-26 software.

Results: Computer-assisted cognitive rehabilitation affected the neurocognitive profile of gifted/
talented students in the special schools in Sanandaj city, Iran.

Conclusion: The present study’s results showed that computer-assisted cognitive rehabilitation
affects the neurological profile of gifted/talented students in special schools in Sanandaj, Iran.
Furthermore, the results revealed that computer-assisted cognitive rehabilitation increased work-
ing memory, sensory function, language function, executive function, and processing speed. The
conclusions indicated that the computer-assisted cognitive rehabilitation affects the neuropsycho-
logical silhouation of gifted/talented students of special schools in Sanandaj, Iran. The results also
showed that the computer-assisted cognitive rehabilitation increased (working memory, sensory
function, linguistic function, executive function, and processing speed).

Citation: Fatehi M, Rezayi S, Sharifidaramadi P. The effectiveness of computer-like cognitive rehabilitation on the neuro-
psychological profile of gifted students. Advances in Cognitive Sciences. 2022;24(3):116-130.

Extended Abstract

Introduction

Cognitive rehabilitation is a treatment that emphasiz-
es the role of executive functions as one of the valuable
treatments for reducing cognitive and executive prob-

lems. Cognitive rehabilitation can be considered a kind
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of learning experience aimed at restoring brain functions
that have problems. Computer-assisted rehabilitation fo-
cuses on the neuropsychological processes using comput-

er-based exercises to train cognitive functions instead of
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paper-and-pencil methods. With the ever-increasing prog-
ress of computer technologies and the accuracy and ease of
their use, various computer programs have been designed
in cognitive fields, especially working memory, which is
one of the components of executive actions. (22). Neuro-
logical skills are developed through experience, training
and learning. These skills are automatically strengthened
in most children and students, but children with special
needs face problems with such skills, and they must be
taught (24). Constantly, low-achieving gifted students
are overlooked as a significant part of this group (23). At
the same time, the research results of Pumaccahua et al.
(2017) showed the effectiveness of computer-based cog-
nitive rehabilitation strategies in improving children's
cognitive abilities (13). As a result, in the last three or four
decades, due to the pervasiveness of the consequences of
cognitive disorders, many cognitive defects that comput-
er-assisted cognitive rehabilitation strategies can compen-
sate for the defects and increase the quality of life of these

children. This issue needs special attention paid.

Methods

The method of the present research was a descriptive qua-
si-experimental type. The statistical population included
all students between the ages of ten and 12 in special gift-
ed/talented boys' schools in Sanandaj city, Iran, in the aca-
demic year of 2018-2019. The number of 112 participants,
of which 18 participants were available (nine participants
in the experimental group and nine in in the control group),
were selected as the sample size. The cognitive rehabilita-
tion software was Captain Log (2014 version) and Kanzer's
neuropsychological profile standard questionnaire (2004).
Besides, experts confirmed the validity of these question-
naires. The reliability was calculated through Cronbach's
alpha coefficient (0.81). Ultimately, for data analysis, de-
scriptive (calculation of mean and standard deviation), in-

ferential (Kolmogorov-Smirnov test and analysis of cova-
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riance (ANCOVA)), and Carbs assumptions (Regression

and Levene’s tests) using SPSS-26 software were used.

Results

Based on the F value, the results showed a significant
difference between the groups (control and experiment)
(P<0.05 and F=10.257). This means a significant differ-
ence (by controlling the pre-test factor) between the neu-
rological scores of the experimental and control groups.
Accordingly, the proposed research hypothesis was con-
firmed. Therefore, it can be concluded that computer-as-
sisted cognitive rehabilitation affected the neurocogni-
tive profile of gifted/talented students in special schools
in Sanandaj city, Iran. Similarly, the value of eta square
showed that approximately 85% of the variance of the
neurological profile was explained through computer-as-

sisted cognitive rehabilitation.

Conclusion

The findings of the present study concluded that comput-
er-assisted cognitive rehabilitation affects the neurocog-
nitive profile of gifted students in special gifted schools
in Sanandaj city, Iran. According to the research results, it
can be mentioned that the brain, a flexible organ that can
find its lost function by restoring itself. In the recovery
process, other brain areas take over the damaged parts,
and new neural pathways are formed. Therefore, comput-
er-assisted cognitive rehabilitation programs for the brain
to recognize and shape these alternative ways minimize

the adverse effects of brain injuries.

Ethical Considerations

Compliance with ethical guidelines

In this research, the principles and rules of scientific eth-
ics, such as trustworthiness, confidentiality, informed
consent, and honesty, have been taken into consideration

by the researchers. The authors tried to comply with eth-

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.


https://creativecommons.org/licenses/by-nc/4.0/

ical issues such as obtaining consent for research, check-
ing the results during the research, and the executive re-

sponsibility of the research.

Authors’ contributions

Mohammad Fatehi: Was involved in the design of the
study, data collection, data analysis, and article writing.
Saeed Rezaei: Participated in the study's design, revision,
and revision of the article. Parviz Sharifidaramadi: Par-
ticipated in revising the article. All three authors read and

approved the final version of the article.

118

Funding
This research was not under the financial support of any
institution and was carried out at the personal expense of

the researchers.

Acknowledgments
The authors thank and appreciate the cooperation of all

participants in the present research.

Conflict of interest

The authors declare no conflicts of interest.

() This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.


https://creativecommons.org/licenses/by-nc/4.0/

HY-1F Sl=xivo

-l H e slwa)l A=

- 9,.: allae

9238 03907 S (S Uenas €y 3 LAYy S i lg s 1

Yool 50 Sy pd gy e T SLSy sk ¢

Olnl el ( Slblb adle olfisls ( gLzl SesS u’l’;)‘yi 5 sobiad ylgy al )l owlis 157

OPs85 gal Gl (m3lidicnas Erad LAl (SIS (LSl (poil e Gy nl Sue t4odie
g2 g el (LBgRiS oy ol

leiland g5 | hoys pal> Shagy by g e bl (g9l0,5 gy ws3lS gy ol B My
5 s oyt (5T ey Al wylie 50 JLo WY B Ve i oy (g0l 2l 4dS” Jolis ()Ll amalr o
A5 ialesl 05,5 10 125 Q) ;i WA olaad uyTwd ;0 Siygeo 4 4T widgy a5 WY olows 4y WAA-IWAR  Leass L
5 (VF as.0) Captain's Log sl cido s jlidle s aiad Gl diged poxm olgie 4 (S 09,5 o a0
Sype aasis angs sl ol otlsy 09 (VoF) Kanzer's a5l sycvas fom ool aslitiny,
i 3 g eosls Jodou g anjan sl b dulone ((IAY) Flig)S ST cupd Gok bl 3,5 1,3 s
GreiiesSS ulylsS 5 Boiyeanl 85,5505 (505D (bl 5 (il Bl 5 e Siles Apuilne) hpoys
s ooliciasl SPSS-26 (glafsiles 51 osliciasl s (35! 5 CygemssSy 0905) upslS” cboagyino by olyas (15T
s G255 oy e Ghgmis figal il 1libcas Eres 2 ghaibly L St )y Hadidly
Sl 8l Faiw

Oolde hgmi el idlo xSlidcaac Frans p gbailly aslis isuls a5 ol lis bl 8.8 gad AR
bl aldl sl Lailly (1Bd (i les a4 ol (Lis gl Geien )l 13U g Hliwed Gheyd oy

REOUW [P XI5 CYPIGI=SONIP N = IO 1 L S TSN W PV | Doy | P

1YAa/1/7) cdb 4o
VFeelo0/Y0 23l TH!
VFoolof[of 20 9

Sl sboilg

Sbably gBll szl
e

9858 Oljgal s

Jytas skiugy’

9 obdly, 09,8 Ludils (Ilo) wres
e olRuils gl o5ssS JZJ)'}AT

Olrlols ( Skl

Rezayi.Saeed10@gmail.com : juos!

doi.org/10.30514/icss.24.3.116

PRV

duolie ;o yiga i ol 8l as wakiae (S K0 B,k 5l(Y) 00 5
Sl Yooiod JLS 50 5 oz i 58 Logas ol oldl L
a9l ) il oo it (LB, 5 (bl SIS
Foslas (598 Olojla 4y Cod 093 (23LS lo U5 Jdo
SIS (oo a2 |y (6 Sl JLad 5 (S 955 5l ele] g 00
5 St 3l el ilite hilae (905 (lieel RIS anslr 5o (F)

14

Srn b @ 093 (e (095 L anslie 0 h9ans (535S
S SR Yl e hen gl 3l S 4 (g s ol 31.(V) Wl
ghe ;o 4z 5 i 5 LD ghe 0 ar Gl plee
ol eyl gole BN L elanzl g able (Slils,
315 00,51 wald o3l ol jo ) g o Slae die g S5 5l o S
ol 3l Saij 5l sols slracs 00 Sles mhaw Juall Ccoge oo

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.


https://creativecommons.org/licenses/by-nc/4.0/
https://bit.ly/2zmyNU8
http://dx.doi.org/10.30514/icss.24.3.116
http://orcid.org/0000-0002-0429-7222
http://orcid.org/0000-0002-9857-4402

35 5055 55 (igel aies 5o bl 5 Ghaled amio (5, (haled
S pl8ees sFlis slas ;)15 g jo a5 () )) 04 oo ool
Gipg a5 Jb 55 (0F) casl ot anl s lidceas sla Ml
i nly sles el Lisu il ) S ¢l ISKen 3 Pumaccahua
OF) ol 5565 5L gl saialls o5y 1 glail], 3Lt
S o DS Sl g 513 e & 3 an o a0
G, s i ls glas el 4 o 3l mls §l g b
b oBess cul (S CudS 5 wiS Glpa |y palls adlgn oS
S,90 (pl 0 ladl jein Lol .l ouls (glofg dxgi e ioljl
el oaaloml paBlie bl 4y (69)lg0 4 5 00gu oalad
uply G2l lye Con clagh Wi g Lgaee
2V 5 Slae b el 555 JUb o, Lail, sl
OLas gmls ol pll s et (LAl ST el QB35S
D153 Jlab alailor 3311 coryn o] 5L il oS o
uly Sl olges 9y rl 51O 0900 YU 3 Soe by pus]
aaSl> Sguge )0 Fgo glalSlae by, SOl 4 LAl oSl
IR 5 Gshle Al wso s Vb o Slos b sl (IS055° Jlub
Eros 2 LS e Oloys aslip (i35l (e Cou clagh
et (Slmsd iy GlodnS GB0s8 (i lg cmas Gl )l
» S bbpme i loys jlolixe Slols lis s assls plxl ol
DILLe) ol slauliie 03,5 dos 5 (BLSls) cuas glac e
50k g Al pby o Sles (S (o 3 Slee azy
00) 351 talajl 05,5 po (S5l (3l 5 2! sloo 5,
SELD (S8l (i Sl lpre oS clagh Gl e gl ks
s GBS (o2 o ySdes gl az g (JUb abidl> p slail,
slo plas mbo sl alxl s b e b sl DS
o gl (GBS sy a5 ol plas pol> Aagy oS
St 55 5 b g g Jlb Al il slos S sy
2 el nl g oad sl b P jlars (BosS 0 (2L,
loalslie & S g o () sl ssile sl 35 oloj Jsb
L slas SIS ol ) 4 aile e o B LLh il slaibl,
el e sl S s (fS055 oas o Shac 5 il
Cod phpgh o) Ken g Sidl oS SeS alin sl PLS|
Gy ok e p skl LS aseply b plye
oyl sleailas @hls ol 0)50 g Gligel 1l (325400
olid gl sl sll Loy el olail wjlae o Jd ioofasgs

Sgups el (g lole Hob 4 Lally Solis sisule a5 ol

IP-

Olgelmle b5 50 )5 Gl el oS o )ls 092y ke
65l alox 51 (63)l90 desl plalre 5 (ally b alaas g Shga s
S99 Vb (oockaisogs Jio (e la Shg wizres 5 Slikasl
3 57 g Al oS e Jis 4 a5 (bl 51 (S50l
(F) 905 (o0 )l 3 pladdloas (Laga s (o)l

Olisel il g0 (yolyey (Logmses aba j0 (g0 & 5y ax g
Dbl L Sy (S, DS s a5 YU sla LUlss L
"5 g0 bl jeel iils PMasl b waiiws ylojen o9 (6 SOl
Slesxl JYo 5l (S lgie 4y ailSgo o liiwl page ol oo sl
L 5055 hpogi sl a5 col (Mol (Lo52 55 (S590105 52
@ Jebifazg sali ST L 5 g pFol S L YL Sl
b GEldbas Wbyl 5 L"}"‘ ( Sk 31 (0) 95,00,
5055 el L s g ogh bl ) 4 el oo i
! oo S5 .(F) ol ite g5 5 (6 S0l DY 4 Mo
st G2lagls, loanlp boas s ol 4 o bibceas
e (oo Sl e e Jos p0 SE g s ke S
(V)9S o (80 lejls g malats 1), (slaoloyg oo SIS ol
3 Gloo S al b g e pMasl ol gslibcuas oFuys
S slasilp Sl ol sl ol 5 oli 55 slas 55
by %S (o0 S8 5355 925 0,90 Jsbo ,0 o5 cunl (3Lt 3
(A b oo oy Sloz g Sz g5 090

@ Gl ONLST Jlesl g gl lp &5 SSLS Lol
] Yo slaojg g glp Sleye Slead wed o 00y S
4 LS ity Sdd s S (o Ll PR e sl
S ple sladiil e 45 aighe BB le s
S SIS S o ors (gl Lt glacssl S 4 g e
0 S35 )lge pl den a5 wies Wyl b coisn senge |y sSLS
2 obablly G iS00 Ll jre (g pdy Sl Lol 5
by goiaslys 51 69,555k 9 Conl arly DleMbl (3ls 5 g Sl
b sl Wlgi oo 5 9 e Glaled @ 1) (69,8 el 5055
Sl o9y (nl o S (b SS9l sl 08 sl guialys
Folgis Ol ped el 4 5 9l oo dgpe Al slasles lol
A3 SSeys )Ll po lan ye3 )3 S8 ya (e | (G315 5 09 b o0
A LS o1y pleyll (g5 bs G ped sl slrack a0 o0
03 slal ool 3 b o5 SLS el sl G,k 5l as RSP
(e (V1) dd S | wied wie YU mhaw (6 250k j0 &S
CallB b S o s w5 s & cslalll, 5L slast

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.


https://creativecommons.org/licenses/by-nc/4.0/

a0 18 a0 g0 |y s s gl Lien T 0%
slatjlos yo Ghgans (B384 (pl 4wy b Galple
5 () aited dxlye ols oMSie b o3lid oy yeeas
D> 5l Sl a5 canl ool sl 039> (pl jo (Sl sla taghy
wohol e di) ool adllae ol G 51 G sy 5 il
S 5l LT a5 col Sl nl & 55 By 0l sy
ohis olhe Sisri oligel il (SElidaas Ered  JLaill,

£l 52l gati pliw s (925

I gy
5 o Ml (55155 by, g0 )8 o 5l ol gy
anolx (hghy (ol )0 09 (alejlans g9 5l hrosi |21 Sogy b 5]
s ko 35 (JLo VY BV ) s 3 3] il Lol s o]
L OVTIANYA Lo Lo o gt ol bedis os
5 S g g, 5 o dnalr S o ] il e 5 VY Sl
(5SS 09,5 ) 55 5 Stalejl 05,5y 55 ) a3 VA Slawi oy
3l g g0 Julds 0959 (sl lrs il Ol diged pox> (leie 4
SELd Sl adllas Bus g Lies Glacda § Coiz o Sl
Wz hled pae : ol 55 79,5 Gl )lre g il &bl 5 St
o JooSS pa g bodslitin n (03,5 50 9 Ghgly Wg) 40 &5 20 @
OF il 00t eSS o0 Ve Sl Gl o5 (g0 4 aslidn
Captain's o>l aoules )1580e 5 51 oe il anles Bi diges
L Gl yenas F e o laibin] dsliiuyy 5 (V)Y aseus) Log

s ooliiwl Wools (g 9ls,5 (ol ¥+ - ¥ Kanzer's

S il 5l b AL 3 i s olg8 51381
51 9,980 Captain's Log «(Y+\ ¥ as.s) Captain's Log
e Slse 2 (2l (7)) Sl (SBUD (b9 e oLk
5 Sl csataly 5 @0,k 5 sl gl S 33l
U sl by s o] olol 0,135 o iled ) 00,8 saal Sy
PIPS i cnl &ly 5o el Jlgal (63550 (A3lop S
aly g0, el 555 5 (Sals 5 90,8 sl saiallys 52,973k
SIS0 3o oy g Jleb alible (T bl 515 o ol
o 5 30,5 o Jolt |, 5L il o lan o 1) 5oy
Jlo & 51 YL oLl el o bt asliyy ol 1y 5 e o o
(s 33l i lee 4ol nl sla S (IS ok 4 el oslizul LB

455 35y 5 4z Sy Bad b (o e 53k e vz il

IPI

byl sloailas glls oligel s yaabyy 5 gy sylosk
shls ligel zils ols lis cuiomen Sgb oo IS idaxg
5 23 (V7)) el Jloy05 (gl syaelin Gl ) LS
Sbalbly sl Jaso g sidu jl Glae Cov siagh o Kan
S 4 We (8095 0 gl )lo3k 22l 0555 s 2
il plail oliile S (g 5 Gigel 5o b fazss olu)l
G5k g 5o JLallly Sl Lasuiles as oly las mls
Byl 8l e Gilas g ole b S 4 s 8068 j0 &l
Sote slp L]y GBS (asuple oS ols (LS mls (e
OV ) oyl ;36 80sS muly s)losk oIzl oS,

by g2 e isel syl Glgie s (chagly oS 5 Ye
alold b +/2Y Sl ojlasl a5 ols las guls .asols plxil Jodoeil )3 4
5 59‘_..1.7u|)5 CJLU kSM")}A" 05; las QLMAJ d)l.:‘) » ‘5»..\.;.4 6»_>L..~u
S 3l oy Olles )0 (o Ghg, b analie jo ) Al e
ey aaliy loe cou imgy Leding .(VV) ol olis g5
aozr I BLOGlyycas ol p SLL LiSly
oy Sloyd aclp aS ol Hlas bl ol plil ol >l slas S8
oz 5l SELD g eas Glod e S Sl SSLD LiSu e
Stuifbergen .(VA) o lo Soge;l aladl> g a5 o o], sloo 5,15
alZlae SO SLally colis sisuolg a8 wies e olis ol e
g |yl dsel> glalasrs ;0 00,5 o 4y wilgd oo a5 Cl los
Sl (3950 Lw..) el 0 ,Slas dgugy jo a5 el oal ooly ol
aladl> gl idu il laie con iagh o 5en g Yang (V1)
Olszlesb ligal Gils ailss sloclen 595 2 1y slaill; )8
&, abadls slailly oy i 09,5 g0 aS oy lis b aisls alol
ONlgz slaslae jo colgS 09,5 A s lad glus g OIS
(V) wisle ylad jlolises Sgupo

aS wileals ylid il 5o (g ke o igh S L Canl S8 LLE
o3o3lom 5 03e3l i oyl o Lbatl, cisuls slaadl
A LS oo obul o Sles (o (g jlolae cd iy J S 69,5 L
uu)‘\.\.o O uaya:u 693 (_gl.éj.».’.».a Syg0 4O as GQJ-C PES YLI ;,JUa.A
3055 g oo Bawly o] 1y Kaagh .cuils 099 yiS oy Ligh s
EFoly s Sl (Sla e cnl jo Bl Kaegs M

ool g5 (el s (i ibae & e 2 Jballl, 5l

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.


https://creativecommons.org/licenses/by-nc/4.0/

09,5 5 9 WWIYY (so3litay 5o Galojl 05,5 (o 3,Skas 050
o 0,Skas 005 Silio 590 s bl o VYNVAR ply S
LS LS ls by 5l ey s seilom 00 GhalesT 05
o) oSils Lol el 00903 a5 LB ial33 VVIDF @ Ll
o3oilom VIV @ (g3l oty VYA I 558 05,8 50 05
ol Al oS el ee] i Ol e ds s 45 sl 00
23 Ve el 5o Gtalejl 09,8 (s 0 ,kes 0500 (5 Sike
Ok 3,8bes 0508 el 390 55 WBLoo VYIVY plp J3S 0,8
LS5 Gl by 5l ey e seilom 00 GhalesT 055
o) Sile Lol el o050 gz BB L3 VWY Ll
09'0)—‘()’“) VF/IFY L Q?“’)1U‘““" VWYY )‘ Jl,....S 09)5 L) o).o.;
ails oS il eyl i Olied A Cas a5 Sl 00,
O3o3lin o Ghlel 09,5 (alrl slas S 00 (e Sike o
28l 3l e s Osmilom 00 Gilesl 095 all lee S,
ol 03903 4255 BB LlBEINVEN Y 4 JLal]) soll pidu e
VYIPY 4 oygm] it VYN 51 LS 05,5 50 0p05 ol cyeSilis Lo
‘595 U’“"‘)S‘ UB'A)TU*“') u‘).o.: A Cns S ol O U?‘A)TU’“‘J
30 ialosl 09,5 (5310 5 g pw 0505 5uSile ygbo paed el Al
Oy90 4o Ml)‘ﬁA \Y/IYA ).3‘).3 J).MS 05).? )99 VY.
Ot 090l 50 Olejl 05,5 G3lo s e s 008 (ks
stz BB lENYIRF 4 Lakl, ssll casu ol cél s
995l G YYIVA 51508 09,5 50 0505 ol (eSibes Lol el 00405

0323l Dlped 4 Cnd a5 Sl oa; (33l VWAL @

0905 Gl

Sl @il GJ O3l

Wools yogs Jlo

—B9,5 gedsS Sl e 3 S9ge Sl site (139 Jlo i (opp S
S mie ol ool lis mls aS ol colau] Bgi el
SR Sl i @i &5 (ol 4 arg b adlboe Jboi eg
b yeicio (g S o3l ol g 035 Jloy (h905T g 5 95T e 5
Sz ollssS Jeld Syl g3l 5l el oog (slalolé
A oolazwl bools o

b il yly SKod
Solp sl F ol 05d oo camlin ¥ Jgaz j0 a5 j5bjlen

IS g imlesl 09,5 50 903l 50 Ligh b yeitie (o il g

Iy

plen aladl> (il G o JySos das e 4 0 S
Sl e 50 oolaiul

slbojle s Kanzer's  SSlbglyycuas E e
sboyl sl Yeof Jle o Kanzer's bhug  oSllbceac
Gz 500 ags Lo VA b D l5osS iblidcas o o
28,5 objlia Sl sladiges sl VYA Jlo o 1) o uile
3 Slos wdxgi OIS slo oo 00,5 (gl)ls anlisiw ol (YY)
@bzl S S5 (s S0k 5 abible (ol o Shes (S >
slaz)s ez G5 lde S5 4 &5l (LS Biloy 4
(F) 2 L (1) lawgio (V) ads o)) oaid canlive &jgo 4
JooSS polae b cplly Lawgs oS e delitin 098 0 (51050 00
Nl o s a o ulidie 00,5 Ol ol ggame 55 JS 0 0l 39 oo
cyd el S Sl as Sla s (re d faS 050d
ls 3 2l Sl o 5l asliiny al (g 25 b
SR b als jo ol slesTib ol copo g /A0 B /YO
el el g,y 5l ol esle (2l s slp sl o (3158
ool bl 5 als, b 38 e ol e 45w solinal _Lle
bl Lol ol aid 5 51,8 0ol 0 )50 Gy Slo iy 5o delidons 5y
el Cawd @ (pauo HTAY) S 5 s gy Ol 50 delidiw

5 el Jold Ghnogi sl by, Sl Weesls Jlod 5 i sl
B9yl 39,5 50055 slogeiD) (bl i g lxedl
iz omllesS Jelos g3l 5l Glegly (hol 4nd b sy Sl s
() 5 O3 sS 5 0905) )5 soadgsio b olen (15S5Le) o st
A 0ol SPSS-26 (515806 5 aeli 55,k

aaidly
(s 09,5 (2 pdin w0 oo (i SELD Cumex slo Sy o) 2
JLo Vs o bgrye gwog)S (0 ieS 90,0 FAL JLo VY 4 Loy o
Gl 00ls lis bl o jlel )0 pizen il e oy YO
IEERAAR Qyﬂ& 59 u;:;.ll.o)‘] oj)f Jled alasl> 6,05 u.._i'l...a
Ui aliblo o y05 uSilio 3,50 50 abbca VWY ply S 09,5
s 2 plgs 8l Sl (B O3l 53 Oles] eg S
Ol eSile Lol sl 00505 pzgs BB a8l VOXYY 4 Ll
VW L)yoﬂu...i \YIPY & &9‘}1&-& VYN 51 S 09,5 40 0505

OSles ol ALES 65 T3] g0 5T s Ol e 4y S 45 sl

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.


https://creativecommons.org/licenses/by-nc/4.0/

Srlp ombyls shls (o3ls  cae s 5 2l slos SIS )b o Sae Ol (Fry S lolins Wog )5 o jo Jlade ol a5 a0 LS

B I TUT *31 [0 SCRT-TY SOt PR S| I ¥ FON g PRC

ool om RIS 3
09,5 L yuiio
o Bl il (Kl o Byl (1 SKleo

\/F¥ VOINY \/FY \Y/YQ u:q.u;i

Jled alisl>
APARA \Y/PY YIYo ARAR! Jys
VAN \VIoF Yo AVARS u:.g,uﬂ

‘5‘“’ é)ﬂo.ﬂ
YIY- AR YIgY VY/AQ Jyes
Vi AR7AR YIVE 'Y &.LQ}T

obj o, des
\ARE VF/IFY Al AAVARY Jys
\IVF AR \IYY YY/AQ u:.iuﬂ

sl sl 5,8

\Vidd \YIPY Y/-Y ARAAR! Jyes
V/04 \VIoF AAEN Y/ - u:.iuﬂ

o310 g e
YV VY/AQ YIYA \YIVA J,.J

by il ly (Ko oy 2 Sz 8 90)] @l Y Jgu

Pl df df, ool ool o
oy o \§ \ Y- Ff Jled abidl>
-5y Vs ) ey > 9 S es
Nadi V& ) /YY) ob) o Sdles
-IOYY 15 ) YA el g Sl
SITAY ' ) YA S

(5S35 bl 09,8) Syt calisis zolaw ;o atuly it o933l Jol mls el 5 398 o osalin ¥ Jouz jo a5 ol

Glp b lgsS Judow Jaw 5l eolaswl jeoee cplply cwl LSS G lolins (ygman 5y cond  SKed as 3 Joge)l o ol 136

3,18 3529 g sbaosls 9 Oilmed pitie o e S, b ol gle 4 b (P>4/40)
I

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.


https://creativecommons.org/licenses/by-nc/4.0/

O3S 5 (5o oy 8l illy Julos S Y Jgan

Polaiie  F o olygize oufile (olil axye ©lj9dme g gae &0 ko
ML RYISI VeYY Y Y-IYVO 09,5 # yaoil iy Jlxd alidls
JoYe YAy VWA Y YEFV) 09y5 # 303 iy o 3 Shas
OV Y/FYA AIY -0 Y \WIEY - 09,5 # oaoil it ol 0 ,Sles
YV ¥NED #1074 Y 1Y/ 04 09,5 # (3905l iy stlyz! B0,
NIYSERER VS VEIVAA Y YUOVY 09,5 # yaoil bt (DS Ca gas

e liac g o pobaibl, 3l Jise g cd S an g s
010 53 i (s e G950y ol (g5 (lisel il
ol aoy8 AD sga aS s oo lid 503 Bl jadone Hlade pai

355 om e o]y (L i 5 b e

O Dol Cge FJladke 05l oo canlin T gm0 jbles
9 P<‘/‘&) ML’LSA ‘_g)bb.!.c ch.«a 5o (J,uS 9 wlﬁ)] 09;) Lbos)f
(el ke S 1) (g oline sls aS Line (s (F=) -/VOV

9y b3l 052 JyuS 5 (alesl g5 S lidiceas sloo ol o

(ANCOVA) il lssS Lo zols F Jsu

ol Polae  F Olygdme (il g0051 4z y0 Wljgize ggeme gae
RN < [AYY R \V/IYYA \ VIYYA 09"’}‘ "‘“’1
JARReJeer VeYOY YaviFAd \ Yav/FAq 09,5
YAIYYY VO OAY/FNY s
VY AA-[- 59 & 9aze

S 0303lm 50 GalesT 05,5 slaFogesl ojei a5 aR o
S8,5 Azl Glei o 5y crl G el Bl Rl 1S 0g)S
el ool Jlab abibls alidl el balll, sl ikl
5 aoys 00 a5 L oy il e /00F Ly Bl jgdoe lade
Ll s iyl ) AL b Al Slyes i

il e

Shally GBS LaSuply Sl ogd oo esalin & Jouz jo &Sl
loog,S i g5 gz (F=0/-18 5 P<-/+0) Jlab aliil> ,
bl 098 50 oSl rawi Gl ey (U555 GalesD
Ol 5y onl 5l adlioe jloline 55kl Bl I cygasl iy 000
Ol (7 Jg92) 095 95 sla (Sl ala>dlo wo)ls 136 (b

(ANCOVA) il lssS ol s & Jgor

ol Poladke  F o Oljgizme (miile g0l azy0 Oljgdzme ggeme g
JVASVYYR AYYAR ASAY \ ASAY 59051 i
NS IR C S AR ¥/ 5V ) ¥/ 5V 05,5
VYA \o V- VAVY s
% VESIFYD £ gocxo

IPF

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.


https://creativecommons.org/licenses/by-nc/4.0/

o 53031 5o Linlojl 09,5 o Soge)l 00 4 o o
8 S am lgi oo gy (nl 5l el a8l Il S 0g S @
00 Jlod (g 3 Slos (il el b alll; gt iyl
UF o Lie ooy cadlge +/AFe iy Bl jsdoms lade caul
LS (G250l 5l (A g 3 Shee Dl s Dl 5l ae s

IS T

SFLD LBl P ssdi e calin B Joax s 4Ly
Solis cqz FVENVY 5 P<40) o 5 Shae bl
05,5 95 Sl nSile w3l g (U5 5 Glalesl) ooy S o
e OlF s 9y nl 5l ablioe Jloline iyg03T iy 0 yed ulusl
Oligel mils qum 0 Sles  JLasll, s3ls Lsduyly cd8
Olas (F J592) 09,5 59 slo (nSbos aladlo o)ls ;30 (g 55

(ANCOVA) (b )lgsS Jodow glis # Jgax

ol Polaie  F o Olygdme (il 60051 4>y Oljgde faeme g
B le0Y  FIFEA VE/AFY \ VE/AFY 59051 i
SAFe Y VENYY V10 \ FYEND 09,5
YYD Vo 81N F] s
vy VWAD - - £ gnzxo

S 03931t 50 Gialosl 09,5 (sla (Sogasl 0yei a5 ws o
L85 aml lgi s 5, crl Sl el Bl a1l J5US 0y 5 @
sa Jlb ol 5,5hes Gl el Laill, osls iy
0o ys M) a5 Lixe ooyl o +JAVY ol Bl jgiome lio .cun
Laibly FHld izl 5l ol b o Sles Dlyed D5 |

.ML?L;Q

LS GiFply Sl oglee clie Vo Jsur o eSSy
o Sl g F=UYEY 5 P<o/20) by o,Skos 5 ,Laill,
2058 35 @lo o Sile Jrawi 5l ey (Galesl 5 J55) ooy S
a7 GlF e 5y ol 5 sl Jlsbiae iigel ey 0res Ll
ogelomils by o Slee p JLailly S3ls Jisuly cd)
Ol (7 J592) 05,5 99 by (nSle alaxdo oo 130 (b0 55

ol Polaie  F o Oljgdzme mbe (o0l5] 4z y0 Wljgdze ggezxe aae
Y aeA e[E8) YR \ R 059051 i

MY efeeA AUTEY Y. IASS \ Y.IASS 09,5

Y/YOV Vo YYD s

\Y OF/AFE £ gozmo

95 ol 3l el axdly Gol3l S 09,8 a0 S (yg03] 50 ialoj]
($10,5 IS el el ol S i 55 28T o e
Lizo R Ml"tﬁﬂ NN ).g‘ﬁ by )5;&.?@ )b.u ] 0 JL:.‘! (5")'>|

WC TN % R I ] JE - P X S L St FUN LR JUUP S IR VIA) LY
Cely basbly gols cisuiles Koo lo 4 ail o )Lailly 5Ll

el 0038,5 Sl las SIS slao o s o j0 AN

Iras

2 bally GSLL iule Bl osd ce saaliv A Jsux o aSSL
55 g e gl g (F=AVFY gP< -+ ) ol 2l gl 5 IS
(303l i 005 bl 09,5 99 (Sl Siln hoowas 51 e (Gialo3] g
LS pisply CBF el Glgiee gy orl S bl Jloline
aladlo o)l 5 omses figel Bl 2l sl SH  ball,
09,5 Sl 55903l 0503 a5 amd so 123 (F J592) 09,5 95 slanSils

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.


https://creativecommons.org/licenses/by-nc/4.0/

(ANCOVA) il l555 Jeloss glis A Jsoor

ol Polaie  FoOlydome (Sl

Gl 4258 Wlyjgiome faome auw

<IYOY ARNY Y/IATY Y/-Q-
NN o/ fY \i44! VV/EYY
y/fa-

\ V/-a- OP}TM
) VVEYTY 09,5
10 AT s
VY Fellye-

oo

S el 4zl al38l 7S 09,8 a4 s 9031 m 59 Glalojl 09,8
omlRl el Labl) (Sl paduly S8 )5 A g e g 00
sl 1A s Bl pgiome o ol 0 Jlxb 3510y et
S sob el s SIS @lyes Ol s 5l as )0 AV oS Las
LS G230 Gl wBl o L)y (SSLD pis s

Sl 0050,8 55310 3 Cae ps (600 yad ki oy AY Cely Ll

2 kel (GBS (LiSuply gl oo snalin A Jouz 0 aSSlx
ialeD) g5 (s sl g (FEYEY 5 P<e/+0) 3l ook o
0903l i 0503 obual 2 09,5 90 (slo 1 Silo s 5|y (U557
LS GEply C8)F aml plgi e gy cnl Bl Hloline
alamdlo ol 3l gaid Glisel s (3iloy ce e n Ll
sla gogajl opei a5 amd o lis (O Jguz) 09,5 93 (slonuSikus

(ANCOVA) il lssS ol s A Jgor

ols Polaie  F

SZYRE RS s WY

Gl a5 Wlygizme fgome aww

AVN <IYAY VIYEY IYEA
<[AFA ofe e \FIV-Y OAIYES
YiaNg

\ FIYSA apoillin
\ OAIVEF 09,5

0 OY/VEY L

Y VIV/EN Y

Eyoxo

ras slooly 5 48,5 onge | eadccmsl sl ioy jre bl
slably Sl paduly gloaalp alply 935S (o0 IS8 o
sgm D31l slaely cnl ols S8 g cS b ol she @

il oo JBlaz 1) (550 sloans]
2 obally s Lasuply Sl wes e gl o gl
ol 3l g ol (S5 5 GhalesD) Wog,S oy Jlub abidl>
JUd abadl> p Labl, (solid pasuply C8)5 s Gl 0 )
ol 5 ol slaasdl L Lslyon o)ls 55l Sigris oljgel il
g byl ((VF) Ligaems 5 Ligaeme (haghy sboaidly (iogh
oLKes 5 Yang 5 (YY) o, g Perez-Martin () )) )l Son
hebly GBld pisugly 8 el Ghagh wiles 55 (V)
CdS Glel oo 398 bl ed 40 el 00,5 aul Jled aladl>

a5 ames o 8 lhgel iils JLasl o olalnl sl sladsl »

1Py

X
Ers » oball) Bl patogly S ol hagh Saa
Ol s (9255 0y olhe GasRed el il (S lidenas
2 obably GELS LiSuily U s oe (LS @S g gaiw
oline (U555 5 GialesD 09,8 30 oligel jiils (s3lidnas ¢ yas
obabl, Sold Lisugly S8 At plgioe gy cnl 5 Sk o
D95 oy ojlhe (herid (ligel hils (ldcias £re
s o2l 3l Lol glaazdly L Lol o 3,15 13 groiins oyl g
5 OV) ohles 5 Ye (0)) ol en 5 aiyjlai agsy sloasdly
SES Iy (il pol gl wiiles 55 (VA) Leding
398 @lS e 50 Sl 005 a0l (SSlibciac £ pes p e,
L il oo o sl ppdyBllanil (g0 Ghe oS Lnil 5l 2 g o

ﬁu@li}lgq;%l)é)a.ﬁl.\ﬁ Iy oolasd,) caws 5o, Slos 54> bl

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.


https://creativecommons.org/licenses/by-nc/4.0/

el Gbe,Sls L Lall, osls isuols coS s
LS iseply CaS g o)l b Gheri olisel il
b Lo el ot b 2l slas SIS ial5dl el JLasll,
OhlSer g (pogue oy sladidh (iagy ol 5l el slaaiily
ales 50 (V) o, ¢ Stuifbergen 5 (V) )l S g Ye () +)
@l sles S5 » babl, sl pisuly 50 ol g
SFUD (850l LS Bl (o0 (398 @l (e 50 el 03,5 wnb
oS ol oo S sl o 55 4y aS ol laasl,y els
ailgs oo ,Lailly bl oo nley OMSlae aS 1> 00 5 ien s
Do Ay yomine 45 )0 g osle ol Jliy nid o) re coled
Ogd ‘5:‘).>| oS8

C s bl S isu e Sl ms e olis Ll b
2 (S5 GalesD) 09,8 90 oSl w1 g 33105
ot Olsie 9y Oal 5 il hline (se3liin 0 el el
Oyl Gl (ol ey Lkl (23ls asily w88
09,5 Sl ogejl o a4 apd o (LS rizman 31 3L SigR s
Ol s el a2l G381 J 508 095 a4y S (35031 g o o]
Jlé ils ey ali8l el JLasl], sl Jisu g cus
claail «iagh ol 5l Lol glaamil b Lisl,es ol sud
5 (YY) oL,Kea g Perez-Martin «(\7) ),Se0 § Sl zagss
Northcote § Bennett-Rappell 5 (V1) ,Kan  Stuifbergen
sl S5ls cisugly b ol agy wiles 35 (1Y)
Ol 398 @S e 0 Sl 005wl bn Cepe
)SA—‘J.AJ‘Q U’“")‘o)" S oo g ..\4‘9.5(59 IROAFVES I )‘ ‘_go‘.\.u iy
il s Jobs wle ssliiceas Jelse jsb 4 0,3 il
oS b aS ple O 0l Gie 4o cas sbroasas Jli!
O gl BIS o310l g w15 30 ceas slaal jo Sledlb
5 Boobile 4 a2 b Slin slacd 3ble (IS 215 5 coas
B WS 4y jomie yo3l0 5 S w0l o0 dad o Sl Culon
Bedon § 05k g JUb alddls o) e a3 )3 4z g

] Gu)‘)foy ‘_gl.Qu,uLdbo )l oolawl u,.&j)J U"‘ odes Cuogdowe
Colo) il g pally 4 s glypds 0,5 8 0 Co
Dgr Segh Ol Cudgasme 508 s aslidn p eSS cga ]
5 s plyymas Gladloe (ob5el (sloolS )5 05 o Slorty
by o ozl 9,5 O lee igeel 5 Jlb alibls o5 1S alax

Irv

as 1y Gedslal sleanl b aslyn U ogd o SeS 4 sl 5k 5
u e Aol p cpl aisy Sgugs taiiiud pge YU e (6 S0k o
doe Grte (oo o9 g G SE Sl Bk sl sSls
gre yd Jud S bl gly (S5l L &S pmeina 038
QS oo ol LT o 1y (ol (ol il s

S 8bee p bl (s LaSulys Slwas oo las Jelod
2 US y GilesD 09,8 50 sl Sl w5l ey o
axS Olgie 5y ol 51wl ol (ogailtay 0ped el
Olsel Gy a0 Skas p jbaibl, Bls Lisuplg céS
el bally GSls (adupls SiS plgee 9)ls ;S ga s
5 ol (glaasily b Ll ) s el onds Jlab o 0 Shae i3l
gy ol 5 el sloasily b bl sloasil « iagyy ol
(V) Oles 5 (oogee (V7)) (Aouilog g solye (Aoghy (slaazily
y5b pols ey asles o (V1) ) Kes 4 Stuifbergen
2 el 00,5 00l e 3 e Jball) SSLS LiSly
bl wlsi oo Sl all; iRl S Glyioe G5 @S e
A e a5 A5 SO0 |y canl pw 0 Slae b a0 aS 350 o |,
03,5 o g3 Oligel Gl yo s 0 Slas 2504y

S 8kes 2 Lably (bt it ly Slass oo lis s b
ool 2 (U555 iale) 05,5 50 (loreSileo a1 g 05
S35 A Gl 5y Gl 5 Sl Sl osail i o0
i sl oMl oy o Sles p JLallly (BLS iy
el bably ld paduply CdS Glgiee gy cnl 5l ols 25U
5 ol glaazly b ol oa ol onds Jlab b o,Skee o33l
5 Sopdle (OF) a5 S8l gy slaaidl (hagh ()l
ailes 35 (V0) ol,en o Yang (\A) Leding ((V0) g sloyp
Sl gl o8des p bably S2ld pisuly 25U pol g
LS Slacn s S Ol oe 392 @l e 50 Sl 038
slosles 3 F55UsS elgil 3900 cuoyd (lisel il & sl
2l ably &bl SLS o e e o ) 659,0 (SSLD
s olyem a1y (gp e lipel ails (b o Slas loys sl (s
a2 oo 58 jeel s jLasl o 1) olalpl (s slaasly ol
| it pge 5,50 50 o8 Gl slaanlp Wil o Goyb 5l G
2 okably, Bl pasply U was e plias s mls
5 oloD) 095 50 GlapSibe hawi 5l ey 22! slao S,

Ol 2 55 cnl 5 bl oo jloline <903l g 0 pad bl o (S

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.


https://creativecommons.org/licenses/by-nc/4.0/

Ll (g3l 5 Lo oyg)y9 Cadlad d5ete wge 5 a12S ol abogy e

o] 00l OAJ»)MT ks.u.gla.».w 9 ka)‘)“’é ‘_;Lasw) )»)

SIS SlaoMe

g3 90 AU Jauo! 3 Som

bl Gezmen oole DB Lilgs 5 ool ragh ool o
) 18 ol Syl axg 0,50 o 5 alalST Cols) (b,
(g5 Slp abodblye 283 wile W Pluw pizen ol
odd Sule) (hagh 2l Sl g gl > 0 @S (o)

ulféuug 34 - )l&o
9 osls Sl deosls ‘5)51(:4.? dxllas u_‘>|)la 59 L':"Uls (PN
9 il cndllas Shb o Jlo; aen clle i e S
Dol s sl 55 Ty (G pd g bl o L allie Lo
lie ol o dius g dw o bl idicdle o8 lie dlas
5,5 aol g addllas |

P | PP ¥ b9
sloasie b g oogs ooles o Jb Colex Cox ragh (pl
w‘ 0l ‘nl:u‘ U‘ M/ 5).5 \)5.‘> ;.am

53'0)45 9 }S.&S
9SS egh 50 QBaS S lie paled g)Sen 5| alowsi

g on (S8

&3 oylai
o3, 55 5 |, axblie byl S gyl alie (St

References

1. Ozcan D, Kotek A. What do the teachers think about gift-
ed students?. Procedia Social and Behavioral Sciences.
2015;190:569-573.

2. Bazgir L, Sepahvand E. Study and comparison of emotional,

social, educational, self-regulation and test anxiety among gifted

1PN

035903 1,5 lulid gly, 5 olhglie 51 g 0,8 518 (ligel Ssls (o550l
S5 g0 Slgidiy 09 oolitul aly2l Sloolee (ojsel sokite &
Ohigel SThe 5 Glisris (w)lie ,o polo Ghagl alslas asly
Ol e 350T5k sloeygs g 90,5 colinl abgyye il
S 5 Slada g Lol )57 09 o0 Sloig w358 15 pledas
2 s3ld b BT Gl lelae 5 cnally ol 5 )l
OLSSLe,0 098 o0 Sleiing 03,5 5SSl o )Shee 0 sl
slapleys 0 e 32 Se lee @ slabl, sSbd pas ol
P o DS l (g5 A 4z gl b g 0T I 4 095

23,5 dxgi ju A pl a4 aS Cel o3Y (5 T0L

(S a5 Ak
Oligel Gls a5 0,5 (s 4355 ol Ol o0 |y GRegl 0! @l
OAMe el ¢ Jgone yo jobo s ez g g (6,50l DS b (b9 55
07 § (S ey | 0iS 0 dz g8 loand ablie o 1) 4z 5 LB
s glagil sy oo i 4 il Lo jd il Wiy e oML
M 4o hgais oligel il drwg 0 aas ol slaibl,
I olgelgidls opl cdlibauas #pou wlgn a5 conl plKinsg;
Sl @ln Gl 5 e (il 8 b nlple sl Sene
o 58 Las ¢ Jlab alible Sgus g 0, 4 Yiozml glail], slis
Ohigelils (asloy ceym g ozl Gl SIS (ol o,Slee
slably GFls asuply slaadly wd salss S ea s
655 ol Ghigel slio glool, I (S il e dige cnl 5
Ol o Lz il Ghgis plisel s & (23l sl gasallys
lacn s Al L Latl, sbld vl gloasly o cus
2 2 gl sl o patie (Slej o)l Sy 50 pglae 5 aiedan
ey g (S 0 Shee (o 8 Shoe ( Jlud aliBl> (ol 2l 555
LD Oles b pe 1550 Bblie posd 5 oo a3l n

and normal boy students in Khoramabad city. Rooyesh-e-Rav-
anshenasi Journal (RRJ). 2019;8(7):39-48. (Persian)

3. Alam M, Yazdi Feyzabadi V, Nematolahzadeh Mahani K. A
study of psychological disorders on ordinary, talented and or-

phan students in high schools of Kerman city in 2010. Journal

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.


https://creativecommons.org/licenses/by-nc/4.0/

of Rafsanjan University of Medical Sciences. 2013;12(7):571-
582. (Persian)

4. Nezu AM, Nezu CM, D’Zurilla T. Problem-solving therapy:
A treatment manual. New York:Springer Publishing Co0;2013.
5. Manani R, Abedi A, Dartaj F, Farrokhi N. The comparison of
neuropsychological profile in gifted and talented underachiev-
ers and achievers students in mathematics. Neuropsychology.
2019;5(2):59-88. (Persian)

6. Fletcher JM, Miciak J. Comprehensive cognitive assess-
ments are not necessary for the identification and treatment of
learning disabilities. Archives of Clinical Neuropsychology.
2017;32(1):2-7.

7. Moura O, Simoes M. R, Pereira M. Executive functioning in
children with developmental dyslexia. The Clinical Neuropsy-
chologist. 2015;28(1):20-41.

8. Arbel Y, McCarty KN, Goldman M, Donchin E. Brumback
T. Developmental changes in the feedback related negativity
from 8 to 14 years. International Journal of Psychophysiology.
2018;132:331-337.

9. Feifer S. The neuropsychology of reading disorders: Diag-
nosis and intervention. WEATHER. 2015;2(25):63-87.

10. Aivazy S, Yazdanbakhsh K, Moradi A. The effectiveness of
computer cognitive rehabilitation on improvement of executive
function of response inhibition in children with attention deficit
hyperactivity. Neuropsychology. 2018;4(14):9-22. (Persian)
11. Nazarboland N, Nohegari E, Sadeghi Firoozabadi V. Effec-
tiveness of Computerized Cognitive Rehabilitation (CCR) on
working memory, sustained attention and math performance in
children with autism spectrum disorders. Quarterly of Applied
Psychology. 13(2):271-293. (Persian)

12. Van de Ven RM, Murre JM, Veltman DJ, Schmand BA.
Computer-based cognitive training for executive functions after
stroke: A systematic review. Frontiers in Human Neuroscience.
2016;10:150.

13. Pumaccahua TM, Wong EH, Wiest DJ. Effects of computer-
ized cognitive training on working memory in a school settings.

International Journal of Learning, Teaching and Educational

19

Research. 2017;16(3):88-104.

14. Mohamadinia Z, Mohamadinia N. The effectiveness of
computer-assisted rehabilitation in the active memory of
high-functioning autistic children in autistic children in Tehran
rehabilitation centers. International Conference on Exceptional
Children; 2020 March 4; Ardabil, Iran;2020. (Persian)

15. Ashori M, Yazdanipour M. The effect of cognitive-reme-
diation therapy program on neuropsychological skills pro-
file of pre-school hearing loss children. Neuropsychology.
2020;5(19):9-24. (Persian)

16. Afshak S, Moradi A, Yazdanbakhsh K. The Effect of com-
puterized cognitive rehabilitation on improving the response
inhibition and planning in children with attention deficit hyper-
activity disorder (ADHD). Zanko Journal of Medical Sciences.
2019;20(65):62-71. (Persian)

17. Ye M, Zhao B, Liu Z, Weng Y, Zhou L. Effectiveness of
computer-based training on post-stroke cognitive rehabilitation:
A systematic review and meta-analysis. Journal Neuropsycho-
logical Rehabilitation. 2020;3(6):116-129.

18. Leding JK. Adaptive memory: Animacy, threat, and attention
in free recall. Memory & Cognition. 2019;47(3):383-394.

19. Stuifbergen AK, Becker H, Perez F, Morrison J, Brown A,
Kullberg V, et al. Computer-assisted cognitive rehabilitation in
persons with multiple sclerosis: Results of a multi-site random-
ized controlled trial with six month follow-up. Disability and
Health Journal. 2018;11(3):427-334.

20. Yang J, Peng J, Zhang D, Zheng L, Mo L. Specific ef-
fects of working memory training on the reading skills of
Chinese children with developmental dyslexia. PloS One.
2017;12(11):e0186114.

21. Jadidi M, Abedi A. Adaptation and standardization of Con-
nors neuropsychology questionnaire on children 5 to 12 years
old in Isfahan city. Journal of New Educational Approaches.
2011;3(1):56-71. (Persian)

22. Perez-Martin MY, Gonzalez-Platas M, Eguiadel Rio P,
Croissier-Elias C, Jimenez Sosa A. Efficacy of a short cognitive

training program in patients with multiple sclerosis. Neuropsy-

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.


https://creativecommons.org/licenses/by-nc/4.0/

chiatric Disease and Treatment. 2017;13:245-252. 24. Kirk HE, Gray K, Riby DM, Cornish KM. Cognitive training
23. Bennett-Rappell H, Northcote M. Underachieving gifted as a resolution for early executive function difficulties in chil-
students: Two case studies. Issues in Educational Research. dren with intellectual disabilities. Research in Developmental

2016;26(3):407-430. Disabilities. 2015;38:145-160.

-

(=) This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.


https://creativecommons.org/licenses/by-nc/4.0/

Advances in Cognitive Sciences

Research Article

Pages 131-147

Phonological processing model in children with dyslexia and dyscalculia:
Comorbidity factor or differentiating component

Zahra Kakolvand' , Hamidreza Hassanaabadi*'

1. MA in Educational Psychology, Kharazmi University, Tehran, Iran
2. Associate Professor of Educational Psychology, Department of Educational Psychology, Kharazmi University, Tehran, Iran

Recieved: 5 Nov. 2021
Revised: 3 Jun. 2022
Accepted: 9 Jun. 2022

Keywords

Phonological processing model
Phonological awareness
Phonological short-term memory
Verbal working memory
Automatic rapid naming

Corresponding author
Hamidreza Hassanaabadi, Asso-
ciate Professor of Educational
Psychology, Department of Ed-
ucational Psychology, Kharazmi
University, Tehran, Iran

Email: Dr_hassanabadi@khu.ac.ir

EE
[=]

doi.org/10.30514/icss.24.3.131

Introduction: This study aimed to evaluate the cognitive differentiation or comorbidity of students
with dyslexia and dyscalculia in the variables of phonological processing model variables, including
phonological awareness, phonological short-term memory (PSTM), and rapid automatic naming.
Methods: Participants were 30 Second period elementary school students (15 girls and 15 boys)
who, according to their referral or non-referral, were referred to Learning Disabilities Centers, as
well as based on the criteria of a specific learning disorder in DSM-V and based on the learning
disability evaluation scale LDES-4 were divided into three groups: dyslexia (n=10), dyscalculia
(n=10) and normal (n=10). Then, all participants individually answered some of the Iranian ver-
sion of the Wechsler Children's Intelligence Scale-5th Edition subtests and the third edition of the
Language Development Test-primary.

Results: The analysis's variance results showed that the two disorder groups had similar performance
pattern in the two variables of phonological awareness, including phoneme production, and word
production and were different and significant from the normal group in performance. Although the
response pattern was the same in word differentiation, there was no significant difference between
the disorder and normal groups. There was no significant difference in the variables of rapid naming,
including the naming speed literacy and quantity, as well as the digit span variable of PSTM between
the two disorder groups and between the disorder group and the normal group. Finally, the results
revealed that in the number-letter sequence variable of PSTM, the performance of the two disorder
groups is significantly different from each other and the normal group.

Conclusion: Seemingly, in the phonological processing model, the phonological awareness compo-
nent is a co-occurring factor, and the phonological working memory component (not capacity) dif-

ferentiates the two groups of dyslexia and dyscalculia. However, we need more research in this field.

Citation: Kakolvand Z, Hassanaabadi H. Phonological processing model in children with dyslexia and dyscalculia: Co-
morbidity factor or differentiating componen. Advances in Cognitive Sciences. 2022;24(3):131-147.

Extended Abstract

Introduction

Phonological processing skills refer to the perception,
storage, retrieval, and manipulation of language sounds
during the acquisition and comprehension of spoken and

written codes. In other words, the ability to manipulate

131

phonological representations (e.g., sounds) and the effi-
ciency of retrieving vocabulary from long-term memory
are conceptualized as phonological processing. Numerous

studies have considered phonological processing defects
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a prominent feature in people with dyslexia. However,
it is unclear how it affects people with dyscalculia. Pho-
nological processing studies in people with dyslexia and
dyscalculia have often yielded conflicting results. Some
studies have found several differences in the phonological
processing model of dyslexic individuals compared to dy-
scalculic individuals, and some have found no difference
between the two groups. Hence, phonological processing
seems to be one of the key elements of language that can
be considered as a differential sign for separating people
with dyslexia and dyscalculia or even the comorbidity of
these two disorders. In this study, in order to evaluate the
differentiation or cognitive comorbidity of students with
dyslexia and dyscalculia, the variables of the phonologi-
cal processing model, including phonological awareness,
short-term phonological memory (PSTM), and rapid au-

tomatic naming in these groups, were compared.

Methods

The participants were 30-second elementary school stu-
dents (15 girls and 15 boys) who, according to their re-
ferral or non-referral to Learning Disabilities Centers.
Besides, based on the criteria of particular learning dis-
ability in DSM-V, their grades on the Learning Disability
Assessment Scale-4 (LDES-4) and the socio-economic
status of the family were divided into three groups: dys-
lexia (n=10), dyscalculia (n=10), and normal (n=10). The
implementation process was such that after the initial se-
lection of participants based on the opinion of the cen-
ters and educators in the first session, to determine the
inclusion criteria for dyslexia and dyscalculia and more
accurate identification, LDES-4 for each child by the edu-
cators of the centers completed. Some students who were
identified by the learning disabilities centers as individ-
uals with learning disabilities but did not agree with the
LDES-4 results and the views of the instructors were ex-

cluded from the sample. Indeed, some of these late learn-
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ers had behavioral problems or had both reading and math
disorders and were therefore excluded from the study. In
the second session, for measuring PSTM, two digit span
of numerical breadth, number-letter sequence test, and
to measure the speed index of two digit span, the test of
speed of naming literacy and the speed of naming quan-
tity of the Iranian version of Wechsler Intelligence Scale
for Children-Fifth Edition (WISC-VIR) were used. In
addition, to assess phonological awareness of subtests of
word differentiation, phonological analysis and word pro-
duction of the third edition of the language development
test were performed individually for each student. Using
multivariate variance and follow-up analysis to compare

groups, the researchers performed the profile analysis.

Results

Statistical analysis revealed that the two groups of dis-
orders in the two variables of phonological awareness,
including phoneme production and word production, had
a similar functional function and were distinct and signif-
icant from the normal group. However, in word differ-
entiation, the response pattern was the same. However,
there was no significant difference between the disorders
and normal groups. These results are consistent with the
findings of previous studies, which showed that poor
phonological awareness is one of the significant prob-
lems in children with dyslexia. It is also consistent with
research showing that phonological awareness tasks are
a good predictor of learning arithmetic and math skills.
No significant difference was found between the disor-
der group and the normal group in the variables of rap-
id automatic naming, including speed naming literacy
and quantity. Previous studies have shown rapid naming
defects in children with poor orthographic knowledge,
mainly in non-alphabetic languages. Therefore, con-
sidering the Persian alphabet, it is concluded that this

weakness is likely related to non-alphabetic languages.
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No significant difference was observed in the digit span
variable of short-term phonological memory between
the two disorder groups and between the disorder group
and the normal group. Finally, the results indicated that
in the number-letter sequence variable of short-term
phonological memory, the performance of the two dis-
order groups was significantly different from each other
and the normal group. In studies of memory impairment
among dyscalculic individuals, studies have shown that
these individuals have memory impairment in numerical,
spatial, and verbal tasks. In contrast, some other studies
have suggested that children with dyscalculia may expe-
rience different working memory impairments and that
the weakness of people with dyslexics in this variable
needs further investigation. The current study’s findings
also demonstrated that children with dyslexia and dyscal-
culia do not have a phonological problem in short-term
memory due to the type of test, which is consistent with
the results of some studies that showed that this variable

could not be clearly used to define two disorders.

Conclusion

The present study's results showed that the only compo-
nent of phonological awareness of the phonological pro-
cessing model might be as a comorbidity factor between
the two groups with dyslexia and dyscalculia. Due to the
vastness and complexity of cognitive profiles, there is an
urgent need to use psychological and neuropsychological
tools to measure more accurately and not be satisfied with
a test. Also, the lack of accurate diagnostic tools in the
field of academic performance of people with particular
learning disabilities to use new diagnostic models such
as the dual consonant-inconsistent model (DD/C) may
challenge the separation of individuals in this study and,
therefore, the need to develop such a tool. Accordingly,
it is felt more than ever. Finally, the purpose of exam-

ining different phonological processing skills in relation
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to reading skills and mathematics is that such discover-
ies can help to understand the specific relationships of
phonological processing related to reading and arithmetic
among children. Second, if some phonological process-
ing skills predict future reading and math functions, they
can be useful as indicators for early screening for poten-
tial reading or math problems. Eventually, such connec-
tions indicate that teaching some of these phonological

skills helps improve math and reading performance.
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Introduction: Depression and suicide are significant problems in the health system worldwide and
are influenced by biological, psychological, and socio-cultural factors. This study aimed to compare
culture-based psychotherapy with cognitive-behavioral therapy for depression and suicidal ideation
in adolescent girls concerning the moderating role of brain-derived neurotrophic factors.
Methods: This is a quasi-experimental research (pre-test, post-test, and control group). The study
population consisted of 15-year-old female students in Isfahan who were selected by multi-stage
cluster sampling of 45 people and randomly assigned to three groups cognitive-behavioral therapy,
culture-based psychotherapy, and control group (without intervention). Both intervention groups
included 12 sessions of adolescent education and three sessions of parent education. Research
variables were assessed through Beck Depression Inventory (1996), the Multi-attitude Suicide
Tendency Scale (Orbach et al., 1981), and blood samples. Data were analyzed using SPSS-24
software, multivariate analysis of covariance (MANCOVA).

Results: The effectiveness of both interventions on brain-derived neurotrophic factors in blood in
individuals was not significant as a dependent variable. Also, brain-derived neurotrophic factors did
not moderate the effects of either intervention on dependent variables (P<0.05). The effectiveness of
both interventions in reducing the rate of depression and suicidal ideation was significant. However,
the difference in the effectiveness of the two groups on the rate of depression was not significant
(P<0.05).

Conclusion: The interaction of brain-derived neurotrophic factors with psychological interventions
may be influenced by variables that have not yet been identified. Also, culture-based psychotherapy
has a good and significant effect on depression and suicidal ideation in adolescent girls compared

to standard cognitive-behavioral therapy.

and cognitive-behavioral therapy on depression and suicidal ideation for the role of brain-derived neurotrophic moderators

[C itation: Azimi A, Yazdkhasti F, Maracy M, Ebrahimi A. Comparison of the effectiveness of culture-based psychotherapﬁ

in adolescent girls. Advances in Cognitive Sciences. 2022;24(3):148-163.

Extended Abstract

Introduction

Suicidal thoughts in adolescence can have irreparable
consequences due to poor control over life, feelings of
social loneliness, problems with parents and friends, and

weakness in problem-solving and emotion management
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(1). Although Iran ranks 58th in the world with a suicide
rate of 6 people per 100,000 people, it is necessary to
address this psychological-social variable (2). In the field

of etiology of suicide, although suffering from mental
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disorders (3), including depression, has been reported in
40-60% of people (4), recent studies emphasize the effect
of biological factors, including neurotrophins (5). Among
the neurotrophins, BDNF has attracted more study atten-
tion. BDNF maintains normal neurogenesis, synaptic
function, neuroplasticity, and neuronal survival (6). So
far, different and sometimes contradictory results have
been proposed regarding the relationship between BDNF
and depression (7, 8), and some believe that BDNF lev-
els decrease significantly in suicidal patients (9). Culture
and cultural context are also vital factor influencing sui-
cide (11). In Iran, several qualitative studies have been
conducted to identify the causes of suicidal behavior and
thoughts (2, 12, 13). Azimi et al. showed that the caus-
es of suicidal thoughts in teenage girls are: 1- Negative
attitude toward the father (due to hard family life, lack
of warmth between family members, and deprivation of
freedom) 2- Perception of hopelessness (individual and
social) 3- Unsafe school (unfavorable role of the teacher,
school staff and education system) 4- Lack of religious
excellence (lack of correct knowledge about God, defec-
tive attachment to God, external orientation towards re-
ligion) 5- Individual lack of maturity (problem in skills
life, cognitive and emotion regulation) (13).

Among the psychological treatments, CBT has received
the most research for treating depression and suicide
among adolescents. However, its effectiveness seems to
be influenced by the cultural and religious backgrounds
of the clients (22). Similarly, at least half of the patients
who undergo CB still experience psychosocial symptoms
after the termination of treatment (15). Kennedy (2019)
believes that the reason for the emergence and persistence
of disease symptoms in people should be sought in bio-
logical components (16). In the current research, in line
with the need to pay attention to biological and cultural
factors in psychotherapy, a treatment protocol based on

the psychological-cultural model has been designed and
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examined and compared with CBT treatment on depres-
sion and suicidal thoughts and BDNF. Besides, the mod-
ulating role of BDNF on the effectiveness of treatments

on psychological variables was investigated.

Methods

This is a quasi-experimental research (pre-test. post-test,
and control group). The study population consisted of
15-year-old female students in Isfahan who were selected
by multi-stage cluster sampling of 45 people and random-
ly assigned to three groups cognitive-behavioral therapy,
culture-based psychotherapy, and control group (without
intervention). The CBT was implemented according to
the valid protocols provided (27, 28). To design psycho-
therapy based on culture, according to the components
of the cultural-psychological model (13), the interven-
tions whose effectiveness was confirmed were selected.
The techniques were arranged in the form of an integrat-
ed and coherent treatment package and presented to six
experts. The agreement coefficient about the content of
the treatment sessions was between 0.96 to 0.98 was ob-
tained. Both intervention groups included 12 sessions of
adolescent education and three sessions of parent edu-
cation. Research variables were assessed through Beck
Depression Inventory (1996), the Multi-attitude Suicide
Tendency Scale (Orbach et al., 1981), and blood samples
Data were analyzed using SPSS-24 software, multivari-

ate analysis of covariance (MANCOVA).

Results

First, the statistical assumptions were checked through
the Shapiro-Wilk test, and the results showed that the
variables had a normal distribution. Lune's test also
showed that the variances of the three groups were ho-
mogeneous. The assumption of homogeneity of the slope
of the regression lines was also maintained. The results

of the univariate covariance analysis test showed that af-
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ter controlling the pre-test scores of the subjects, a dif-
ference was found between the mean post-test scores of
the research groups in depression variables (F=6.230,
P<0.05,1=0.247) and thoughts suicide (F=4.183, P<0.05,
1n=0.180) a significant difference was observed. How-
ever, no significant difference was found between the
groups in BDNF (F=0.229, P<0.05, n=0.012). The statis-
tical power indicated the relative adequacy of the sample
size. Pairwise comparisons in the LSD test showed that
both treatment groups decreased the scores of the par-
ticipants in both depression and suicidal thoughts vari-
ables compared to the control group (P<0.05). However,
in both mentioned variables, no significant difference
was observed between culture-based psychotherapy and
CBT. Furthermore, in this study, the modulating effect of
BDNF was investigated. The assumptions of covariance
analysis were valid. The assumption of sphericity was
also checked and confirmed by using Mauchly's test of
Sphericity W statistic (P<0.05). The results of covariance
analysis with repeated measures indicated that BDNF
could not moderate the effects of treatment on suicidal

thoughts in any intervention groups (P<0.05).

Conclusion

The effectiveness of both treatment groups in reducing
depression and suicidal thoughts was confirmed, and
no difference was observed between the two groups in
terms of effectiveness. Emphasis on self-knowledge,
recognition of thoughts and feelings, cognitive errors,
problem-solving, lifestyle, and communication skills
leads to the effectiveness of both treatments on the level
of depression of people. Indeed, four axes of depression
have been considered in both treatments, including cog-
nitive, emotional, behavioral, and physiological changes
(through lifestyle).

In the field of suicidal thoughts, in culture-based psy-

chotherapy (according to the research of Azimi et al.),
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in addition to individual maturity and cognitive skills,
the cultural context, including the socio-economic char-
acteristics of the family, religious characteristics, iden-
tity background (with an emphasis on gender identity)
as a girl and existing conditions (such as facilities and
characteristics of schools and the possibility of employ-
ment in the future) were widely considered. Although
the role-playing method is one of the CBT techniques,
in culture-based psychotherapy, this technique was used
in a more evolved derived from psychodrama therapy in
most therapy sessions, and interpersonal relationships
and regulation of emotions and behavioral skills. It was
investigated practically and more deeply. Also, in cul-
ture-based psychotherapy, in addition to cognitive treat-
ments, ultra-modern treatment techniques were used.
Besides, based on the three axes of mind awareness and
acceptance of emotions and thoughts, the need to perse-
vere in reaching the goal (committed action) and cultivat-
ing a compassionate mind was emphasized. For example,
one of the factors predicting vulnerability to suicide is the
ability to resist negative emotions and coping strategies;
this ability under the title of accepting and tolerating dis-
tress was one of the techniques in culture-based psycho-
therapy (derived from the DBT approach). Furthermore,
considering that suicide is an injury arising from the con-
flict between the situations (socio-economic conditions).
It desires that the techniques used in culture-based psy-
chotherapy can lead to acceptance of the situation and re-
alistic goal setting, reducing the lead to suicidal thoughts.
Techniques used in culture-based psychotherapy, such
as self-knowledge, distress tolerance, problem-solving,
considering family relationships, purposefulness, self-ef-
ficacy, and cognitive flexibility, not only the totality of
the individual's psyche but also family relationships and
problem-solving methods according to environmental
and cultural conditions, were considered.

In the present study, the significant effect of both inter-

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.


https://creativecommons.org/licenses/by-nc/4.0/

ventions on BDNF was not confirmed, and the moderat-
ing effect of BDNF on psychological variables was not
significant. The present results are inconsistent with some
studies based on the moderating role of BDNF on the ef-
fectiveness of treatment (18, 19, 21) and consistent with
some studies that show no effect of BDNF on the results
of therapeutic interventions (29, 30). Response to phar-
macological treatment occurs more quickly (33), whereas
the response to psychotherapy may take months (32) and
depends on factors such as the therapeutic relationship
(35). BDNF levels tend to be stable over time (36); there-
fore, it is necessary to investigate the treatment results
on this biological variable for a longer time. Seemingly,
the contradictory findings in different studies are due to
the influence of other variables (including biological and
clinical variables) that have not yet been identified and
taken into account. Future studies regarding the interac-
tion of biological variables, psychological components,

and treatments may provide additional insights.
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Introduction: Immigrant adolescents are one of the most vulnerable social strata; thus, investigating
the factors contributing to improving this group’s adjustment is crucial. This study aimed to predict
cognitive flexibility based on the structural properties of the self.

Methods: Three properties of structural self, consisting of self-complexity, self-concept clarity, and
self-organization were used as predictor variables, and cognitive flexibility as a criterion variable
entered into the study. The statistical population included all literate Afghan immigrant adolescents
in Iran aged 11 to 19. A sample of 147 adolescents (Mean=14.56, SD=2.35) from four cities (Tehran,
Qom, Semnan, and Mashhad) was selected by convenience sampling. The Self-Descriptive Attribu-
tion-Sorting Task Linville (1985), the Self-concept Clarity Scale Campbell (1996), and the Wiscon-
sin Card Sorting Test (WCST) (1993) were used to collect data. Data analysis was performed using
SPSS-22 software by the stepwise multiple regression method.

Results: According to the regression analysis results, structural properties of self, self-concept
clarity, and evaluative self-organization could play a role in predicting cognitive flexibility. They
predicted 10.8% of completed categories measure and 11.7% Total incorrect measure of WCST.
Among predictor variables, evaluative self-organization could predict 4.9% perseverative errors
measure of WCST.

Conclusion: According to the present study’s results, two properties of structural self, including
self-concept clarity and evaluative self-organization are associated with cognitive flexibility in
Afghan immigrant adolescents and are able to predict it; subsequently, they can be accounted for

in planning to enhance adjustment.

and self-concept clarity in predicting cognitive flexibility in Afghan immigrant adolescents. Advances in Cognitive Sciences.
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Extended Abstract

Introduction

Immigrant adolescents are considered to be an extremely
vulnerable group who are at increased risk for a range of
psychological problems. On the other hand, the increase

in the number of immigrants may potentially impose sub-

164

stantial pressure on mental health services in the coun-
try they are hosting. The current situation in Afghanistan
makes it likely that Iran is facing a new wave of immi-

grants, warranting more knowledge about facilitating
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and promoting the immigrant adolescent’s positive ad-
aptation. Cognitive flexibility refers to the mental ability
that enables immigrant adolescents to adjust effectively
to changing environmental demands and switch between
cognitive strategies. Considering that few studies have
been done in this regard with the variables studied in this
study at present; thus, the purpose of this study was to
investigate the role of structural properties of self, con-
sisting of self-complexity, self-concept clarity, and eval-
uative self-organization in the cognitive flexibility of Af-

ghan immigrant adolescents in Iran.

Methods

The research method was descriptive correlational, ana-
lyzing the relationship between research variables. Three
properties of structural self, consisting of self-complex-
ity, self-concept clarity, and self-organization, were
used as predictor variables, and cognitive flexibility as
criterion variable entered into the study. The statistical
population included all male and female Afghan immi-
grant adolescents in Iran aged 11 to 19. The sample of
this study included 147 adolescents from four cities (Teh-
ran, Qom, Semnan and, Mashhad) who were selected by
convenience sampling. Inclusion criteria for participation
were: having the ability to read and write and informed
consent to participate in the research. Furthermore, the
criteria for exclusion were: history of psychiatric disor-
der, severe cognitive disability, and sight/hearing prob-
lems affecting a person’s ability to communicate with the
researcher. In order to observe the ethical principles of
the research, all subjects received information about the
research. They were assured that all information would
remain confidential and only be used for research pur-
poses. Written informed consent and verbal assent were
obtained from immigrant adolescents and their parents.
This study was approved by the Medical Ethics Commit-

tee of the Kharazmi University Regional Research Ethics

165

Committee (protocol number: IR.KHU.REC.1399.041).
the
Self-Concept Clarity Scale, and the Wisconsin Card Sort-

The Self-Descriptive Attribution-sorting Task,

ing Test (WCST) were used. In this study, Data analysis
was performed by descriptive statistical methods (mean,
standard deviation), conventional correlation, and multi-
ple regressions to measure the research variables. In this
study, a significance level of less than 0.05 was consid-

ered. Lastly, data were analyzed using SPSS-24 software.

Results

Of 147 participating adolescents, 80 were girls, and 67
were boys. The mean and standard deviation of the age
of male adolescents (14.13, 2.12) and female adolescents
(14.93, 2.48) were obtained. Besides, the mean and stan-
dard deviation of the total age of adolescents was 14.56
and 2.35. Most participants in the study (76.2%) were
second-generation immigrants who were born in Iran or
who immigrated to Iran before age 6. The results showed
the relationship between evaluative self-organization and
total number of errors (TNE) (P<0.05, r=-0.25), evalua-
tive self-organization with number of perseverative errors
(NPE) (P<0.05,1=-0.22), evaluative self-organization with
number of completed categories (NCC) (P<0.05, r=0.25),
self-concept clarity with TNE (P<0.05, r=-0.22), self-con-
cept clarity and NPE (P<0.05, r=-0.19), and self-concept
clarity with NCC (P<0.05, r=0.20) were significant. The
highest correlation coefficient was between evaluative
self-organization with TNE and NCC (-0.25). According
to the regression analysis results, among structural proper-
ties of self, self-concept clarity and evaluative self-organi-
zation could play a role in predicting cognitive flexibility.
They predicted 10.8% of Completed Categories measure
(P<0.01) and 11.7% Total Incorrect measure (P<0.001) of
WCST. Among predictor variables, evaluative self-organi-
zation could predict a 4.9% Perseverative Errors measure

(P<0.01) of WCST. The relationship between self-com-
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plexity and cognitive flexibility was not significant. The
result revealed that evaluative self-organization (compart-
mentalization vs. integration) has the highest predictive

power among the properties of the structural self.

Conclusion

In summary, the present study's results revealed that
self-concept clarity and evaluative self-organization—two
properties of structural self-have a significant relationship
with cognitive flexibility. According to the present study’s
results, paying attention to the structural properties of the
self can contain valuable points to improve cognitive flex-
ibility. These findings suggest that increasing the level of
self-concept clarity and compartmentalization of self-or-
ganization may promote adjustment and better perfor-
mance in Afghan immigrant adolescents when faced with
the stressful challenges of immigration. Therefore, ac-
cording to the importance of immigrants’ adaptation and
the role of structural self in predicting cognitive flexibility,
it is necessary to develop specific, codified, and accurate
programs to create a suitable environment for immigrant
adolescents to engage in more social roles, relations, and
activities. In addition, promoting more apparent positive
and negative self-knowledge could enhance skills to ef-
fectively switch between conflicting contextualized iden-
tities. This study has some limitations that future research
should be taken into consideration. The first one regards
the cross-sectional nature of the study. In future research,
the use of longitudinal design will help.

Among the research limitations, this research could men-
tion the limited population, the cross-sectional statistical
sample of the research, contradictory remarks about the
validity and reliability of the Linville H index, the im-
possibility of examining all the other variables playing a
role in this process, and self-report measure for self-con-
cept clarity. Therefore, the use of longitudinal studies, the

search for a more valid and reliable index for self-com-
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plexity, the comparison with different groups such as
native adolescents, the expansion of the statistical popu-
lation and sample, and examine the mediation and mod-
eration role of other potential variables such as accultura-
tion strategies, emotion regulation, and personality types

can more appropriately explain the relationship.
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