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Recieved: 24 Aug. 2024 Introduction: Education researchers have focused on academic adjustment, and many and many
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Accepted: 6 Nov. 2024 efforts have been made to determine the factors affecting it. Therefore, the present study aimed

to mediate the role of rumination in the relationship between academic optimism and academic

Keywords .
. - adjustment of students.

Academic optimism
Academic adjustment Methods: The method used in the current research was descriptive-correlation of the type of struc-
Rumination tural equations. The research population included all the male and female secondary school stu-
Students

dents of Birjand City, Iran, in the academic year 2023-2024, of which 120 people were selected
Corresponding author as a sample using the available sampling method. The data collection tools were the academic

Mohamad-Hassan Ghanifar, As-
sistant Professor, Department of
Psychology, Islamic Azad Univer-
sity, Birjand Branch, Birjand, Iran (Pearson correlation test) and SmartPLS software were used for data analysis.

optimism questionnaires of Tschannen-Moran et al. (2013), rumination by Nolen-Hoeksema and

Morrow (1991), and academic adjustment by Clark and Clark (1982). SPSS version 24 software

. o Results: The results revealed the effect of academic optimism on negative rumination ($=-0.645),
Email: Ghanifar@iaubir.ac.ir
the effect of academic optimism on positive academic adjustment ($=0.263), and the effect of ru-
mination on negative academic adjustment (=-0.378), was significant (P<0.01). Furthermore, the
path coefficient of the indirect relationship between academic optimism and academic adjustment
through the mediating variable of rumination was significant (P<0.01).

Conclusion: The findings suggest that enhancing academic optimism while reducing rumination

can significantly improve students' academic adjustment. Therefore, fostering academic optimism

d | doiorg/1030514/ics5.26.3.1 and minimizing rumination is crucial to boost students' academic adaptation.

Citation: Golgeh A, Ghanifar MH, Jafar Tabatabaei TS, Jafar Tabatabaei SS. The relationship between academic optimism
and academic adjustment in students: The mediating role of rumination. Advances in Cognitive Sciences. 2024;26(3):1-13.

Extended Abstract

Introduction

Academic adaptation plays an essential role in academ- teacher, communication with other students, the opinion
ic success and general experiences of students' lack of of school officials regarding the student's performance,
culture (1). Academic adjustment includes satisfac- and other cases (3). One of the variables related to the

tion with school, academic progress, being liked by the conditions and status of students is their academic opti-
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mism, depending on their emotional, social, growth, and
progress (6). Academic optimism is defined as a positive
belief in students. Studies have confirmed that emphasiz-
ing learning plays a crucial role in academic optimism,
significantly influencing students' academic adjustment
(11). Furthermore, a notable relationship exists between
optimism and students' social adjustment (12). Academic
optimism also effectively helps students adapt to univer-
sity life (13). Moreover, rumination is one of the cog-
nitive structures that can affect the learners' academic
performance and adaptation (14). People suffering from
rumination believe that they should try to focus on them-
selves because they think that such focus will give them
the insight to find a solution to their problems, but they
suffer from rumination, leading to the creation of other
problems, including tension and incompatibility (18).
Research suggests the role of rumination on students' ad-
justment to school (19), prediction of students' academ-
ic failure (20), and academic disinterest (21). Academic
adjustment, as one of the general dimensions of psycho-
social adjustment, has been the attention of educational
researchers, and many efforts have been made in order to
determine the factors affecting it researchers. However,
the most essential concern in today's schools is academ-
ic incompatibility, misbehavior and incompatibility of
the students as a whole. It affects the learning process.
The problem is that the relationships of various variables
with academic adjustment have been confirmed, but the
relationships of variables such as academic optimism and
rumination have been neglected in the form of structural
relationships in the student community, and there is a ma-
jor research gap in this field. Therefore, the present study
was carried out to mediate the role of rumination in the
relationship between academic optimism and academic
adjustment of students and seeks to answer the question
of whether the role of rumination has a mediating role

in the relationship between academic optimism and aca-

demic adjustment of students.

Methods

The current research method was a descriptive correlation
of the type of structural equations. The research popula-
tion included all male and female students of the second
secondary level in Birjand City, Iran, in the academic year
2023-2024. To determine the sample size, Tabachnick
and Fidell’s formula was used, i.e. (100+m<n), where n is
the sample size and m is the number of predictor variables
(22). In this research, according to the existence of six
predictive variables (academic optimism: three dimen-
sions and rumination: three dimensions), the sample size
was estimated to be 106 people. Since the above equation
calculates the minimum sample size, 120 people were se-
lected as a sample using the available sampling method to
ensure the sample size and possible dropouts. The entry
criteria included informed consent, being in high school,
and not having mental disorders based on the counseling
file, and the exit criteria included unwillingness to coop-
erate and the questionnaires being distorted (we did not
have incomplete and distorted questionnaires in the pres-
ent study). The data collection tools were academic opti-
mism questionnaires by Tschannen-Moran et al. (2013),
rumination by Nolen-Hoeksema and Morrow (1991), and
academic adjustment by Clark and Clark (1982). SPSS
version 24 software (Pearson correlation test) and Smart-

PLS software were used for data analysis.

Results

The results revealed a positive and significant correla-
tion coefficient between academic optimism and adjust-
ment (P<0.01). The positivity of the obtained coefficient
shows a direct relationship between academic optimism
and academic adjustment of students. The correlation co-
efficient between rumination and academic adjustment is

negative and significant (P<0.01). The negativity of the

a\
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tween rumination and students' academic adjustment.

Table 1. Direct and indirect path coefficients of the research model

Variable Path Beta t P Hypothesis testing
Academic optimism —— Rumination -0.654 13.36 0.01 Confirmation
Academic optimism ~—— Academic adjustment 0.263 2.30 0.05 Confirmation
Rumination — Academic adjustment -0.378 3.32 0.01 Confirmation
Mindfulness Rumination Academic adjustment 0.247 3.05 0.01 Confirmation

According to the results of Table 1, all coefficients of the
direct path related to the effect of academic optimism on
negative rumination and the effect of academic optimism
on academic adjustment are positive and significant
(P<0.01). Furthermore, the effect of rumination on aca-
demic adjustment is negative and significant (P<0.01).
Similarly, the results of the bootstrap test show that the
path coefficient of the indirect relationship between ac-
ademic optimism and academic adjustment through the

mediating variable of rumination is significant (P<0.01).

Conclusion

The findings suggest that academic optimism positively
and significantly impacts academic adjustment. In other
words, as students' academic optimism increases, so does
their ability to adjust academically. These results are con-
sistent with previous studies in this area. To explain this,
optimism serves as a psychological renewal force. It can
positively transform an individual's attitude and self-per-
ception, creating a harmonious blend of psychological and
social dimensions. A student with high academic optimism
will have a better and more favorable attitude towards ex-
pectations and achieving them. With the formation of this
attitude, harmony is created between the student and the
environment, and if there is enough harmony between him

and the environment, there will be more compatibility (29).

Another research finding showed that the direct effect of
rumination on academic adjustment is negative and sig-
nificant; in other words, with the increase of rumination,
students' academic adjustment decreases. The obtained
findings are consistent with the results of previous studies
in this field. The explanation suggests that many negative
emotions stem from ruminations that arise in the mind af-
ter negative experiences. This thinking pattern can hinder
a person's ability to seek external emotional and social
support. It often leads to widespread anxiety and gradu-
ally erodes confidence in one's ability to build necessary
relationships. Consequently, individuals may lose the
confidence needed to participate in social and academic
situations, making it difficult to fulfill their social needs.
This cycle can result in a deeper plunge into unpleasant
emotions, complicating the adaptation process (30).

The last research finding indicates a significant indirect
relationship between academic optimism and academ-
ic adjustment, mediated by rumination. This suggests
that academic optimism can enhance students' academ-
ic adjustment by reducing their tendency to ruminate.
Although direct studies on this specific relationship are
lacking, it can be inferred that optimism stems from logi-
cal expectations, self-fulfillment, and a sense of life's pur-
pose. Consequently, optimistic individuals tend to focus

on positive outcomes rather than negative ones when fac-

@ This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License
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ing challenges. With a positive outlook, optimistic people
emphasize the favorable aspects of situations and events,
maintaining positive expectations for future achievements
(31). Thus, academic optimism is linked to a decrease
in negative thoughts, such as rumination. As a result, a
person with rumination is involved in positive emotions
with cognitive re-evaluation and appropriate use of strat-
egies. The individual uses adaptive strategies in facing
the event situation, which can play a role in increasing
performance; based on this, rumination reduces the ag-
gravation of negative emotions. Besides, the increase in
positive emotions is adapted to coping behaviors.

Among the limitations of the current research was that the
current research design was structural equation modeling
from the subset of correlation designs, so it is impossible
to show the causal relationships between the variables.
Furthermore, another limitation of the current study was
the method of sampling and conducting the study on high
school students of Birjand City, so it is suggested that in
future research, the mentioned variables should be con-
ducted on students of other educational levels, students,
and in different cities. Based on the results, it is suggested
that school counselors and relevant officials use factors
such as academic optimism and rumination in preparing
educational and intervention programs to promote aca-

demic adaptation.
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Introduction: The present study aimed to determine the effectiveness of the Forbrain stimulation
method for listening attention in children with attention-deficit/hyperactivity disorder (ADHD)
aged 6-11.

Methods: The research method was quasi-experimental with a pre-test and post-test design and
a control group. The statistical population included all children aged 6 to 11 with ADHD who
were referred to Tovanesh Treatment Center in 2022. Twenty people were selected using the con-
venience sampling method for each of the two groups to gather a sample of 40 individuals diag-
nosed with hyperactivity by a psychiatrist. These individuals were then randomly divided into two

groups. One group participated in ten 20-minute Forbrain sessions, while the other group served

Police University, Tehran, Iran
as the control group.

Email: Souri.ah@yahoo.com Results: The findings revealed that, after accounting for pre-test scores, the Forbrain stimulation
group significantly outperformed the control group in post-test auditory attention scores. This in-
dicates a notable difference in average auditory attention levels between the two groups during the
post-test phase. Additionally, the Forbrain method proved effective for enhancing listening atten-

tion, as its impact remained significant even after controlling for pre-test scores.

Conclusion: The Forbrain stimulation method has proven effective in enhancing listening atten-

tion in children with ADHD. This technique shows promise for use in both educational and ther-
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apeutic settings. Further research is encouraged to compare its effectiveness with other available

methods.

Citation: Ghadamgahi Sani SN, Suri A. Investigating the effect of forbrain stimulation on auditory attention in hyperactive
children aged 6-11 years. Advances in Cognitive Sciences. 2024;26(3):14-27.

Extended Abstract

Introduction

Attention-Deficitdeficit/hyperactivity disorder (ADHD) lence of ADHD is around 7%, while internationally it
ranges from 2% to 29%. A study conducted in Tehran,

Iran, found that ADHD affects 3% to 6% of 7-12-year-

is a neurodevelopmental disorder that affects cognitive
skills, such as working memory and attention, as well as

emotional self-control. In the United States, the preva- old students. Boys are three times more likely to have
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ADHD than girls. Additionally, 30% to 85% of adults
who had ADHD as children continue to experience
symptoms in adulthood. Genetic factors account for over
80% of the causes of ADHD, with other factors including
biology, environment, psycho-social factors, psycholo-
gy, neurochemistry, and nutrition. Neurologically, dys-
function in the frontal lobe-basal nuclei and dopamine
pathways can lead to difficulties in attention control and
behavior inhibition. The Forbrain device is designed to
assist individuals with ADHD using a microphone and
bone conductors to enhance their speech sounds through
bone conduction. It filters and manipulates the intensity
of high frequencies. The device has two types of settings
that adjust based on the user's voice energy at a frequency
of 1 kHz. Given the importance of auditory attention in
children with ADHD and the need for new methods to
manage and treat the disorder, this research aims to ex-
plore the effectiveness of the Forbrain method in improv-
ing auditory attention in children aged 6-11 with ADHD.
The goal is to prevent academic failure during the early
years of learning and provide complementary treatments

for this condition.

Methods

This research has a specific purpose and uses a quasi-ex-
perimental method with a pre-test and post-test design,
including a control group. This study focuses on the treat-
ment of Forbrain stimulation and includes two groups.
The first group received ten sessions of Forbrain stimula-
tion, each session lasting 20 minutes, three times a week.
The second group participates as a control. The research
population consists of children aged 6 to 11 with hyper-
activity who were referred to Tavanesh Treatment Center
in 2022. A minimum of 15 people per group is required
to ensure a sufficient sample size. Therefore, 20 people
were selected for each group, considering the possibil-

ity of dropping out or non-participation. A psychiatrist

diagnosed these people with hyperactivity and met the
inclusion criteria.

In order to collect information related to literature and
research background, the library method was used to re-
view books, articles, and related sources. In collabora-
tion with the Tavanesh Treatment Center, the researcher
collected information about the sample. They provided
explanations about the specialized and ethical aspects
of the research. After obtaining consent from the child's
parents and completing the child's information form, the
48-question Connors questionnaire was filled out by the
parents. Additionally, the IVA-2 test was used to gather
further information. Two groups underwent tests both
before and after treatment, while the control group was
tested in two phases without receiving any treatment.
Children were initially referred to the Tavanesh Cen-
ter by psychiatrists.In the first session of the pre-test, a
clinical interview was conducted with the simultaneous
presence of the child and parents and confirmation of the
diagnosis, medication status and essentialexplanations,
and the absence of epilepsy, tumors, metal implants,
heart batteries, and other mental disorders and after an-
nouncing the readiness of the family and the child. The
children were required to perform the IVA-2 test in a
separate environment, then implement the therapeutic
interventions, with the help of the family, and determine
a specific schedule regarding the day and time of the
sessions that the children would visit. After completing
ten intervention sessions in two experimental groups,
the first post-test session was held exactly like the pre-
test session.

Data analysis included descriptive and inferential parts.
The descriptive section presented the mean, standard de-
viation, age, and education level. In the inferential part,
covariance analysis was performed using SPSS-26 statis-
tical software. The significance level for all tests was set

at 0.05.
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Results

This study involved 40 children diagnosed with ADHD,
selected based on their age, education level, gender, and
type of hyperactivity. Among the participants, the age
distribution was as follows: 20% were six years old, 15%
were seven years old, 20% were eight years old, 15%
were nine years old, 20% were ten years old, and 10%
were 11 years old. The gender breakdown included 55%
male and 45% female participants. Additionally, half of
the children were diagnosed with attention deficit, while
the other half had both hyperactivity and attention deficit.
The average pre-test and post-test auditory attention for
the Forbrain group is 90.90 and 99.40, and for the control
group is 63.20 and 68.65. Auditory attention scores in-
creased in Forbrain intervention after the study. However,
this increase was much higher in the Forbrain interven-
tion group, indicating the effectiveness of the Forbrain
intervention on the auditory attention of the samples.
The univariate covariance analysis testshowed that the
average scores of the listening attention post-test for the
Forbrain group (99.40) were significantly higher than the
control group (68.65). This shows that Forbrain interven-
tion effectively affects the auditory attention variable in
the samples.

The results of the present study showed that after con-
trolling the pre-test scores, the group’s effect on the post-
test scores of listening attention is also significant. Re-
garding the effectiveness of the Forbrain method, after
controlling the pre-test scores, the group’s effect on the
post-test scores of listening attention is also significant,
and this method has been effective.

Therefore, this method seems to affect the auditory atten-
tion of children suffering from ADHD disorder and can be
considered suitable,considering the clinical conditions of
the patient and available facilities. In addition, the time and
cost required for this method should be considered so that

the best method can be suggested to therapists and patients.

Conclusion

The findings of this study have essential implications
for the treatment of children with ADHD. The Forbrain
method provides a new approach that targets the neuro-
biological mechanisms responsible for auditory attention
deficits in ADHD. By strengthening the neural circuits
involved in auditory processing, this technique can po-
tentially improve attentional abilities and reduce the
negative impact of ADHD symptoms on the child's daily
functioning. The Forbrain method is a unique auditory
feedback system that uses bone conduction to enhance
the user's perception of sound. It is specifically designed
to improve speaking, language, and communication skills
and has been used to help people with various learning
difficulties. The results of this study show that even af-
ter controlling the pre-test scores, the group that used
transcranial electrical stimulation and the control group
showed a significant difference in the average auditory
attention scores in the post-test phase. This shows that
the Forbrain method is effective in improving listening
attention. By targeting auditory attention deficits and im-
proving listening abilities, this technique can contribute
to better daily functioning and overall well-being in chil-
dren with ADHD. Both methods can have the same effect
on the auditory attention of hyperactive children. There-
fore, when choosing the proper method, it is necessary to
pay attention to the clinical conditions of the patient and

the available facilities.

Ethical Considerations

Compliance with ethical guidelines

The research plan was approved by the Ethics Commit-
tee of Oloum Tahghighat University (Approval number:
IR.IAU.REC.1402.050). Informed consent was obtained
from all participants. Data were recorded using coded
checklists to maintain confidentiality. Participation in the

intervention was voluntary for the children with ADHD,
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and participants were free to withdraw from the research
at any time.

This article is an original research, and the implemen-
tation of this project does not contradict the beliefs and
traditions of the society. In reviewing sources and using
articles mentioned in the list of sources, honesty and re-
liability were observed, and suspicious and unreliable
sources were not used. The most appropriate research
methods and the latest possible techniques were used.
Compliance with ethical principles is one of the main
requirements of any research. Especially when the inter-
vention or training is done, the following ethical princi-
ples in the current research are:

- Compliance with the company's consent in the research
and completion of the consent form by individuals (the
form includes the experimental and research work and
the purpose and treatment without payment to the indi-
vidual and contact number).

- Preservation of people's information (information used
only for research purposes).

- Commitment to hold similar meetings for the control
group after conducting the research.

- Evaluation of profit and loss and research budget and
possible report required.

- Payment of compensation in case of subjects re-enter-

ing the clinical trial.

- All clinical work information is recorded and stored in
the image so that it is possible to interpret them accurately.
- Statements that, for whatever reason, the clinical trial
was premature, the investigator should follow up with the

individual on appropriate treatment.
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Extended Abstract

Introduction

Stress is the biological reaction of the human body and destroys a person's performance, behavior, responsibility,
is the result of pressure, emotional, mental, or physical and ability to think. Stress hormones create a sense of
challenges such as unexpected and threatening events. fight or flight; thus, we can react to dangerous situations.
Stress can become a serious problem in people's lives and Despite the fact that stress is useful in some situations
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and is a sign of health, high stress can have negative ef-
fects in the long term. Therefore, identifying the state
of stress in everyday life can be a preventive solution
to control stressful factors and prevent bad stress from
persisting and its complications. Today, various tools are
used to measure the sympathetic axis of stress, such as
measuring heart rate in smartwatches, measuring gal-
vanic skin resistance (GSR) in lie measuring devices, or
more complex tools that use a combination of them and
even breathing rate. GSR is defined as a change in the
electrical properties of the skin. The signal can be used
to capture autonomic nerve responses as a parameter of
sweat gland function. The Stroop Color and Word Test
(SCWT) is a neuropsychological test widely used for ex-
perimental and clinical purposes. It evaluates the ability
to control cognitive interference. Meanwhile, wearable
artificial intelligence (Al) has emerged as a valuable tool
for this purpose. The study hypothesized that the GSR
could classify the Stroop test as a stress condition for

grades from easy to hard.

Methods

The method consisted of two parts: The first part: De-
signing and assembly of instrument: 1) Skin conductance
sensors module (GSR), 2) STMf032k6t6 module, and 3)
Ac (USB to Serial) module. The GSR module connects to
an STM32 microcontroller via an output pin on port Al,
which performs the analog-to-digital conversion. This
conversion transforms the voltage into a digital number
that is sent to the recording module. A USB-to-serial con-
nection is utilized to communicate with the Rx base. Ad-
ditionally, MATLAB software is employed to read GSR
data. The GSR sensor records stress by detecting chang-
es in electrical activity, which occur due to sweat gland
activity. To accurately capture these changes, the elec-
trodes must be highly sensitive and capable of transmit-

ting the data to the recording device. Skin conductance

is measured using easily applied skin electrodes. Essen-
tially, the GSR sensor functions like an ohmmeter, as it
measures the electrical conductivity between two points.
Second part: Design the stress protocol, data recording,
and learning machine to categorize stress levels. In this
study, the Stroop test was used to detect Word and Color.
The 21 healthy young volunteers sat in a chair in front
of the monitor. The participant was asked to respond to
the stimuli (color or word recognition) of the six-color
Stroop test (blue, red, green, yellow, purple, and white)
by left-clicking the computer mouse. The test consisted
of six sets of 40 with intervals between 4 s, 3 s, and 2 s
trials. GSR signals recorded at three levels of low, me-
dium, and high stress are also included in the data. After
recording and for each set, GSR data was segmented into
10-second segments; features were extracted from each
segment, including the following: Mean, median, SD,
Max, Min, Low and high-frequency band average, and
SD, Slope, and Zero crossing of GSR signal.

Results

After recording, for each stage, GSR data was segment-
ed into 10-second segments; 11 features were extracted
from each segment, including the following. Mean (W)
and standard deviation () of GSR plots with N samples.
The minimum and maximum values of the GSR part in-
dicate the range of changes of the part. The median val-
ue of the segment in statistics and probability theory is
one of the measures of central tendency. The median is
a number that divides a statistical population or a proba-
bility distribution into two equal parts. The slope of the
GSR plot estimates the change in skin resistance value
over 10 seconds. The average crossing time from zero is
calculated by averaging the crossing times of the GSR
signal. In calculating this feature, the average value of the
signal is zero. The average and standard deviation of the

low and high-frequency content of the GSR segment can
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be calculated by two low-pass and high-pass filters with a
cutoff frequency of 2.5 Hz or the Fourier transform of the
segment. Since the galvanic response of the skin depends
on the perspiration of the skin, which is a slow process
like body temperature, the sampling frequency is consid-
ered to be 10 Hz, and the low and high-frequency bands
are considered between 0-2.5 and 2.5-5 Hz.

After extracting the features from the 10-second segments
recorded in four states of relaxation, low, medium, and
high stress, a three-layer neural network classifier that in-
cludes two hidden layers with ten neurons in the first layer
and five neurons in the second layer and an output layer
with one neuron has been trained with 70% samples. The
activity functions of this network are also considered sig-
moid. The number of stimuli in each Stroop test was 40.
Based on this, the recording time of each test with 2-, 3-,
and 4-secondinter-stimulus intervals was 60, 90, and 120
seconds, respectively. Since these signals are segmented
into 10-second pieces, the total number of pieces in four
situations is 1452 pieces. A Stroop test was performed for
both color and word recognition modes.
Lunberg-Marquardt algorithm, which is a combination
of gradient descent and Newton algorithms in classical
optimization, has been a training method that has been
used to train the network with 60% data. The results of
the10-fold validation of the neural network classifier us-
ing training and test data showed that this classifier was
able to provide accuracy 0f 95.91% and 92.63% for train-
ing and test data. Based on these results, the sensitivity
of the classifier to the state of rest is lower than in other

states. This value was higher for the medium stress.

Conclusion

One of the promising non-invasive methods that has
been widely used in the detection of stress and emo-
tions is electrodermal activity (EDA). EDA has a tonic

and phasic component called skin conductance level and

skin conductance response (SCR) named GSR. The same
study was collected from the result of the deconvolution
process, namely the sample mean, the first absolute dif-
ference, and the normalized first difference as the input
of the classification process using the extreme learning
machine (ELM). The output of stress level classification
was mild, moderate, and severe. Using cvxEDA is more
accurate or smooth than CDA. However, both methods
can separate SCR from primary skin conductance and
show small peaks from SCR. The results of the classi-
fication process showed that both CDA and cvxEDA
methods with 50 hidden layers in ELM had high accu-
racy in stress level classification, which was 95.56% and
94.45%, respectively. This study developed a stress level
classification method using ELM and SCR statistical fea-
tures. The results showed that EDA can classify the stress
level of the Stroop test with a high accuracy of 94%. This
model can help people take control of their mental health
while working too much, which can lead to anxiety and

depression due to untreated stress.
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Introduction: Executive functions are a set of cognitive processes that play a crucial role in regu-
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lating human behavior. Given that these skills reach their peak during the preschool years, teaching

Keywords and strengthening them significantly impact children’s emotional control. The present study aimed
Executive functions

Response inhibition
Preschool children tion in preschool children.

to design an executive function training package and examine its effectiveness on response inhibi-

. Methods: This study employed a pre-test-post-test design with a control group and a two-month
Corresponding author

Alireza Kiamanesh, Department follow-up period. The population consisted of preschool children in Tehran, Iran, during the aca-

of Psychology, Faculty of Psy- demic year 2021-2022. Thirty-eight children were selected and randomly assigned to experimental
chology and Educational Sciences,

Kharazmi University, Tehran, Iran and control groups using a random sampling method. The experimental group received 20 sessions

of training intervention. Participants completed the BRIEF questionnaire in the pre-test, post-test,
Email: Kiamanesh@khu.ac.ir and two months after the intervention. Data analysis was conducted using mixed-design ANOVA
in SPSS version 25.
Results: The findings revealed that the designed training program effectively increased response
inhibition skills in preschool children (P<0.001).

Ef_.ﬂ;E Conclusion: The results indicated that providing executive function-based training can improve

response inhibition performance in preschool children, highlighting the importance and role of

[=]
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timely intervention in children’s cognitive development.
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Extended Abstract

Introduction

Executive functions refer to an individual’s actions for areas, parents and educators have become increasingly
self-regulation, controlled and purposeful behavior, and aware of the role of executive functions in learning. Ac-
maximizing future outcomes. In recent years, with sig- cording to Miyake’s three-component model classifica-
nificant growth in preschool centers, particularly in urban tion, fundamental executive functions include updating
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working memory, inhibitory control, and flexibility.
Therefore, inhibitory control is recognized as a foun-
dational component in executive functions. According
to Barkley, inhibitory control aids in delaying respons-
es and controlling interference, playing a crucial role in
behavior regulation. Given the significance of executive
functions, extensive studies have been conducted to eval-
uate the effectiveness of educational programs aiming
to strengthen children and adolescents’ executive func-
tions, both domestically and internationally. However, a
considerable portion of these studies has focused on in-
vestigating executive functions in preschool children or
children with special needs. Additionally, despite the im-
portance of executive functions in learning and individu-
al life, studies focused on skills associated with executive
functions are limited. This limitation highlights the need
to formulate and implement programs to strengthen exec-
utive functions, leading to the current research that aims
to develop an educational package to enhance executive
functions and determine its impact on inhibitory control

in preschool children.

Methods

The present study followed an experimental pre-test-
post-test design with a control group and a follow-up
period. The statistical population included preschool-
ers aged 5-6 in Tehran, Iran, who were enrolled in pre-
school centers in the 2022-2023 academic year. Among
educational districts, Area 8 was randomly selected, and
from the preschool centers in this area, two pre-schools
were randomly chosen: One as the experimental group
and one as the control group. Twenty students were ran-
domly selected from each pre-school, and a total of 40
students participated in the research. Eventually, due to
incomplete data from one student in the control group,
data from 19 students in both the control and experimen-

tal groups were analyzed. The primary objective of this

research was to examine the validity and reliability of the
developed executive functions educational package and
investigate its effectiveness on inhibitory control in pre-
school children. The following 4-stage experiment was
conducted to achieve this goal:

First Stage: Conducting a literature review for the re-
search background.

Second Stage: Designing an educational package - train-
ing to enhance inhibitory response skills and assessing
content validity. To assess content validity using the Law-
she method, the content was evaluated by ten specialists
in executive functions evaluated the content. The content
validity ratio (CVR) and content validity index (CVI)
were evaluated, and the content was modified based on
the experts' opinions.

Third Stage: Pilot study. Ten available students underwent
12 one-hour sessions over two days per week. After a re-
assessment, the number of sessions was ultimately adjust-
ed to 20 one-hour sessions conducted thrice weekly.
Fourth Stage: Main study. Before the experiment, parents
of'the students in both the experimental and control groups
responded to the inhibitory response section of the Brief
questionnaire. Then, the educational package was imple-
mented for 20 one-hour sessions over three days per week
with the students in the experimental group. The control
group students did not receive this training. After the ex-
periment, parents of both groups responded to the Brief
behavioral questionnaire as a post-test. After a two-month
interval from the pre-test, a follow-up test was conducted,
and parents of both groups answered the Brief question-

naire again, and the collected data was analyzed.

Results

To understand the average performance and distribution
of'test scores in the inhibitory response variable, statistical
descriptions of inhibitory response variables for both the

experimental and control groups were examined, includ-
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ing means, standard deviations, and skewness. In the con-
trol group, the total scores for inhibitory response were 35
in the pre-test, 34.84 in the post-test, and 34.78 in the fol-
low-up, indicating very slight changes. In the experimen-
tal group, the average scores were 35.42 in the pre-test,
28.52 in the post-test, and 25.5 in the follow-up, show-
ing a decreasing trend. The average performance in the
control group compared to the experimental group had an
imperceptible difference in the pretest (0.42), a difference
of 6.32 scores in the post-test favoring the control group,
and reduced to 11.11 in the follow-up. This trend suggests
a decrease in inhibitory response scores and an improve-
ment in inhibitory response skills in the experimental
group compared to the control group. At the same time, no
significant difference was observed in the control group in
the scores between pre-test, post-test, and follow-up.

Additionally, to investigate the homogeneity of the vari-
ables’ covariance, Mauchly’s sphericity test was utilized.
Given that Mauchly’s sphericity test is less than 0.5, indi-

cating a significant violation of homogeneity assumption

(P<0.05; %*=6.62; ¢=0.03), suggesting that covariance
homogeneity is questioned. Therefore, adjustments for
the violation of assumptions were made using the Huynh-
Feldt Epsilon correction due to the adequate sample size
in this study.

The summary of the within-group analysis of variance
indicates a significant effect on inhibitory response (P<
0.001; F=145.83). Moreover, there is a significant in-
teraction effect between inhibitory response and group
(P<0.001; F=135.16). This interaction suggests that
different results are obtained from combining levels of
inhibitory response (pre-test, post-test, and follow-up)
and group levels (control and experimental). The be-
tween-group analysis of variance, based on observed
means, reveals a significant difference between the two
groups (P<0.001; F=95.36), indicating a significant ef-
fect of the experiment on the experimental group.
Finally, a Bonferroni follow-up test was employed to de-
termine which two intervals differ significantly among

the three-test means.

Table 1. Bonferroni Analysis Result of Inhibitory Response

Group

Group Average different P

Post-test
Pre-test
Follow-up

Post-test Follow-up

The analysis revealed significant differences between
pre-test and post-test scores (P<0.001), pre-test and fol-
low-up scores (P<0.001), and post-test and follow-up
scores (P<0.001). Therefore, the research hypothesis re-
garding the impact of executive functions on inhibitory
response in preschool children was confirmed for both

the post-test and follow-up periods.

3.53 0.001

5.77 0.001

2.24 0.001
Conclusion

The primary objective of this research was to develop an
executive functions educational package and determine
its impact on inhibitory response in 5-6-year-old pre-
school children. Improvements in executive functions
during the pre-school years occur due to physiological
changes in the brain, specifically in the pre-frontal cortex,

and this region’s increased connectivity and integration
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with other brain areas. While the physiological reasons
behind the development of executive abilities have been
somewhat clarified, less attention has been paid to the
influence of environmental factors on the development of
these skills during this age period. Additionally, limited
studies have focused on developing educational packages
targeting executive functions and examining their effect
specifically on the preschool age group.

In this research, the program content is based on Bark-
ley’s approach, emphasizing exercises such as emotion-
al recognition, appropriate expression and management,
understanding others’ perspectives, proper interaction in
social situations, and ultimately, exercises in inhibitory
response and thinking before acting. The research results
indicate the effectiveness of the educational intervention.
Moreover, ten experts in the executive function field
have endorsed the educational package’s validity. How-
ever, the role of age ensures the sustained positive effects
of cognitive interventions, in addition to the continuation
of educational exercises. Vas et al.’s research findings
have shown that the effectiveness of cognitive training
is more impactful and enduring when children are in the

early stages of growth and early childhood.
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Introduction: Within Embodied Construction Grammar (ECG), language comprehension is based
Keywords on semantic simulation. Neurolinguistics research has shown that language production and com-
Embodied cognition
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Action verbs ing this approach, the present study explores the relationship between motor systems and the pro-

prehension depend on other cognitive abilities and that linguistic knowledge is embodied. Follow-

Children with cerebral palsy
Typical children

cessing of action verbs and their impact on motor simulation in children with Cerebral Palsy (CP).
Methods: A descriptive-analytical case-control study was conducted with 13 students aged 7 to 12
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verbs, same-effector mismatches, and different-effector mismatches.

Conclusion: The findings underscore that cognition is intricately linked to sensory-motor abilities
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and experiences. Recognizing the linguistic processing of sensory-motor systems at an early age

is essential for understanding how these concepts are represented in memory, particularly among
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Extended Abstract

Introduction

In cognitive linguistics, researchers argue that but the en- tem and human conceptual experiences. Grounded-em-
tire cognitive system influences language structure, not bodied theories suggest that bodily interactions with the
just specific brain areas. Embodied Construction Gram- physical and social environment shape language and
mar (ECG) connects language to the sensory-motor sys- thought. In this context, motor simulation is crucial for
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understanding language. Research shows that compre-
hending language activates the motor and pre-motor cor-
tex, specifically in response to motor language involving
specific body parts like the hands, feet, and mouth. Motor
experiences are highly significant from infancy. Children
continually develop their motor foundations during this
period through various learning processes. Children’s
growth and development begin with these basic move-
ments. Motor experiences, such as interacting with the
physical environment and objects and communicating
with parents, are the main foundations of cognitive-mo-
tor development, which can lead to the perception and
even conceptualization of movement.

However, a key unresolved debate is how motor impair-
ment in children with Cerebral Palsy (CP) affects motor
cortex involvement while processing action verbs. This
study, the first of its kind, investigates this issue to in-
form diagnostic and therapeutic interventions for chil-

dren with CP.

Methods

This descriptive-analytical case-control study involved
two groups of Persian-speaking children aged 7 to 12.
The first group consisted of 13 children with CP (6 boys,
7 girls; mean age=9.38+1.50), recruited from special
schools for children with developmental disabilities.
Special schools or classes are provided for children with
special educational needs for special consideration and
support, following the mainstream curriculum in nor-
mal education settings. The second group, comprising
13 Typically Developing (TD) children (6 boys, 7 girls;
mean age=9.38+1.45), was selected from public schools.
Both groups were matched for age, gender, socio-eco-
nomic status, and grade level.

The CP group excluded children with neuropsychiatric
comorbidities, intellectual disabilities, or metabolic, ge-

netic, and epileptic disorders. All participants had normal

ESLb agls (slmajl Al

or corrected-to-normal vision and hearing, and their de-
velopmental quotient/IQ fell within normal limits. They
could use the keys on a computer keyboard. These fac-
tors were obtained according to school documentation
of general health care screening programs regarding the
outcomes of interviews with parents of children and ex-
amination of children by an experienced child psychol-
ogist, an optometrist, and an audiologist. Regarding a
standard scale of mobility and manual function, 54% of
children were classified at level III (walks with a pow-
er wheelchair), and 46% of children were classified at
level 11 (walks with a walker). Lack of parental consent,
scheduling problems, and non-compliance with inclusion
criteria prevented their enrollment.

The experimental task involved 12 black-and-white
stick-figure images representing action verbs related to
body parts (hands and feet). Each image was paired with
three types of Persian verbs: (1) a matching verb, (2) a
same-effector mismatch verb (using the same body part
but unrelated to the image), and (3) a different-effector
mismatch verb (using a different body part). In order to
use images that appropriately describe specific motor ac-
tions, facial details were intentionally removed. As a re-

sult, 36 verb-image pairs were presented to participants.

Results

Descriptive statistics categorized the data based group
(CP vs. TD) and verb type (matching, same-effector
mismatch, different-effector mismatch). The Kolmog-
orov-Smirnov test confirmed the normality of data dis-
tribution. A one-way ANOVA was conducted to explore
inter-variable relationships, with a significance threshold
of P<0.05.

Of the 26 participants, 13 were assigned to the case group,
and the remaining 13 formed the control group. Overall,
12 boys (46.15%) and 14 girls (53.84%) enrolled in the
study. Without considering the type of verb in the CP
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group, the minimum reaction time was 2.14 seconds, and
in the control group, it was 1.04 seconds. The percentage
of non-response in the control and CP groups was 0.4%
and 1.5%, respectively.

A significant difference was found between the two
groups in all verb types. CP participants had slow-
er Reaction Times (RTs) across the board, includ-
ing Matching verbs [CP Mean=4.36, TD Mean=3.06
(P<0.001)], Same-effector mismatches [CP Mean=4.12,
TD Mean=3.23 (P<0.001)], and Different-effector mis-
matches [CP mean=4.26, TD mean=3.41 (P<0.001)].
Additionally, TD children outperformed CP children in
the frequency of correct responses across all verb types,
including Matching verbs (CP=60.3%, TD=80.8%),
Same-effector mismatches (CP=59.6%, TD=64.1%),
and Different-effector ~mismatches (CP=67.9%,
TD=76.3%).

Repeated measures ANOVA followed by Bonferroni
post-hoc tests indicated no significant effect of verb types
on RTs in the CP group. However, significant differences

were observed between matching and different-effector

non-matching conditions in the TD group.

Conclusion

This study aimed to ascertain how embodied cognition
plays an essential role in understanding language related to
action verbs among children with CP. Currently, a wealth
of evidence indicates that sensory and motor grounding
is essential for action-language comprehension, but little
is known about their potential contributions to processing
motor simulation in children with CP. Predominantly, the
present investigation intended to identify how the motor
simulation of the CP groups differ from those of TD peers
and address any significant differences in reaction time
across conditions in each group.

The present study highlights the role of embodied cog-

nition in understanding action verbs, particularly in chil-

dren with CP. Sensory-motor grounding is essential for
action-language comprehension, but children with CP
show distinct differences in motor simulation compared
to their TD peers. These findings add to the growing
number of studies highlighting the complex nature of
verb impairments in specific populations Because of the
interaction between sensorimotor cortex activation and
psychological factors, they suggest that cognition is in-
separable from the body and is shaped by sensory-motor
experiences. Early identification of linguistic processing
deficits in sensory-motor systems can aid in better mem-
ory representation and understanding related words, spe-
cifically in Persian-speaking children with CP.

Beyond, their theoretical significance, the present find-
ings have practical implications for CP children. Rec-
ognizing information about how these patients perceive
movement, has implications for choosing timely and tai-
lored interventions, therapeutic approaches, and individ-

ualized education plans.
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Introduction: Adolescence serves as a critical interval in the progression of psychological devel-
opment that occurs between childhood and adulthood. The present study aimed to determine the
effectiveness of first aid intervention of adolescent communication skills on communication styles,
wisdom, thinking, and decision-making styles of 13-15-year-old adolescents.

Methods: The research method was semi-experimental with a pre-test and post-test design and a
45-day follow-up period with a control group. The statistical population of the present study was
13-15-year-old teenagers in Isfahan city, Iran, in 2023-2024. From the studied population, 40 peo-
ple were selected by multi-stage random sampling and considering the entry criteria. They were

randomly assigned to two experimental and control groups (20 people each). According to Van

. Dijk’s (2015) intervention, the experimental group received training sessions.The research tools
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by Ardelt (2003), the general decision-making styles questionnaire by Scott and Bruce (1995), and
Sternberg and Wagner’s thinking styles questionnaire. Analysis of variance and repeated measure-
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Iran ment using SPSS software were used for the statistical analysis of the data.

Results: The results revealed that the first aid intervention of adolescent communication skills
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significantly affected the communication styles, wisdom, and thinking styles of 13-15-year-old
adolescents the interventions’ effect remained in the follow-up phase (P<0.01).

Conclusion: First-aid interventions effectively improvethinking styles, decision-making, reason-
ing, communication, and reasoning and can be used in educational and therapeutic settings. There-
fore, it is recommended that additional studies be conducted to compare this intervention with

other interventions.
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Extended Abstract

Introduction

Communication styles are one of the skills that can help contexts where communication occurs. In addition to
teenagers reduce anxiety and interact correctly with oth- communication styles, wisdom is also essential during
ers. Communication skills can be defined as conveying adolescence. Yang stated that wisdom consists of three

a message that includes shared understanding between
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iment of wisdom in actions, and positive influence on
oneself and others in the long term to maintain collective
interests. Grossman defined wisdom as a combination
of personality traits with three cognitive, reflective and
emotional components, which cognitive component re-
fers to a person’s constant desire to understand human
conditions and especially intra-personal and interper-
sonal issues, in addition to the knowledge resulting from
this desire. The reflective component refers to the abili-
ty to understand issues from multiple angles, as well as
self-evaluation (self-evaluation) and self-insight, and the
affective component is defined as compassionate love,
consideration, and kindness (i.e., a positive empathic at-
titude toward others). Despite the difficulty in defining
wisdom among researchers and experts in this field, a
general agreement exists that wisdom includes knowl-
edge, insight, reflection, and combining one’s resources
with the interests and well-being of others. In this regard,
one variable affecting wisdom is the style of thinking.
Thinking styles, sometimes called rational styles, refer
to a person’s preference for using a specific thinking pro-
cess. According to Sternberg’s thinking styles, there are
13 types divided into five functional dimensions: form,
level, territory, and tendency. Furthermore, adolescence
is the most suitable stage for examining decision-making
ability. Decision-making styles are a unique model that
shows how people respond to a decision-making situation
or interpret that situation. Understanding decision-mak-
ing styles helps us grasp why people respond differently
to the same situation. Each individual employs unique
decision-making processes. One of these new interven-
tions is early communication skills for teenagers. Effec-
tive communication skills empower individuals to reflect
on themselves and cultivate meaningful relationships.
This often involves fostering better connections with par-
ents, but the focus remains on personal choices and what

serves one’s best interests in relationships with parents,

teachers, friends, and others in one’s life. Sometimes,
this requires challenging public opinion and prioritizing
speaking up over staying silent. These skills are crucial
for making wise and healthy decisions, even when those
decisions are tough. This perspective is based on a be-
havioral model called dialectical behavior therapy, which
teaches people skills to be more effective in their lives. In
other words, the skills that help people to live a happier
and healthier life by changing things and to get closer to

what they love in their lives.

Methods

The current research was of a semi-experimental type
with a pre-test, post-test, 45-day follow-up test with an
experimental and control group, and random assignment
with an ethics code ID: IR.IAU.KHUISF.REC.1403.265
from Khorasgan Islamic Azad University (Isfahan, Iran).
The statistical population included all adolescents aged 13
to 15 in the city of Isfahan in the academic year of 2023-
2024, randomly selected from among the six districts of
Isfahan, and then two schools were selected in that dis-
trict. First, middle school students were randomly select-
ed, and then among the 13-15-year-old students who were
willing to cooperate with the researcher. Considering the
entry criteria, 40 people were randomly selected into two
experimental and control groups (20 people each). The re-
quired number of samples was calculated based on similar
studfies, such as Yonesi et al.’s study, taking into account
an effect size of 40%, a confidence level of 95%, a test
power of 80%, and a dropout rate of 10% for each group
of 20 people. Iclusion criteria include teenage girls aged
13-15 years, willingness and informed consent in the re-
search plan, cooperation and activity in the research proj-
ect, and not receiving other psychological training. Exclu-
sion criteria include the absence of more than two sessions
andadolescents who had psychological disorders and re-

ceived other psychological trainings and interventions.
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Subjects in the experimental group received ten 60-min-
ute sessions of Van Dijk’s communication skills first aid
intervention, while subjects in the control group did not
receive training. After completing the first aid training on
communication skills for the experimental group, both
experimental and control groups were tested by question-
naires to measure the dependent variable (communication

styles, wisdom, thinking, and decision-making style.

Results

When people start practicing mindfulness meditation, their
relationship with the people around them improves signifi-
cantly, and they can easily solve interpersonal problems.
This profoundimprovement in human relationships has
various reasons. The reason for improving relationships af-
ter mindfulness meditation is that when the mind becomes
aware, the capacity to accept the experience and the events
that happen in each moment of a person’s life increases.
This spirit of readiness to face whatever happens automat-
ically causes the improvement of relationships with it be-
comes others because the person does not have prejudice
or denial and looks at people as they are without preju-
dice. Additionally, the results showed that the difference
between the average of the research variables in the groups
in the post-test and follow-up phases is significant. In oth-
er words, a significant difference was found between the
sample subjects in the control test groups in the research

variables in the post-test and follow-up stages (P<0.001).

Conclusion

According to this study, the first aid intervention for

adolescent communication skills is an effective method
for improving the communication, wisdom, thinking,
and decision-making styles of 13-15-year-old adoles-

cents.
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Introduction: In Persian discourse, characterized by a Subject-Object-Verb (SOV) word order, the
positioning of interrogative complements or prepositional objects is crucial for discourse structure
and speech markers. These elements often appear in a focal position after the object but can be
moved within the sentence and discourse. This movement is significant for discourse analysis
and creating marked structures, particularly when these elements are placed at the beginning of
sentence.

Methods: This study investigates the processing of discourse comprehension in Persian by topi-

calizing interrogative complements using Event-Related Potentials (ERPs). Following Friederici’s

language processing model (1995), the focus is on the N200 component in the anterior left hemi-
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sphere. Four different positions of the interrogative complement within sentences were examined.
Results: Analysis of the ERPs revealed distinct brain responses associated with the topicalization
of interrogative complements in Persian. Specifically, when the interrogative complement was
moved to the beginning of the sentence in a topicalized position, a notable increase was observed
Email: Purmoham@ualberta.ca in N200 amplitude in the left anterior region. These findings indicate that the topicalization of
interrogative complements in Persian creates a marked structure with altered neural correlates,
reflecting its communicative and discourse-related significance.

Conclusion: The study demonstrates that the movement of interrogative complements in Persian
to achieve topicalization affects neurophysiological processes, particularly evidenced by changes

in N200 amplitude. This supports the hypothesis that topicalization in Persian serves discourse and

communicative functions. These findings contribute to our understanding of how sentence struc-

d doi.org/10.30514/icss.26.3.88 29 q 3 3 . .
ture variations in Persian are reflected in neurophysiological responses.

Citation: Dalir D, Purmohammad M, Golfam A, Khosrowabadi R, Karbalaei Sadegh M. Investigating brain responses to
topicalization processing in Persian based on Friederici’s model. Advances in Cognitive Sciences. 2024;26(3):88-101.

Extended Abstract

Introduction

The ability to move elements within a sentence structure, complements generally appear in a post-object position
known as topicalization, is a fundamental characteristic and can be moved to different locations within a sen-
of natural languages and plays a crucial role in discourse tence, significantly impacting discourse and communi-

analysis and understanding. In Persian, interrogative cative dynamics. This syntactic flexibility is particularly
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relevant for creating marked structures that serve specific
communicative functions, such as emphasizing or clari-
fying information.

This study’s primary aim is to examine how the brain
processes the movement of interrogative complements
to the sentence-initial position in Persian, utilizing ERPs
to capture the neural responses associated with this syn-
tactic operation. The focus is on the N200 component, a
neural marker associated with detecting syntactic anom-
alies and structural parsing, located in the left anterior re-
gion of the brain. Friederici’s language processing model,
postulating that this component is crucial for structural
information processing, provides the theoretical frame-

work for this investigation.

Methods

Four different syntactic conditions, each involving repo-
sitioning the interrogative complement, were designed
to investigate the neural mechanisms underlying topi-
calization in Persian. For each condition, 50 sentences
were created, resulting in a total of 200 sentences. These
sentences were presented to participants on a comput-
er screen in a controlled experimental setting. Partici-
pants were instructed to read the sentences silently while
maintaining minimal facial and lip movement to ensure
the accuracy of the electroencephalogram (EEG) record-
ings.

The experimental procedure involved displaying sen-
tences one at a time, each being broken down into con-
stituent phrases. Participants’ brain responses were re-
corded using a 64-electrode EEG cap, focusing on the
N200 component. The primary task for participants was
to comprehend the sentences without vocalizing them,
thereby isolating the cognitive processes involved in syn-
tactic parsing and comprehension.

The EEG data were preprocessed to remove artifacts and

noise, ensuring that the recorded ERPs accurately reflect-

ESLb agls (slmajl Al

ed the brain’s response to the syntactic manipulations.
The analysis focused on the N200 component, which
was expected to show variations in amplitude depend-
ing on the syntactic condition. Statistical analyses were
conducted using SPSS-27 software, comparing the ERP
responses across the different conditions to identify sig-
nificant differences in brain activity related to the topical-

ization of interrogative complements.

Results

The findings reveal that the topicalization of interrog-
ative complements in Persian leads to distinct neural
responses, as evidenced by variations in the N200 com-
ponent. Specifically, when the interrogative comple-
ment is moved to the beginning of the sentence, there
is a significant increase in the N200 amplitude in the
left anterior region of the brain. This suggests that the
brain recognizes this syntactic movement as a marked
structure, requiring additional cognitive resources for
processing.

These results support the hypothesis that the topical-
ization process in Persian is not merely a surface-level
syntactic change but involves deeper neurophysiological
mechanisms. The increased N200 amplitude indicates
that the brain engages in more intensive structural pars-
ing and anomaly detection when dealing with sentences
that deviate from the canonical SOV order.

The study’s findings have significant implications for
our understanding of language processing and the neu-
robiological basis of syntax. The increased N200 am-
plitude associated with the topicalization of interrog-
ative complements suggests that the brain’s response
to syntactic movement is consistent with Friederici’s
language processing model. This model posits that the
left anterior region of the brain plays a crucial role in
handling structural information and detecting syntactic

anomalies.
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Moreover, the study highlights the importance of marked

structures in communication. By repositioning interroga-
tive complements to the beginning of a sentence, speak-
ers can create emphasis and clarity, facilitating more ef-
fective discourse. The neural evidence provided by this
study underscores the cognitive effort involved in pro-
cessing these marked structures, reflecting the brain’s ca-
pacity to adapt to syntactic variability in language.

In addition, the findings contribute to the broader field
of psycholinguistics by providing empirical evidence of
the neurophysiological processes underlying syntactic
movement. This research bridges the gap between lin-
guistic theory and cognitive neuroscience, demonstrat-
ing how abstract syntactic operations are realized in the

brain.

Conclusion

In conclusion, this study provides compelling evidence
that the topicalization of interrogative complements in
Persian involves distinct neurophysiological process-
es, as indicated by variations in the N200 component.
The results align with Friederici’s language processing
model, highlighting the brain’s role in structural pars-
ing and anomaly detection. These findings enhance our
understanding of the cognitive mechanisms underlying
language processing and underscore the significance of
marked structures in communication.

The implications of this research extend beyond Persian,
offering insights into the universal principles of syntax
and discourse processing in natural languages. By eluci-
dating the neural basis of topicalization, this study con-
tributes to the broader endeavor of understanding the in-

tricate relationship between language and the brain.

Ol g o 2SSlJo
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Results: The results of the current study indicated that the patient group performed significant-

ly poorer in all four speech subtests: verbal fluency (free) (P=0.003), verbal fluency using or-

thographic criteria (b) (P=0.004), verbal fluency using semantic criteria (clothes) (P<0.001), and

Semantic Judgment (P=0.014), compared to the healthy individuals in the control group. This

suggests that their lexical-semantic skills were impaired.

Conclusion: This research’s findings can be valuable for assessment and intervention purposes in

d " doiorg/10.30514/ics5.26.3.102 rehabilitation centers, as well as in academic and research settings.

adults with autism spectrum disorder based on the Persian version of Montreal Protocol for the evaluation of communication.
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Extended Abstract
Introduction

Studies of Autism Spectrum Disorder (ASD), a condition by Leo Kanner and Hans Asperger, ASD encompasses

marked by deficits in social interaction, communication, a spectrum of abilities, ranging from individuals with

and repetitive behaviors, highlight the intricate relation- severe cognitive impairments to those with high intelli-

ship between language and the brain. First described gence but persistent social and communication challeng-
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es. Language development varies widely, with some in-
dividuals remaining nonverbal while others face subtle
linguistic difficulties.

Autism prevalence has increased significantly, with recent
estimates indicating rates of 1 in 36 children, dispropor-
tionately affecting boys. Language deficits in ASD span
pragmatic, lexical-semantic, prosodic, and discourse abili-
ties. For linguistic assessments, protocols like the P.M.E.C.
evaluate these skills, aiding in diagnosis and intervention
strategies. Studies show individuals with ASD exhibit de-
lays in language acquisition, reduced vocabulary, and dif-
ficulties in understanding idiomatic expressions, Gricean
principles, and word-sentence coherence.

Comparative studies reveal that linguistic challenges in
ASD are consistent across languages and populations.
Research highlights atypical semantic networks, local
processing bias, and challenges in semantic clustering,
particularly in abstract categories like fruits. Despite
these challenges, visual aids, imitation, and repetition can
support language learning in individuals with ASD.
Assessment using P.M.E.C. has extended beyond ASD to
include individuals with brain damage, showing varying
impacts of right and left hemisphere damage on linguistic
abilities. Insights from such studies inform interventions
tailored to improve the language and cognitive abilities

of individuals with ASD.

Methods
Participants

This quantitative study employed an experimental design
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to assess language disorders in Persian-speaking adults
with autism. In 2021, participants were recruited purpose-
fully from speech therapy centers, the Tehran Autism So-
ciety, exceptional education centers, and the Tehran Wel-
fare Organization, Iran. These centers provided access to
individuals diagnosed with autism during childhood or
adolescence, aged 25 to 44. After initial screening and
applying inclusion and exclusion criteria, 13 adults with
autism were selected.

Inclusion Criteria:

. Native Persian speakers aged 25-44 years.
. Autism diagnosis confirmed through clinical re-
cords.

Exclusion Criteria:
. History of psychiatric or neurological disorders

other than autism.

. Alcoholism or uncorrected hearing/vision im-
pairments.

. Left hemisphere brain damage.

. Previous participation in speech therapy sessions.

The final sample included 13 males with autism, aged 25-
44 (mean age=32.84, SD=4.17), with varying education-
al levels from primary school to postgraduate degrees.
To ensure valid comparisons, a control group of 26 indi-
viduals without brain injury was matched with the autism
group based on age, gender, city of residence, native lan-
guage, and educational background (Table 1).

This study’s carefully selected sample and matched con-
trol group ensure a robust comparison of language abili-

ties in individuals with autism.
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Table 1. The demographics of the autism group are summarized below

Row Age Education Occupation Age at Diagnosis
1 31  9th Grade Café Worker 5 years old
2 41  9th Grade Restaurant Delivery 3 years old
3 32  Technical Diploma Copy Machine Technician 4 years old
4 26  4th Grade Carpenter's Apprentice S years old
5 32 9th Grade Janitor 3 years old
6 36  9th Grade Pet Trainer 6 years old
7 30 Master’s Degree  Private Company Engineer 7 years old
8 29  7th Grade Building Painter 6 years old
9 26 10th Grade Café Worker 3 years old
10 41  Bachelor’s Degree = Art Teacher 5.2 years old
11 39  7th Grade Restaurant Kitchen Worker 4 years old
12 27  Master’s Degree  Librarian 3 years old
13 37  5th Grade Construction Worker 5 years old

Tools

The Montreal Protocol for the P.ML.E.C.

The P.M.E.C., designed in 2004 by Joanette et al. (12), is
a comprehensive tool for assessing communication skills,
particularly in individuals with right hemisphere damage.
It evaluates four key linguistic abilities: Discursive, prag-
matic, lexical-semantic, and prosodic skills. The protocol
comprises 14 tasks and has been standardized in multiple
languages, including Persian, as of 2023. This study fo-
cused on four specific subtests of the PM.E.C. to assess

lexical-semantic skills in Persian-speaking adults with

autism:
1. Verbal Fluency (Free)
2. Verbal Fluency (Orthographic: b)

3. Verbal Fluency (Semantic: Clothes)

4. Semantic Judgment

Subtest Descriptions:

. Verbal Fluency (Free): Evaluates general lex-
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ical-semantic memory access by asking participants to
generate as many words as possible in 150 seconds with-
out constraints.

. Verbal Fluency (Orthographic: b): Assesses
phonemic word retrieval within 120 seconds, requiring
words starting with the letter "B."

. Verbal Fluency (Semantic: Clothes): Tests
word retrieval based on the semantic clothing category
within 120 seconds.

. Semantic Judgment: Examines the ability to
recognize and explain semantic relationships between
word pairs.

Procedure

Participants were recruited through relevant organiza-
tions, and clinical specialists confirmed their autism di-
agnosis. Following consent, the PM.E.C subtests were
administered in workplaces or homes, using a SONY Ste-

reo IC Recorder to ensure accurate data collection. Each
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session lasted approximately 20 minutes.

Results

Table 2. Results of comparing the two groups using the

paired t-test (parametric test) showed significant differ-
ences between the autism group and controls across all
subtests, highlighting impairments in lexical-semantic

skills among individuals with autism:

Table 2. Results of comparing the two groups using the paired t-test (parametric test)

Subtest P-value
Verbal Fluency (Free) 0.003
Verbal Fluency (Orthographic: b) 0.004
Verbal Fluency (Semantic: Clothes)  0.000
Semantic Judgment 0.014

1. Impaired Communication Skills in Autism
Consistent with prior research (e.g., Karami 2011 (15),
Howlin 2003 (23); Friedman and Sterling 2019 (32)), the
study found significant communication impairments in
Persian-speaking adults with autism. Notably, moderate
to severe deficits were observed in three subtests (38%
impairment in Verbal Fluency [Free], 61% in Verbal Flu-
ency [Semantic: Clothes], and 46% in Semantic Judg-
ment).
2.
Tasks

Relatively Better Performance in Phonemic

Participants performed better in the Verbal fluency (Or-
thographic: b) task (0% impairment), likely due to the
reliance on formal phonemic cues rather than semantic
retrieval.

3. Comparative Findings with Prior Research
0 Similar deficits in vocabulary and comprehen-
sion have been noted in adults with high-functioning au-
tism and Asperger’s syndrome (23).

0 Differences in performance across semantic cat-
egories (e.g., animals vs. clothing) align with findings
by Foldager et al. (2023), emphasizing variability in

task-specific experiences (30).

105

4. Theoretical and Clinical Implications

The impairments in lexical-semantic tasks reinforce the
need for targeted therapeutic interventions focusing on
vocabulary development and semantic relationships. Im-
proving these skills can significantly enhance communi-

cation abilities and overall quality of life for individuals

with autism.

Conclusion

This study highlights the importance of addressing lex-
ical-semantic skill deficits in autistic Persian-speaking
adults. The findings underscore the need for tailored re-
habilitation programs and provide valuable insights for

academic, clinical, and research applications.

Ethical Considerations

Compliance with ethical guidelines

The research plan was approved by the Ethics Commit-
tee of the Iran University of Medical Sciences (approved
number: IR.JUMS.REC.1398.416). Individuals with au-
tism participated in the study after obtaining informed
consent. The research objectives were explained, their

identity information remained confidential, and they had

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


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

Oy il 41 Miso (YL )32 (2 bxe (SETSlg Lo ;Lo anlliae

the right to withdraw at any study stage.

Authors’ contributions

Topic selection, conceptualization, research design, and
resource collection: Shahed Zandiehrad and Shahla Ra-
ghibdoust. Implementation, writing, and draft prepara-
tion: Shahed Zandiehrad. Data analysis and processing:
Shahed Zandiehrad and Shahla Raghibdoust. Review and
editing: Mohammad Taghi Joghatai and Arsalan Golfam.
All authors reviewed and approved the final version of

the article.

106

OB g oy asuiy sl

Funding

No financial support was received from any institution or

organization for this research.

Acknowledgments

This research is extracted from the first author’s doctoral
dissertation at the Islamic Azad University, Science and
Research Branch, Tehran. We sincerely appreciate all

those who assisted the authors in conducting this study.

Conflict of interest

The authors declared no conflict of interest.

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



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

1-P-11Y Wilxio

[Tl H Eos el dao)

e 952 Ulis

300 50 ! 42 Yine SV 339 tline 5319 SO g0 dlling
g0 Uil S g0 335 JSIg 1 &b

f,aLAJ.? O}Lw) “"sg.l.;:i? ‘sn.a 00 ¢

’*"c.wgo u...s) }Le‘.w ‘

oly iy wall

Ol el «olindss g pole olBails ¢ culid b (6 ,55°s (gazeiils .
Ol (bbb adle oBisls ( SKan iyl 09,8 JLuzils ¥

oly!

Ol ol el Sz pole olfisls ogilil 05,5 sliwl ¥
Sl el comyie Sy oBails pwlii)l 09,8 Jleiils F

e oo pline L5 5] L5065 5 ] el 4 Mino hlons 45 wleols s ikt (sl g, Sd0dio

g o 0033 08 ] s Mie (LS 10 Lol ol wilosls i a5 siten 55 lalllas axivs ogl3
JUS5 sl & Mo o 2 50 (2lima_S5ly SV Lol g )| Ba b o> gy 3 gy
L) S8 g, dCadgazme 90 JliS Jilyy oigaslen,s ez il lallss ol (qayp pslate 4 ol plosil  canl

Gacles b)) JSap (ould dens oline Solid g (Sligy — (sabine Jlxo L) LS g, o] alsl Jlons

VoV AT edl 5o
VE¥[A/TE 2 3l !
V¥V /44 20h 9

WS soilg

] il O

Jrige (bl )l gl bl US55
bize_ SB35 o les

olxe 551y Yl

o pgas 3 i anes pelans g (I Jlons Cilymel FVAF o Sils) JLoo FF 6 VO oy i (pow 4wl g

ez gl 5 (s S8 ) 68 05 ()l pllos 300 Y7 ol 5 J20S 095 05 sy (il ailes JLo Y- U

LS Sls,

J o o

Nidgs 0 Liod sl ks fyloss b O 09 Lleily ewgd oS, Dl
wle oBails  (SKen  wliipl

P=/+V) Cgdgazs gy LS gy (igailons ez 2 58 chlass 095 oS ol i pilo raghy b il

‘(P:./.\f) daLu.o s.;jLAS 9 f(P<‘/"’\) JLNSJ daLo.uo )L:Ju, la )L.af 63l5) ‘(Pz‘/“ﬁ - 61‘51 )L:_uc L )L.af 63‘5)

Sg P s bl oolime S5y slacsloe 9 aiiils J7uS 09,5 ol ol 4 s (g chend s o Sloe E

5 ol e v 5 (caSuls She 0 ey w5 iyl Gl o Wlsioe SOl el s 35T A

oolawl jo aii o sloiz! bl b Slulus] Hladd wams oie
Sgd g Jold 1) o b cenlicte Olbls )l pac g 5Ly sla)lis, 5
Jls o;50.dl 0 Leo Kanner Lwgs )L odsl gl st ool (V)
Al canogs Hans Asperger lawg g j0 an Jlo G g VAFY

DD Gliee 5638 latglis 9929 s 4 el Lo () w35

23525 1,8 oolasul 590 iyl

Sraghibdoust@atu.ac.ir : jues|

=

d doi.org/10.30514/icss.26.3.102

PR YT
Ok plalidras he g 0b) Wom 5338 9 jue LD o )
SelSs oYM 1 glaws (Autism) sl losls 13 w0
&Me 5 LSS slayld; 092 g 5 g (bl g eloinl SOl s
bl )| gl o laizl adly sgad 5 ol 0,5 o Lil sguze

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


https://creativecommons.org/licenses/by-nc/4.0/
https://orcid.org/0000-0001-5351-6017
https://doi.org/10.30514/ICSS.26.3.102
http://orcid.org/0000-0002-0596-0356
http://orcid.org/0009-0004-0698-3383

“‘

Ol sl 4 Mo VLS 32 (ol S5l slacs o aslllae

4 5 sixe phlen S50 sl (Bl sloc )l (2bj)l sl lam
(SLetiS O les Jloz bl JSSen ool Bas (VT OY) &b, 8

opoh ol yocwl JbaS Gl g gliee SB5lg ( o3lils p)lS

_oline slagygesles 3 50 pacl e 0 Slos (py 0 b B ol
3 8les glixe SE5lg 0525 (VF) PMEC )b aseus 554
sbonly e 511 by ew)B pes! Ghls JLS 55 oljles
QS'LDLJ‘“'DBJ" u.a.a} )l Jol} L_SLQOQL) as W‘ ‘SQ;J.: p...al.o.' ua.’}uwo
ole BT a5 35000 ool d (Ll plaass sl 1) QI
2HleS Cwer loyo 5 S5 ladalip (pgad 0 a4 g5 e

5 Slrl Sldllas 5l (slosy 7 5 cubls manles (65950 (25w (nl yo
B by 2 &S Sllllas p rizres g sl oad el ()15
By (51>‘é LSLQL}M.QSJJ a L\.u‘ ..\J‘o..\.w rﬁl.?o‘ PMEC JS.)SJJ la
)5 meolys o)Lal Gloy pull 9 i 5 L (2 )1 Slaiegn 4
(=l o @l sl Shy alex Sl T Sb; Gl Shy qemdl
Sy sl SRy bl GSlde )l g sbidlos (g9 5 (Bre
alo Ve U?ﬁ.\\‘gpaVJAL:LQﬂMwJL»OlSo;o”f
5 AN ] @i Silogs LaS (! S Jgol 00,5 (SlMasl

3oy Ll 4 adllas pl 5o 45 s ole Sy o S >
O 095 g J S 09,5 (5 loline glas 8 lae dan j0 g Cawl oulls
S s 8,Sles sl 4 LM g Sl 929 ] 4 Dlie
ssbate 4 aiols el (il (YWAY) (05 9 59029, (10) wiidlo
5 b Sl S o slline Dol LT &5 Jlg ol & el
Obis B pllo 5055 5 sl 4 Mie (5055 )i 3L S
LS g oy p |y el 4 Mie SogS Y LS Ll s b oyl 34>
or sl sl )18 anslie 0550 (rupa b Soo5 Ve wdgi L)
s Sy glaoily 3l SbMasl Jxe Sy S0 LUl
2 e 555 dod 45 00,8 e g b ooliul T el )|
Blae ;o 5 asls JI wloMasl g4 (pl (g S0 50 g
S5 Syl wlbMasl g5 ol dme plle 05 51 a8 ) L
S 58 el 4 e (095 S 0ls plis gy (nl IS s
(VF) Wog azlge e b !5 Jgol 0,5 5 SlbodMlaol Sae
2 Ulyy iz ol aunslin g gy 4 (VYAY) (e g 00l5 s04

220

The Journa of Advances i Cogaiive o

Ol g oy sy vall

FIRTTIR PO B RN KT RS
9T 5B co i b Shlen ik (pl j 6 50 00,5 o0
85 iz pp S on 5V s sl b ab o3 ol S
2 ogdle () situd bli )l g cloxa! odlalas jo i o 5 L]
628 Sglis sl 4y Mie o3l ()0 55 by 0 L3 51 ]
Cuzmo 095 (S5 Job 50 55,0 Wil 5l (B 0sdee oys gl
Sy 0 hls plgy LS 4z ST Ss (S oS J o anS (oo
Olrag 93 el £ (F) At 909, (WA b L) 028
Golons ol Esms eadly 10 sl VA 3 ) 550 15 5 FY o) Ly i
Yo f o 50 sl (g @ 00l (0) Sl (50 pln ¥ ol 0
o3 2o YITE Jolee coeadls Sl Sl lojle o)l b
3 (F) Conl Yeoo Jlo 5l jaes plp ¥ :1o5_x:> aS Cawl 00l 09
), Y o) Wle cuta 5855 0 el g9l YoV Lo
(V) sl 00l 00 pmes (50 oy Y g )l Qo0 T ogus
039 ek Ellen Jlord il 4 Vete VLS 51 5l pggo Lus i
@ S Slamuie g o3lgls 4 Jol5' ( Sualy ;o) 995 joe ples
b g el 89,00 5 @ RPN o @l () S oo oo
58 3o g ol alaly 09 Ll Sl 5 )] Bz Conlo 4y 4> g5
plg) lays g (S5 CudeS RlBN jokate 4 55 LD ()]
Sy P 595 53l sloans 1o gloo S sl hagsy (ol lens o2

el o plonil it glals 5 Gbdke oyl
sloogesl 51 oslisnl b punsl 4 ol Sy VWS b))
pow lpg — Gilliam gucs! ganaz o whide ez (goaxio
Autism (ADI-R)) oois ook pucs! sasxis aslas (1)
S ] P! ulde «()+) (Diagnostic Interview-Revised
S Jb,e Iyl g (Gilliam Asperger disorder scale) Gilliam
an autism screening) s,9p g (o0l aslp slp ]

o9 g0 plxil 0,8 o (instrument for educational planning

ool Lol Sl Syl jsliis o Lot il San oS
Lol lons o>, 95x5 5 08 o o sl sins e olidls] (y52 o Los
el )5 S5l olins ¢ glaiaS slo)lpe romiw Hekaie 4
Gl P ek aaS sl Lols Il 5l eolanul 4 5L ,Las sl g
@ oib sads >l Ll 4 by e OS5 o lge ool o))
(PMEC)) JTy55e (bl slocslee o)l US55 sk o]
(Montreal Protocol for the Evaluation of Communication
s obly ol cass alag o U (V) wb b ausld Ly«
9 S Gl 1y casly 08 (s3he edsdal lilen (bl

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


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

Tl H- ‘491:. sl )b d=e

Lol s slalBlas oldllas 4o (YY) (VAAA) K 4 Paul 4
b oline Ll & 45 sladdgio 500l 55 sl & oldkiee o5
Jos Jou8 LB (950 4 iyl 8 4kl G y0 5 5l bLS,T K0S,
@l Bl 4 45 05 5 athnsS (55l 50 ¢ Jle lsie 4) a8 o
F8e ilo I8 hlaibiy 4kl )0 900 g wlbgiye SouSs 4
bl 4 e 1) s ploradl Glils a5 SMes pizmen (aiiws
o Shy oy @ lalexr aziliz wel (lpe ) W)l o
S 310 S5 e (g2 0 S0 Slabez 5 o> 5w s 0l
Lo 48,5 Ojgo Gibgh (VY 7)) (ale o (SL Ll aladl> o
ools las ! 4 Mie 5068 8515 0,L,0 (YY) Howlin
5355 5o 50 S 3l T sl 4 Mie S3l 0 e ST a8
@ Ll o55l5 0l (LS5 Olhes o Ll el sad ooly adeis
(A Gl el 5SS sole 03 Sy 5l S xS ety sk
A JPESNSNSNEA R T Dgdi g S8l dgi 0 18 9 S0 40 e
ool ol el S5l 0szg b el Jlo Ve s o g Jlo
Ol Glgis a4 (S355 0,99 ;0 a5 33l o e ‘J~>l’ ol &
@ M 0,3l w2 g ing oul oold asis Yb o ,Slee b gl 4
235 sgmy pas s i il oo et (ol 8 ailio 5 o
G295 el pln Sl 5 el (pandiil Jlne (S35 0590 50 SLj
O oo S5l bl 4y (YLLE j5 )0 a5 aes e lis Howlin
O3 5,5 3579 55 pees] & S SL3l g YU 3,Shas |y ]
azg5 3l oolaiwl 4y o8 Sale VA oo jo a5 gole i, L S0sS
i LTl o3ly Sy Lino s sl (56 o0 Bl 42 00iysS
Wgd oo 50k laths S50 15 cnl plol )3 pacsl 4 LDl
g Preissler wos ool L (YY) aiis olas bgiw ol 4 1)
3eolaul 4 ol sl a4 LM 4 aubl o (Y- - 0) Carey

(TF) Wiy LTl o3ly o5y 45 Lo il (gl 055y il
as wols i Sae SYeb (glasdllas jo (Y0 - A) oK o Tek
e Silgi o 093 (b (Lltes wiles mussl 4 (LM
095 &5 Dols (pl b S Gadaie wpaz L3I L ) won slaoly
sed ol @l U5 4 saz s (oh 4 s ofly Gk o S
s Soye S 4 2P el 4 0L Lol W3S (o0 a2
S ko e oily Gkai )3 J5US 095 iged lye a) vl
4 Obdie Ll o S o0 4295 @ e JSB 4 39 dpa lojly laal
opls 1y STBE 5 wily s ookd oz o3ls (sine & ]
ax 51 as ols Hlas (V-))) Warren (YO) (oS oo Gulaie
33lg oo Lol cailazlge bLI I 5 (b5 j0 (Mo b poanl 4y (LD

adlas ol gl 0Bl sl M L A LD 5055 10 S
S5 0y 5 AP (omlidlins 09,5 95 ;2 ) oS ol las
3925 (5, lolire glas 09,5 90 Dol yuo Lol el Az p A
S ool soled o sl @ LM a5 e ol @ cclils
O 08 ) Lol cenl crls (15355 aiilod gl 4 e (,S'345°
OV Sl ol o 223G b sl a4 dlies

05,5 g3 a5 cdl,0 PMEC JSGgp 5l oolaiwl L (VYWAA) 5
slosesloss o wals 09,5 5 Culy 0 Ko osdcaml ol lor:
& blixe &glas PMEC S5,y c5liis )5 slac,lgs b Lo o
w‘) o)io..u o..\.:o;.,\.:...uT U‘)LM 03; ‘U"‘ S¢2>g l) IR uLmJ
2ol 09,5 & Cod (S FGnd 3 Shos gl S5 50 gsee )
(sbl.'))‘ u...lS.» ° &:A.HJ‘) O)S-Q-:.; miow—l 05; (o aosdls
PMEC S5, sleisS slac,lpe @ JISS 51 SO) slwls Syo
@SS el o anil Wl sals 09,5 4 Cad (g Fans o ,Sles
a5l sy Jol cpaseds 4y cod DYl Glassl wisjls oS
b ooiine BL3)| a5 025 00 S8 (2Ll 9550 55 Ol (08
SO lhe a5 ciF ol so Lixe cpl Ho «(VF) o)l wlilo )8
ol 3bEo0 et ok 4 ollewn cnl jo SSLso 8
Ao, DODO 35 (69,8 mhaw 0wl a8 S 18 ) o,Sed
sl e 5o sl 0,8 sdsscam! Glhlew 51 G Q51 a5 0)
3 eolazwl L (VE-0) )%Qi)‘i sl oo las Pl sl p)ls
0 50 35 i 41 ] (Bl 0,8 )0 a5 0o (L PMEC 55,
(@l Sles Loz 0 IS G 4 e Fe o g Sl
ol b alal) ol ol joo (6 i Y als b el 0,50
Ol 59 o @l (O 5l (56 by SV 55 5 s5he ]
ool a5 Slhhlew anly 0,500 005 ] ylilew 09,5 ;0 a5 ols
Elgl o 1y o,Slae ( Fhas g oo sl o gl aBxS
ol a5 Wles o ol 1) Sl ol a8 ausls bLs )| slads L
Wlgi g ho Cansly 0 Sad )0 ol Ggalim (195 5 (2ES o) &
V) 05 a3lils )5 5 o SlexaS

O oM a5 w5 4 (Y4#Y) O’Connor 4 Hermelin
3yl e b 4y ez Sl e 1) ool slaosly e 48 o]
d)"" G 6w gla,baln sy 6‘)-.’ ‘5._>L....q S0 Sl )| 9
(YY) (VAAf) Milech s Ramondo (V) auS e solazw! calisee

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


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

Ol sl 4 Mo VLS 32 (ol S5l slacs o aslllae

Bas oS (pl a4 az g5 b g Wad oo (pdy pessl 4 e GlLlsz 90

el 4 0L VLS55 by OS] byl pol> g
538 gl L o 4 SIS0sS odigy b o atlss 3STe o] 5l o
GBS 83) ;0 (ST g Wdgr oad 4B pdy el 4 PLSTL
biaws )18 Kaaghy jlest jo | w8 o0 )18 (JLo YO-YF) (oS
b oles Sledbl b ailawlio a5 w138, il oles LT 5l (6 bons
L oales o dats Ghaghy 30 &8 p0 & polo b 5 95 00,5 s Ll
o295 Sln el SIS BN Y sl iy 2 99955 Sl jlre (o 2
6 ole b5 ol e Jlo FF B YD cmr opmo b LSy 30 s ol
aloz 51 (LsT odb sloos p 5o o0 anl) sl s Mlies ¢ o )l8
aiilo b g 5 Sy slacs lom il 5 GialejT 05,5 3555 sl lome
Saows (538) 00k Gl ol b Iyl ol 0925 (Sl
CS b dils g 5he Gz 0,8 50 ol 2925 (G b Sl (5
Sloyo LS lud> o 8 b ol o) Sboyo jles olud> yo
3 (g Bldl &by CYMS! wile gl e OS] 28, jslate 4
JUS )5 e 351 anlllas 5l talesl 055 @55 (slolons alor
SELbCune 5 (Sbj dpej i Al 5 JL FELYO (oo o b
5 JAS 095 0955 slajline dlex I sl 4 LM bl
el 9575 S Al | e 5 g, (slacs o aloles (2l
929 (3 b Size g € Sroms (y300) 00| 2l b (2lrd
oz 5l OYlgw 4y 555l 4 Jled pae 5 (grie o] 4S50

g aslllas 5| J 708 095 9,5 slajlne
B YDty ob] oyt 45 sl ) Mie 0,0 VY olitas cgles 4o
oLt b g (VY loao Gl FYAY s :Solio) Jo
Sl GEmed 5 g sy igel Al Jlo Yo b pluyl poes
Olyie 4 L8 VP (el 4 Mo sla Sogajl il g0 ainile
45 00,8 S8 55 gy 40 b e el AR (90 J 7S 05
Jrazs aile g (5,0l 0l (SN Joee el (i oo SIS ]
5 Loz Ml ) Jaz ogy oul Lea J 1S 05 5 L
o3 e QL 1) ol Ghmghy el a4 e llony (S Ldin]

Ol g o) sy wall

A3 1o Wosly (6 Sl 4 (1SS g aldds (gl sla sl 5l eolanul b
5 oolaiwl b Lyl axdl caws Jglite sline aSd 4 s
- Sllg) Jlas Sy, @A o uss 9 Sby slasys colu
el 0 (e 0 (olime sloaSil (sl ) &S oy Az
(Y+Y+) Barron 4 Gladfelter .(Y8) suw, oo ka5 4y S5 Lieus
a5’ (Local processing) o (53lo (5,5 g a5 &yl cpl p
gl o PSB! gl 03 4 axmie aSll S SO Cdél
5O e oo 48,5 15 o (Autism Spectrum Disorder (ASD))
48,5158 el 4 LML Jangi o5 oline plodain 6,500
59l e Wosly 63k ;5 LAl 4 Wlgse g Cuwl She 09b 0
@ Mo S5 v cwypw b (VYY) o, an 4 Foldager .(YA)
UUP 9 0guo Alwd g L ‘) ol 6)91)[.1 9 LS’LM (5"5) sp.......u‘
09,5 4 S sl 0 LD a7 a8l jo g ool )8 sy 0550
SPoml o Sles ogpe a0 (Dl (500l 5 LS g, S8
05; O 0gue J’MAJ.».C stl.».wl.».bo o USAA A_».s.a.D.> 3o .A.;)‘O
LS’L"A Ll 9 uol> L;:‘L..’.A LgLQ:é\iw LE VY IRVELY WSM f“““'ﬁ"‘
ok ! sles,Slas o s odipa L LQHT ol 6)31‘51-.’. 3

(P asl
el 4 bgpe (2ol ity 950 99800 odaline oS &gS lea
Olbom ! (G580 )5 la )l (2b5)) 09T a5 wws oo (L3S
59 Sl oazs plsl PMEC IS5, 5l oolawl b 5YL g mobas jo

o0y SS9y (ol ol p o lee (pl (o) 0 4 pol> g

25 gy
25 Dbyl el @ Glds |y igsy ol )bl anelr
3O s 0 ladiges 5l atedam ogud a4 (5 Lol Aiges 09,5 aiols
sl 5 izl ST (ol ! ol ((Gloys 1S ST,
O3S 553 STye o as @L‘?L.)T el Gl ol (S 40

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


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

(L] o) P o B P00 & VXY

Tl H- ‘49.\:. el Ao

C,w:‘) c)S.c.:J c..\.'a‘.)g_‘,..:..a" ul)l.o.u LSQL-AW" 9 yuw Sledbl ) Jj..\?

Golow sl sloj Jrd OMpazd G Hlew 9,
Sl o asls” o Sl Ol pous ) o )
S Obgiy S wleal; pg T el v
S F oS oo )5 ey ECIPN R Yy e Y
S o GSloliesSle flwsals VP Ll ¥
S S Sllgs Cany s pge T dlle, 4
S £ Ozl Solas sl pes YA i A
S ¥ Sla S5 s 5L Sy Jsl VP Loyl 4

S Y/o ool plas el )ls \ANRIP - RVESE B
S f g, il al 5 15 Slesaly Jol Y s \
S v 4l s ol by VY e Y
S o Sbasls 55 s ey TV ol Y

(ol olT e L) LLaS Sy, d(Cudgamme ooy LS Sl
oolawl ui SJL.M usLa.‘B 9 ‘(Jl.wy— ‘SJLM )Ls.uc l)) )L\.Qf ‘5.1‘9)
lls Sl Covgase ey JlaS Sy, @ dSS Gas el s
D3 nosly SI5T 055 e 53 line SISTs alaile I 5 Sty
Sl 5l 55505 lls byl Sae b (@) @l slajbre b
9 (u d)?) @)Lo‘ w\bjm Lv L:oe)b QS'L’)L o @L.J.A_‘s:lf)‘j
o)) Bas b (Slig) olime slojlas b UGS g, idSs
boly sl plSin o line SISy bl 51 5,50 0 U5
5 ojly o (e Laly) (aeseis QU (o))l 5 (plime gl

OF) clel g, sy
owsa 4\...».1‘9} o..\....SuS).m )| Coogdons O )L..af LS"?) ;n...lS; )
as 6‘0)9 Slaws Brd 4...»[.1 VO S 29 L) ‘) .)9.‘5- L.SLQIV""‘}
L ,kas Sl @dSS j0 06 (Lol solul 5 sue 1> ay) Wilgs oo
ab Y S o g oain ) 055 slapdar Wb (Soge3l (2lsl lre

s3e > ) 09d T G By b aS 39S wilgs e a5 (glo3lg olaas ,a

b ,l5f
JSS90) JliSee (bl sl e byl SS9 ¥+ F Jlo o
Sae b oawls by ¢lp o) Ken g Joanette lawy (PMEC
o ey 0 K syt e bl o e L)
Ll USSg, cpl 5l Baa (Y-« A) o Kan s Fonseca .(\ V) ol
_S5ly sl )lee (G ldo )5 blatul ( Sl &)l ez
SASSNY I USSg 5 cnl (7)) Wilod 87 (8 yme LGS (lgi 5 lime
(o gl LaiiS (WS 5 ST dnlitins y scans] ot oSS
(S,9) JBS ly (Casgamme Ga) LS Sl o)l ponds
L) LS Jly; colimls (@255 5U sRls) GletdS (oddg) LS lys
oolerl Kial (S,0) S cwbes] Sial (o] o] JLse
b Sl L) S Sly) (LS S el ((algs) LS
S50 3l sleme 356 pline D3ldd 5 ((3) (o] Sa]
oaztie YL ¢ udgas cdundl 8 ¢ il T doblS slo 98 .0 PMEC
e 5 Casgdinsdy sl s alosl Gl s LT L gy oS5 o]
)l 5l PMEC (gjlasst ol b ol |, 353 US55, OVF-Y)
O53les > e 5l yol> Lmegh 0 a4 wiled,S (g5lws laikil

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


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

OB sl 4 Mo (VLS 2 (2 lme_ (S 519 slo Lo adlllan

03051 00,5 ol osls el jo st Slalosl b ok so J S
b sn 12 BT les 4y az g L ool 3l g oo b 157 Jore o

5 ol (S pale oBiils WS aieS o)l cos pol> ingh
A plul IRIUDMS.REC.1398.416 M1 as' L

basl

OENLS S 1505, 53 8 2 g03le0 5 ez iz 3l ol slaosls
J58le 5 4 Ll 51 g Microsoft Excel (Y+19) l80s 5 o)y ol
Sbd sae S5 b ool (gla oo plowl s Lizie SPSS-26
Solel @S ¥ Jgo> ol plil (o core i7. G510i) Lenovo
Sl LIS JUF 32 ler 09,57 9 J 555 09,5 90 analie & gy e
Byl 39,5 505l55 (13051 45 (nl 4 dz g b smo e S |,
735 & el ogeil 5l eols plad 1) leesls e g Jlo
A oolawl 09,5 90 auolie (gl

Slgsesless Gl ¥ Jsor 5o (75 e (F 0pel sleesls
o & 4255 b el ool PMEC 59,0 oline 555 & lge
() el Jloxo b LS s, (gejlen 5 50 P=2/e - ¥ (g lolixs
sbixe Jloxo b LS g (gajlos,s 0 P=2/ e o) (g fobine rlas
5 e oline glad gejlen s o P=+/-\F (5 lolas o (Slig)
O LS Jlg; geiles s 0 P=ele oY (g loline hans (pizean
JrS 09,5 5 peassl 4 LDLe 09,5 99 3 Shas Dol (Zydgacne
09,5 45 Cewl )] 51 (S o0l Caws s S ool ol el loline

ol @IS (6 phns 8 Shae J S 09,5 b anlin jo ol

Ol g oy sy wall

Sligy dsbe olie Lo b LS Sy, 2SS 0 (P (lol
slows ,o 4l ’\\“ S 5o de Glapis b asl canSes 0 50
@ ojlgcax Y« oloe Sglad adSs o .0, ol wilgs oo a5 ol
abal, daoslgcix pl oad Lasid Wb (5945 dgd oo 0dld Sogej]
Wb ez abal) plaijls STo@w b )b pa b Joalpn ol

O a5l 3l olae dghie alaS a o3lg 90 o] Koo &)l

121 G095
95901 eIl el ol g 3l el @ QLD (B yme ) g
ooy n o)y (rized 9 (St 9 Ll Gojlae (B9
(obi0lsy el 4 il Ol a5 gyse 0 T b
375 Sla)lons 5 w59 03, w039l plaasiie b S s,
SS90 sixe c0905] @ q2955ely Al pe ol ciidlai |y gl Sl
1WA gl sloole o 5o laesls (55185 .asas o PMEC
355 . plol L yiws ;0 (6T dised by, 4 g VT Jluolo e b
DS e Lasl ) Ghaghy 5o &858 asbizgls; 8 gl olen b o
b oWl S5 5 (55 azliz 5 Ao ey 0,8 995 3 SVlsus
s3> 45 BTl oolgls S 3151 (S S8 L g0 axlge JSts
Wiy cdalol 10100 co prt S ] 4 Mo 0,8 (gl SV l5 cails
399> )3 PMEC S5, Jlaine (305l 00,5 Jlaz 0,8 2 (ally &
ookl b (talejl 09,8 5 (Lot slagesly a0 |zl ai 30 ¥
SONY Stereo IC Recorder ICD- Jos lao locs olKiws
Sapgh lawgs 0,y 5 Lans (0> Y VY Jls csle) UXS60F

795 & il ogeil b og S 90 anylie mlis Y Jsox

Pl ol G515 @ylen s yg03To0 5

ofeey Cuydguze yguy LS Sy,

e ¥ () 29l Hlxe b LS Sl
offo oo (Slsg) olxo jlro b jLaS Jilg,
NE

bz wglad

O305108,5 ez o 50 el ghils BanS S o a8 ols oyl g
6)&‘"‘“’ )5"9 “ LJJ;"S °5Jf )‘ Jg"ﬁ)’ u" @L*M_Ls’lf)‘ﬁ
sbaiegn b Ghagh (ol laadl amlie b owis S Jos Sinns

bl ol (pline S5y sl s (i) Sam b ol agsy

Sloy o3l > ez 5l xSose b pbiew b JWS )5 s
)Lnf L.':’"5) e(u_)) @‘51 )L.xn L’ )L.of k5"9) “:9‘05..\7:;: O9N )Laf

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



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

IE (3l < P o Lo . PY 8,93

S Ll ‘og.\s el d=e

5 4 S8 L o] @ LDs 53 line (sloaSicd sl
3yl g% )3 el ) M Sl Sl hnd 0 Slos iy o0
Wlg3 oo il Camgucod L3l 5 05 o 9l 1) o ISen s Ahtam gl
S aBb el 4 (Lo 5o oly 6Tk j0 (cals easmsylis
a3 ga 8 b o 1) hlen jlog)S cnl oSl o 5l Jins
Sl syslel g olae Sy, (V-YY) ,Sen ¢ Foldager (0
] 4 Mie S90S Fe o 1) Sliles g Dlogee Al g0 0
JAS 09,5 1 Cand ol 4 (LMo oS 8L )3 5 K0S (o 2
Groml o 8les ogee ala> y0 Sl (g gl 5 ,kis g,
el 09,5 50 Wogee Jporepd (culidline Conl (See g W)l
e Lles 5 005 o5 oline lodSid drmwgs odisS uSate
ol @l gleo Slas 55 ol ool Wil ol ysl0k 5
AJSG o p] @ Mo 0131 50 5l g 0 A s all
Sl b Jlwe b LS Sly) GlSS )0 alex 5l LS ;)
S byl gy b ol 1 () A28l hens o Sk
9 opl yo s a8 bl cingens (V) oL, 5 Foldager
s Foldager iagh olse sladlsio 55 0 a5 ol (nl Ghogsy
Sladgio pol> Ghagh 0 Slog olixe dsie (pizmen o) Son
slixe dsie )0 pudl 09,5 0, Slas a5 Cenlowy| ST i e
15 Sligy alsio 5 by ol o bogss alyio Yy wllse>
Sl Solis STgd gl j0 J5uS 098 b o> gl
5 Skee & 1, alize U 0,Shoe ol olgiy aals ansl 4l
e Cnl a0l o J 7S 098 (S 4o 4 aSL il 098
Lol o (05 025 el (S5 50 Jr5S 095 Sl (S &S
2l O Sdes pucdl 093 aline e opl 5l g atils Sllge b
dgio pnl 1009, 90 hawps o, Slas caiSa g ol g aril asils
b i aal, &5 5o dgie 93 10 ;0 45 (590 ;0 il (line
3 e erSeda sk &S5BS 09,5 0 Sles ()5 0059, (S
sl 009y S 09,5

SgaF ARl
JUS 35 ol il (e ol ipgy sladaldl cggazme )0
slaggaslos > 50 lhlen cnl et ol oaiaoylis (b ow b
9 W‘ ;Q,Jo u‘)l.o...: cs)f 99 )Lbl..,u k_JjLQJ Oy @L*-’v“_‘s’@)‘j
Gy o] poinn Sl sl pl sl S5 e Wube JuS 09,8

2 Slgee cnl g Wed 3131 oo g Gl ol o BLSI )18

1nr

555 ol 5 IS5 & s 3
P er e Qb LS el 4 M plilen O
@Bl cpl sl Glas Pl bls)l sl e o irgh o)
5 O0) OFA+) (oo)5 il oty o iaghy 5l Srlom b go
(Y+19) Sterling 4 Friedman 4 (YY) (Y- \¥) ,Ke2 g Howlin
5 bls )l OS] a4 wlgs oo ] ke a5 WS o 0l (FY)
ool o oz T Sl aizman y3l> sy lis asbaily b
ol alsl JLE 5 b (SosS 5l asles oo Y

O3e3l00,5 ez 3 090 s ) pandl & eyl gl 4o
Ghuad U olawgio OS] Slxe SB35l sloe,lee 4 bgsye
Sloy (IS as o YA Cusgaome g LS Jlgy) wisls las
L ,EES g, oyge3len 3 50 il 09,5 (sla Soge3] dom a5 ol cle
szb LSJJS.LQ& ‘)ig.\) (J5'°)T°“>1‘> L) d)b); a(M)& ’) ‘51)1.0‘ )L:.!A
L) (5_;}51 iy 5 bl estaul ol Wlgs go caizils jlais o505
gg’L‘"'c 4y Sl Syye ‘570)..» ’;/yal aS sl "“7’" Cb (@)Lc‘
wbre SE5ls @G jo ol Lo o, Slas ol oLl a5 435 yLea (¥
ools Lawdeis (S99 (s 48 Sbj w3l 5 sl 4 dice 3131 o
xStz sk a il O3l 0l ( IS 150 ol 50 Lol g ool
Sy 50 w2 et ) (V) cal 3865 gole 08 G 85l 5
5 Jlo VY (S s 0 55 h Sl 05 oo canline adgi 0 02 g
3 e b opl a8 cal ol pdle S5 el Jlo Ve wldg o
Vb o S b el 45 LM (lgie a4 (S35 0,50 ;0 a5 (g0l 3
D9 ailie )5 el 4 Mis 01,81 50 12 5 Widgs odd oold auseis
S b )aS Gly, S5 5o gl cnl et 4 e ol Lo (Y
B o adl cpl wols Lo Pl as,e £V (Slag) ol
o,8es g Paul 4 (V1) (V4AY) Milech 4 Ramondo (glasl b
$910b 50 sl 4 LM wols lis a5 el (YY) (VAAA)
b S o gl blo )l Kush b gl blod 4 a5 led)gie
ol S so Jos Joud BB (69705 4 (o g aiiwsS aisle) W5l 13
03, dlgem ol dgio b blis o Slig ol o dgie) o)Ll 5,50
B S (YL 30 blae ;o 5365) Lmssoyoﬂ -

by gleaisgs el 5l eolaul L (YY) ol S g Ahtam (F
Jbdl -l dasin - Gllss) Jlas Jlg, @SS j0 058

45 JJM) G\M LJ"‘ LY (J.»}...u‘sn )Lc—l ")" d)} La 45 kS’Lbo)‘ﬁ 9

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


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

*
L) | s Mo (YL 3 (Lo (S5l (s s Lo axdline 27 “@;

e

Ood g oy aus; wals

e etgiies 485 5 G0 2] etegs By e 5 o, 4
oly iy aald eosls o5loy o dow o ajos ol 405 aals
9 2oz (B deme dlie Gialpg 9 (il Cawgs od) Mol
9 eib Oy |y Alas Sl aded Bain g den plalS Dl )|

ilools 13 asls

SI1y0d g S
2 Jsl edns 6558 ghie dls, Gl g Ses ek ol
adS 5l abl oo ol Oliass g pole axly Lol .>|)'T oKl
S8 wsgas gk 1) QB sy el o a5 Jlnse

el 0

<Ib @beo

o0 2l 0 o S8 Slojlo b 2l gen | sy ol bl o

Ko oyl
3 g5 iy ol 3 (oeilie eSSy el 4 Ly

References

1. Liu J, Yao L, Zhang W, Xiao Y, Liu L, Gao X, et al. Gray
matter abnormalities in pediatric autism spectrum disorder:
A meta-analysis with signed differential mapping. European
Child & Adolescent Psychiatry. 2017;26:933-945.

2. Zufferey S. Lexical pragmatics and theory of mind. Lexical
pragmatics and theory of mind. Amsterdam, Netherlands:John
Benjamins Publishing Company;2010.

3. Gross C. Defective phosphoinositide metabolism in au-
tism. Journal of Neuroscience Research. 2017;95(5):1161-
1173.

4. Cohen H, Remillard S. Encyclopedia of language and lin-
guistics (ELL2). 2nd ed. United Kingdom:Elsevier;2003. pp.
617-620.

5. Christensen D, Braun K, Baio J, Bilder D, Charles J, Constan-

tino J, et al. Prevalence and characteristics of autism spectrum

el g eloizl 8 jLin pae az )0 g (bl )] Sl 4y colys
axg oS amd g oliS palo iyl bl (o) kS law 5
O gleys wnld e plse SBT3l Glalee b s e Blee
Do gl 0,8 )18 ax gl 0590 b g o4l (g0l Coenl ol las
w2 5 BFole STe 0 pleys e g 2b)l Sln o Wlgiee ol

255 )3 eolital 9)90 Sty g a8l ST

I oo

g3 39 G Jgol 3 e

1,5 IRIUMS.REC.1398.416 olos 4 arpme yol> Lidgi
sl 00,5 cdl o 1) Glpl (Sag pee oBuils DS alS
ook 50 Wbl wbculs, 315l G peas! 4 gL
Sl g ol ools musy Liegh Blaal Laial eols oS8
GERoi 3l alese ey Sliail G Sl wile wileyme Juge

d.:d}: )“5)55)?

s 5 e

aali il 6 slaez 5 piagh (b Gilepstic eoge Sl

disorder among children aged 8 years—autism and developmen-
tal disabilities monitoring network, 11 sites, United States, 2012.
MMWR Surveillance Summaries. 2016;65(13):1-23.

6. Ghaffari MA, Mousavinejad E, Riahi F, Mousavinejad M,
Afsharmanesh MR. Increased serum levels of tumor necrosis
factor-alpha, resistin, and visfatin in the children with autism
spectrum disorders: A case-control study. Neurology Research
International. 2016;2016(1):9060751.

7. Maenner MJ. Prevalence and characteristics of autism spec-
trum disorder among children aged 8 years—Autism and De-
velopmental Disabilities Monitoring Network, 11 sites, United
States, 2020. MMWR Surveillance Summaries. 2023;72(2):1-14.
8. American Psychiatric Association. Diagnostic and statis-
tical manual of mental disorders. Text revision. Washington,
DC:American Psychiatric Publishing;2000.

9. Gilliam JE. Gilliam Asperger's disorder scale [2003 update].

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


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

IF'I”U“ _I..l.s Fé)lo.;:n l‘yé)g-‘

el H ‘og.ls ulme)lb A=

Austin, Texas:PRO-ED;2003.

10. Rutter M, Le Couteur A, Lord C. Autism Diagnostic In-
terview-Revised. Los Angeles, CA:Western Psychological Ser-
vices;2003.

11. Joanette Y, Ska B, Cote H. Protocole Montreal d’Evalu-
ation de la Communication, Isbergues. Ortho ed. Montre-
al, Canada:Institut universitaire de gériatrie de Montréal
(IUGM);2004.

12. Joanette Y, Ska B, Cote H, Ferre P, LaPointe L, Coppens,
e al. Montreal Protocol for the Evaluation of Communication.
Sydney:ASSBI Resources;2015.

13. Raghibdoost S, Modarres-Tehrani Y, Torabi MH. Persian
version of the Montreal Communication Skills Assessment
Protocol (PMAC). Tehran:Siyahrood;2023. (Persian)

14. Torabi MH. Assessment of language skills in Persian-speak-
ing patients with right hemisphere brain damage based on the
Montreal Communication Skills Assessment Protocol (MAC)
[PhD Dissertation]. Tehran:Institute for Humanities and Cul-
tural Studies;2019. (Persian)

15. Karami M. Comparison of linguistic features in children
with autism and typically developing children [Master's The-
sis]. Kerman:Shahid Bahonar University;2011. (Persian)

16. Ruhparvar R, Karami M. Comparison of semantic and
pragmatic features of speech in children with autism and typi-
cally developing children. Allameh Tabataba'i University Pro-
ceedings. 2012;280:337-344. (Persian)

17. Fallahi MH, Mahdizadeh M, Vahab M. The study of differ-
ent aspects of language ability in 5-8-year-old autistic children
compared to their normal peers. Journal of Language Research.
2015;10(5):131-152. (Persian)

18. Durrleman S, Hippolyte L, Zufferey S, Iglesias K, Hadjik-
hani N. Complex syntax in autism spectrum disorders: A study
of relative clauses. International Journal of Language & Com-
munication Disorders. 2015;50(2):260-267.

19. Arianpour M. Assessment and comparison of communica-
tion skills in Persian-speaking adult patients with right and left

hemisphere brain damage based on the Montreal Communi-

cation Skills Assessment Protocol (MAC) [PhD Dissertation].
Tehran: Allameh Tabataba’i University;2021. (Persian)

20. Hermelin B, O'connor N. Remembering of words by psy-
chotic and subnormal children. British Journal of Psychology.
1967;58(3-4):213-218.

21. Ramondo N, Milech D. The nature and specificity of the
language coding deficit in autistic children. British Journal of
Psychology. 1984;75(1):95-103.

22. Paul R, Fischer ML, Cohen DJ. Brief report: Sentence
comprehension strategies in children with autism and specific
language disorders. Journal of Autism and Developmental Dis-
orders. 1988;18:669-679.

23. Howlin P. Outcome in high-functioning adults with autism
with and without early language delays: Implications for the
differentiation between autism and Asperger syndrome. Jour-
nal of Autism and Developmental Disorders. 2003;33:3-13.
24. Preissler MA, Carey S. The role of inferences about refer-
ential intent in word learning: Evidence from autism. Cogni-
tion. 2005;97(1):B13-B23.

25. Tek S, Jaffery G, Fein D, Naigles LR. Do children with au-
tism spectrum disorders show a shape bias in word learning?.
Autism Research. 2008;1(4):208-222.

26. Ahtam B, Braeutigam S, Bailey A. Semantic processing in
autism spectrum disorders is associated with the timing of lan-
guage acquisition: A magnetoencephalographic study. Fron-
tiers in Human Neuroscience. 2020;14:267.

27. Gladfelter A, Barron KL, Johnson E. Visual and verbal se-
mantic productions in children with ASD, DLD, and typical lan-
guage. Journal of Communication Disorders. 2019;82:105921.
28. Gladfelter A, Barron KL. How children with autism spec-
trum disorder, developmental language disorder, and typical
language learn to produce global and local semantic features.
Brain Sciences. 2020;10(4):231.

29. Warren Z, McPheeters ML, Sathe N, Foss-Feig JH, Glasser
A, Veenstra-VanderWeele J. A systematic review of early in-
tensive intervention for autism spectrum disorders. Pediatrics.

2011;127(5):e1303-e1311.

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


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

Oy il 41 Mino (LS )3 (o bxe (SBTSlg Lo ;Lo anlline

30. Foldager M, Vestergaard M, Lassen J, Petersen LS, Oranje

B, Aggernaes B, et al. Atypical semantic fluency and recall in
children and adolescents with autism spectrum disorders asso-
ciated with autism symptoms and adaptive functioning. Journal
of Autism and Developmental Disorders. 2023;53(11):4280-
4292.

31. Fonseca RP, Joanette Y, Cote H, Ska B, Giroux F, Fachel

1y

O g oly aus; wals

JM, et al. The Brazilian version of the Protocole Montreal
d'Evaluation de la Communication (Protocole MEC): Norma-
tive and reliability data. The Spanish Journal of Psychology.
2008;11(2):678-688.

32. Friedman L, Sterling A. A review of language, executive
function, and intervention in autism spectrum disorder. Semi-

nars in Speech and Language. 2019;40(4):291-304.

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



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

Table of Contents

The relationship between academic optimism and academic 1

adjustment in students: The mediating role of rumination
Ali Golgeh, Mohamad-Hassan Ghanifar*, Toktam Sadat Jafar Tabatabaei, Samaneh Sadat Jafar Tabatabaei

Investigating the effect of forbrain stimulation on auditory 14
attention in hyperactive children aged 6-11 years
Seyedeh Nina Ghadamgahi Sani, Ahmad Suri*

Measuring the degree of stress based on the Stroop test using the electrical resistance of the skin 28

Boshra Hatef, Gila Pirzad Jahromi*, Saeed Ramezanpour

Design, validation, and efficacy of an executive function training 40

program on response inhibition in preschool children

Sahar Shariati, Alireza Kiamanesh*, Valiollah Farzad

Comparing the ability of motor simulation in children with cerebral 56

palsy and typical children: The role of embodied cognition

Sanaz Tajadini, Alireza Khormaee*, Mohammad Nami, Amirsaeid Moloodi, Hamidreza Farpour

The impact of first aid communication skills training on adolescents’ communication, 70

wisdom, thinking, and decision-making styles of adolescents aged 13 to 15

Azadeh Taefi Nasrabadi , Mansoreh Bahramipour Esfahani*

Investigating brain responses to topicalization processingin Persian based on Friederici’s model 88

Delangiz Dalir, Mehdi Purmohammad*, Arsalan Golfam, Reza Khoasrowabadi, Mahnaz Karbalaei Sadegh

Study of lexical-semantic skills of Persian-speaking adults with autism spectrum disorder 102

based on the Persian version of Montreal Protocol for the evaluation of communication
Shahed Zandiehrad, Shahla Raghibdoust*, Mohammad Taghi Joghataei, Arsalan Golfam



Advances in

Cognitive Sciences

Volume 26, Number 3 (Serial 104), Autumn 2024
E-ISSN: 2783-073X

P-ISSN: 1561-4174

Owner & Publisher
Institute for Cognitive Science Studies

Chairman

Mohsen Mir Mohammad Sadeghi

Assistant Protessor of Psychology,
Institute for Cognitive Science Studies

Editor-in-Chief
Abbas Haghparast, PhD
Professor of Neurophysiology, Shahid Beheshti

University of Medical Sciences

Editorial Manager
Saeid Yazdi-Ravandi, PhD

Persian Editor
Qalam Gostaran Pajouhesh Inc.

English Editor
Naser Vazifehshenas

References Editor
Qalam Gostaran Pajouhesh Inc.

Design and Layout
Ali Nikkhah
Soheila Haghparast

Print Supervisor
Qalam Gostaran Pajouhesh Inc.

Editorial Office
Pardis New City (15 KMs North of
Tehran), 4th Phase,

Safir Omid Blvd, Pazhouheshkadeh Blvd.

Tel. :+98 21 76291130
Fax :+98 21 76291140
Email: Journal@jicss.ac.ir
Website: www.icssjournal.ir

Published quarterly by the Institute for
Cognitive Science Studies

Using the content of

«Advances in Cognitive Sciences»

is permitted on condition that the source is mentioned

(<

FSLmgle e j9el e
Ingtitute for
Cognitive Science Studies

Editorial Board

Mehdi Tehrani-Doost, Professor of Psychiatry, Tehran University of Medical

Sciences and Institute for Cognitive Science Studies, Tehran, Iran

Seyede Parisa Hasanein, Professor of Physiology, Zabol University, Zabol,

Iran

Abbas Haghparast, Professor of Neurophysiology, Shahid Beheshti

University of Medical Sciences, Tehran, Iran

Amir Hosein Rezvani, Professor of Psychiatry and Behavioral Sciences,
Duke University Medical Center, Durham, North Carolina, USA
Mohammad Reza Zarrindast, Professor of Neuropharmacolgy, Tehran
University of Medical Sciences, Tehran, Iran

Vahid Sheibani, Professor of Neurophysiology, Kerman University of
Medical Sciences, Kerman, Iran

Mostafa Assi, Professor of Linguistics, Academy of Persian Language and
Literature, Tehran, Iran

Ali Ghaleiha, Professor of Psychiatry, Hamadan University of Medical
Sciences, Hamadan, Iran

Reza Kormi-Nori, Professor of Cognitive Psychology, Orebro University,
Orebro, Sweden

Hossein Kaviani, Professor of Psychology, University of East London (UEL)
University Way, London, UK

Alireza Moradi, Professor of Clinical Psychology, Kharazmi Unversity and
Institute for Cognitive Science Studies, Tehran, Iran

Ali Motie Nasrabadi, Professor of Biomedical Engineering, Shahed
University, Tehran, Iran

Maryam Noroozian, Professor of Neurology, Tehran University of Medical
Sciences, Tehran, Iran

Behrooz Birashk, Associate Professor of Psychology, Iran University of
Medical Sciences, Tehran, Iran

Javad Hatami, Associate Professor of Psychology, University of Tehran and
Institute for Cognitive Science Studies, Tehran, Iran

Mahmoud Kiaei, Associate Professor of Pharmacology and Toxicology,
University of Arkansas for Medical Sciences, Little Rock, Arkansas, USA

Indexing Sources

*  PsycINFO « SID

*  Google Scholar *  Noormags

* Index Copernicus * Civilica

« ISC * Academia

*  RICeST »  Comprehensive Portal
e Magiran of Human Sciences



https://yun.ir/btwomd

Advances in

Cognitive Sciences Zo57

AU egle Jle g0l duioe The Journal of Advances in Cognitive Sciences

Volume 26, Number 3, Autumn 2024
P-ISSN: 1561-4174  E-ISSN: 2783-073X

The relationship between academic optimism and academic
adjustment in students: The mediating role of ruminati

Ali Golgeh, Mohamad-Hassan Ghanifar*, Toktam Sadat Jafar Tabatabaei, Samaneh Sadat Jafar Tabatabaei

Investigating the effect of forbrain stimulation on auditory
attention in hyperactive children aged 6-11 years

Seyedeh Nina Ghadamgahi Sani, Ahmad Suri*

Measuring the degree of stress based on the Stroop test using the electrical resistance of the skin

Boshra Hatef, Gila Pirzad Jahromi*, Saced Ramezanpour

Design, validation, and efficacy of an executive function training
program on response inhibition in preschool children

Sahar Shariati, Alireza Kiamanesh*, Valiollah Farzad

Comparing the ability of motor simulation in children with cerebral
palsy and typical children: The role of embodied cognition

Sanaz Tajadini, Alireza Khormaee*, Mohammad Nami, Amirsaeid Moloodi, Hamidreza Farpour

The impact of first aid communication skills training on adolescents’ communication,
wisdom, thinking, and decision-making styles of adolescents aged 13 to 15

Azadeh Taefi Nasrabadi , Mansoreh Bahramipour Esfahani*

Investigating brain responses to topicalization processing in Persian based on Friederici’s model

Delangiz Dalir, Mehdi Purmohammad*, Arsalan Golfam, Reza Khoasrowabadi, Mahnaz Karbalaei Sadegh

Study of lexical-semantic skills of Persian-speaking adults with autism spectrum disorder
based on the Persian version of Montreal Protocol for the evaluation of communication

Shahed Zandiehrad, Shahla Raghibdoust*, Mohammad Taghi Joghataei, Arsalan Golfam




