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Introduction: Due to the lack of a definitive treatment to improve human cognitive disorders,
researchers have focused on providing new approaches to partially improve or prevent the progres-
sion of memory and cognition disorders to reduce the patient's dependency on others. The enriched
environment (EE) as a non-pharmacological treatment has drawn attention to improving the living
conditions of laboratory animals by increasing social, cognitive, and physical stimuli. This review
article discusses how EE affects cognitive disorders and the mechanisms underlying it.

Methods: The present study was conducted with the aim of reviewing English articles in the field
of EE and their effect on memory and cognitive disorders. The keywords Enriched environment and
Memory and Cognitive impairment were searched in the titles and abstracts of articles published in
reputable international scientific databases. After several stages of removing duplicate and unrelated
items, 69 articles were finally studied in this research.

Results: Enriched environment can improve memory and cognitive processes by creating a set of
sensory, motor, social and cognitive stimuli. This improvement may be due to the EE’s different
effects on the number of neurons, neurons morphology, myelination, synapses and neurotransmitters,
neurotrophic factors and neuro-inflammation.

Conclusion: Considering the role of EE in improving molecular and functional disturbances of the
central nervous system in diseases such as depression and stroke, and the potency to reduce the risk
of human's dementia; It can be hoped that in the near future, the EE will be used in the treatment

of human's neurodegenerative diseases as a suitable and pleasant non-pharmacological therapy.

Citation: Keymoradzadeh A, Rostampour M, Khakpour Taleghani B. A review of the enriched environment and its effects
on learning, memory and cognitive disorders. Advances in Cognitive Sciences. 2021;23(3):1-13.

Extended Abstract

Introduction

The main goal in treating diseases that cause memory
dysfunction is to improve the condition or prevent the
progression of memory and cognition impairment (1).

Non-pharmacological treatments such as behavioral

therapy, fact-finding, art therapy, music therapy, photo-
therapy, interpersonal therapy, and occupational therapy
are also used for these diseases (2). The first attempt at

studying the effect of enhanced environments on animals
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was made by the Italian Malacarne (1744-1844) (8). Ac-
cording to Malacarne, birds in enriched cages have larger
brain volumes than birds in simple cages (8). In the 1960s,
enriched environment (EE) was used as a scientific model,
and its first neuroanatomical effect was studied in Berke-
ley's psychology lab (12). The EE as a non-pharmacolog-
ical treatment can improve the living conditions of the
laboratory animals compared to the animals in a standard
cage by increasing social, cognitive, and physical stimuli
(13). The EE is typically a large cage with various toys,
tunnels, ladders for exploration, and a running wheel for
training. Manipulating the normal environment by plac-
ing the devices as mentioned above or moving objects in a
cage will change the social and physical environment and
increase animals’ cognition levels. Also, EEs can include
hidden food pellets and various snacks placed in the toys
to encourage animals to search and obtain food. This type
of EE gives animals a special ability to control their en-
vironment and essential resources (13-15). It is generally
believed that being in an EE for 3 to 6 weeks is enough to
reduce learning and memory deficits in old rodents (20). It
has been shown that lifelong exposure to the EE can have
much stronger and more effective beneficial effects (21).
Exposure to complex and enriched environments causes
significant changes in brain weight, especially in the cere-
bral cortex and hippocampus thickness and weight (23).
Over the last few years, the impact of living in an EE on
cognitive development has been one of the hottest topics
(5). Obviously, neurogenesis plays a crucial role in cogni-
tive ability, as well as emotional behavior, which are both
related to hippocampal function (27). It has been shown
that EE increases the survival of new proliferating hippo-
campal granular neurons (28). The EE not only changes
the number of neurons, but also alters the morphology of
nerve cells, and increases the number of dendritic branch-
es and spines (29). Given that dendritic spines are the site

of synaptic connections; it seems that synapses number

2

increment is one of the main mechanisms to improve the
cognitive status of the EE inhabitant animals. Even if the
newly formed spines do not form functional synapses,
they may still serve as a source of synapses that can be
activated during stimulation, which would lead to, faster
learning of rodents in enriched environments than rodents
in standard environments (30). The increase of neuro-
trophic factors such as brain-derived neurotrophic factor,
insulin-like growth factor-1, and nerve growth factor level
is another mechanism that can be considered as motor and
cognitive improvement followed by the presence in the
EE. These factors may increase in different brain areas,
including the cerebral cortex, hippocampus, and cerebel-
lum (35-38). Another probable effective mechanism is the
EE effect on synaptic neurotransmission (39). It has been
suggested that EE can increase the number of N-meth-
yl-d-aspartate (NMDA) receptors in the rat hippocampus.
Also, learning and memory improvement due to increased
presynaptic NMDA receptors and the subsequent increase
of norepinephrine secretion have been reported for the
mice inhabited in the EE (44,45). Furthermore, it has been
proved that cholinergic synaptic transmission is raised in
the EE inhabited mice (45). The EE plays an important
role in learning, memory, and cognition improvement by
way of increasing the number of a-7 receptors, which are
often located in the CA1 region of the hippocampus (46).
Moreover, the EE reduces the amount of acetylcholines-
terase in the amygdala and also increases epinephrine in
the experimental animal's brain (44). Furthermore, the EE
increases dopamine level (48) in the amygdala and hip-
pocampus of mice, along with increasing the number of
serotonin receptors in the hippocampus (49). At the same
time, the role of EE in preventing neurological disorders
and neuro-inflammation has also been investigated. The
obtained shreds of evidence suggest that behavioral in-
terventions, which allow new neurons to survive, may

protect us against Alzheimer's disease (52). The neu-
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rogenic storage hypothesis states that EE can stimulate
neurogenesis and allow the hippocampus to adapt prop-
erly to environmental damage (27). Inflammation in the
hippocampus decreases the expression of brain-derived
growth factors and nerve growth factors by increasing
the expression of pro-inflammatory cytokines, including
interleukin-1 beta, interleukin-6, and tumor necrosis fac-
tor-alpha (59). The EE reduces the production of inflam-
matory cytokines and, on the other hand, increases the
production of anti-inflammatory cytokines in the hippo-
campus to prevent the progression of neuro-inflammatory
processes. Additionally, by increasing angiogenesis in the
brain, the EE facilitates the elimination of harmful agents

produced by neuroinflammation (15, 60).

Methods

This study was conducted to review the world's research
literature on EE and its effects on memory and cognitive
disorders. A review of the keywords: Enriched Environ-
ment, Memory, and Cognitive Impairment in the title and
abstract of articles published in reputable international
scientific databases were searched. Finally, after several
steps of removing duplicate and unrelated items, 69 arti-

cles were used.

Results

Different types of enriched environments create sensory,
motor, social and cognitive stimuli for animals and can
affect and improve their cognitive and behavioral abili-
ties in different ways. It is better to encourage animals to
search and play than an EE includes wheelchairs, colored
objects, tunnels, ladders, mirrors, and hidden food pel-
lets along with increasing the cage size and number of
animals. Animals that live in such an environment have
a remarkable ability to control their environment and es-
sential resources. However, it should be noted that all en-

riched environments did not improve animal’s cognition

3

or welfare; for example, in some strains of mice, it has
been shown that many stimuli can lead to anxiety and/or

aggressive behavior.

Conclusion

In contrast to pharmacological interventions, behavioral
treatments and an active lifestyle have shown encourag-
ing benefits, and even in the elderly, they are more conve-
nient to avoid the overconsumption of medicine, which is
one of the typical characteristics of their age. Behavioral
therapies like EE have had positive results in the preven-
tion and treatment of cognitive impairments in animals.
Although all benefits of EE in laboratory models are
great, it will be challenging to apply it to human diseases
if we do not understand how it affects humans. However,
the efficacy of EE alongside medication for treating some
pediatric diseases has been anecdotally shown. Having
the fact that EE can reduce the occurrence of cognitive
disorders, there are still many questions regarding it,

which require clinical trials to clarify.
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Introduction: Considering the need to provide valid tools for research and clinical work in Persian,
the present study aimed to translate and evaluate the revised version’s psychometric properties and
factor structure of considering the scale of the future consequences.

Methods: In this cross-sectional survey, 380 people were selected through convenience sam-
pling from the adult population of Kermanshah. The research data were collected through the
Regret-Based Decision-Making Style Scale, Monetary Choice Questionnaire, and Consideration
of Future Consequences scale and were analyzed using statistical methods of Cronbach's alpha,
Pearson correlation test, and confirmatory factor analysis by SPSS-26, and Mplus-7 software.
Results: The findings showed that internal consistency reliability of the future subscale and im-
mediate subscale was 0.65 and 0.70, respectively, and their split-half reliability were 0.68 and
0.66, respectively. The confirmatory factor analysis results confirmed the questionnaire's two-fac-
tor structure (RMSEA=0.07, CFI=0.92, TLI=0.89). The pattern of correlations between the scores
of this questionnaire with the scores of the monetary choice questionnaire and the regret-based
decision-making style scale also showed the criterion validity of the questionnaire.

Conclusion: According to the obtained results, it can be concluded that the Persian version of
consideration of future consequences scale has acceptable validity, and reliability and given the
relatively short time it takes to be completed, it can be an appropriate tool for employing in both

clinical and research situations.

Citation: Jebraeili H, Jafari Z, Feizi Sh. Psychometric properties and factor structure of the Persian version of consideration
of future consequences scale. Advances in Cognitive Sciences. 2021;23(3):14-27.

Extended Abstract

Introduction

In the decisions made in everyday life, there is often no
straightforward option, and these decisions ultimately
require a selection among various options, each with its

specific advantages and disadvantages (1). People often

14

face temporal dilemmas as to whether future consequenc-
es should be more valued or immediate consequences!
For evaluating these two types of consequences, the re-

searchers introduced a construct which is known as "con-
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sideration of future consequences." Individual differenc-
es in consideration of future consequences are related to
motivation, decision-making, the pursuit of goals, and
behavior in essential areas of life, including work, health,
environment, financial, and educational issues (5). Con-
sideration of future consequences is measured using an
instrument that was first introduced by Stratman et al.
in 1994 (4). Stratman et al (4). introduced a 12-item in-
strument that rendered an overall score to measure how
much individuals consider the immediate or distant con-
sequences of their current actions. Despite studies (4, 0,
7) that indicated the appropriate psychometric proper-
ties and practical applicability of this instrument, some
researchers reported the psychometric properties of this
scale below the desired level (13). Other researchers
question the concept of one-dimensionality in consider-
ing future consequences and believe that individuals may
simultaneously consider both immediate and future con-
sequences (14) and consider immediate and future con-
sequences are not two poles of a single dimension (3).
By adding two more items to this scale, Joireman et al.,
in response to such criticisms, proposed a new concept
that represents consideration of immediate and future
consequences as two related but separate temporal con-
structs instead of displaying them on a single continu-
um (14). Various studies have consistently supported the
psychometric distinction between future and immediate
subscales (17, 18), and the applicability of this scale in
predicting different health-related behaviors is confirmed
(22,23, 25). Therefore, considering its validity and appli-
cability, the present study was conducted to translate and
examine the psychometric properties and factor structure

of the Persian version of the scale.

Methods
In a cross-sectional study on a non-clinical adult popu-

lation in Kermanshah, 380 people (53.2% male, 46.6%

15

female, with average age 30.68) were selected through
convenience sampling and responded to the research
questionnaires. Data were analyzed using Cronbach's
alpha test, confirmatory factor analysis, and Pearson
correlation test through SPSS software version 26 and
Mplus software version 7. To prepare the Persian version,
three people first translated the latest English version of
the questionnaire into Persian. Then, the items translated
by those three people were compared together, and the
appropriate items were selected. After the initial selection
of items, the materials were provided to a group of psy-
chologists, a group of bilinguals, and a group of students
in non-psychological fields, respectively, to review them
in terms of content, the equivalence of the Persian trans-
lation with the original items and comprehensibility of
items to the non-psychologists and the final Persian ver-
sion of the questionnaire was prepared based on the opin-
ions of these people. Eventually, the final content was
retranslated into English and compared with the original
version to evaluate the fluency of the Persian items and,
at the same time, to ensure that the meaning and concept
did not differ from the original items. After preparing
the Persian version, along with other questionnaires (Re-
gret-Based Decision-Making Style Scale and Monetary
Choice Questionnaire), this questionnaire was distributed
in parks and public centers in Kermanshah among the tar-
get population who would like to participate in the survey

and fill in the questionnaires.

Results

Two methods of Cronbach's alpha and the split-half co-
efficient calculation were used to evaluate the reliability
of the questionnaire. By removing an item with a weak
correlation with other items from each of the subscales,
the Cronbach's alpha coefficient for the future subscale
was 0.65, and it was 0.70 for the immediate subscale,

the split-half coefficient for the future subscale equaled
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0.68, and it was 0.66 for the immediate subscale. Con-
firmatory factor analysis was used to evaluate the factor
structure of the questionnaire by estimating the weighted
least squares mean and variance adjusted. The confirma-
tory factor analysis results (excluding two items with low
correlation with other items) indicated that the two-factor
model of the modified version of the questionnaire was
fitted with the data to an acceptable level (RMSEA=0.07,
CFI=0.92, TLI=0.89) (fig. 1). To evaluate the criterion

validity of the questionnaire, the correlation between

the scores of future and immediate subscales and the
scores of "delayed discounting" and "regret-based deci-
sion-making style" scales was examined using the Pear-
son correlation test. The results of these tests suggested
a significant negative correlation between consideration
of future consequences and delayed discounting (P<0.05,
=-0.12) and a significant positive correlation between the
expected regret and consideration of future consequences
(P<0.01, r =0.33) as well as consideration of immediate

consequences (P<0.01, r=0.15).
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Fig. 1. Factor loadings of questions on the subscales of the consideration of future consequences scale

Conclusion

The results indicated that the Persian version of the con-
sideration of the scale of the future consequences enjoys
an acceptable level of reliability in internal consistency,
as well as the split-half. The two-factor structure pro-
posed for the modified version of this questionnaire was
well fitted with the data. The two constructs of "consid-
eration of immediate consequences” and "consideration
of future consequences," although negatively related and
even though those who consider immediate consequenc-
es more have less consideration for future consequenc-
es, and vice versa, are not necessarily two dimensions

of the same construct. As demonstrated in the positive
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correlation of expected regret with both subscales, peo-
ple may consider both immediate and future consequenc-
es simultaneously, and they are better to be considered
separate constructs. Although the present study indicat-
ed good validity and reliability in the Persian version of
the consideration of future consequences scale, since it
was conducted only on non-clinical populations, imple-
mentation of it on clinical populations and comparison of
results can help to specify the differences in thinking pat-
terns between healthy people and individuals with men-
tal health issues. Furthermore, examining the relationship

between this construct and how people make decisions

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


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

in real-life situations can clarify the applicability of this
construct in predicting the quality of choices people may

make in their life.
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that includes the combined effect of the variables of this research, and more people will be treated

doi‘org/10.305 14/icss.23.3.28 Wlth th]s package.

on increased cognitive, emotional, and neuromuscular activity in depression in the elderly with mild cognitive impairment

Citation: Sangi S, Zargham Hajbi M, Ashayeri H, Aghayousefi A. Design and effectiveness of an educational package base
Kahrizak Nursing Home for the elderly and disabled in Tehran. Advances in Cognitive Sciences. 2021;23(3):28-40.

Extended Abstract

Introduction

One of the significant complications of aging is disor- function, anxiety, psychological stress, and poor quality
ders caused by impaired cognitive function. On the other of life associated with mental health. Emotional disorders
hand, dementia and mild cognitive impairment are as- and stressful events can affect cognitive function, includ-

sociated with an increased risk of depression, social dys ing attention and memory, and depressed people devel-
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op memory deficits in tasks that require more difficult
processing. There is considerable evidence to support
cognitive rehabilitation to improve executive function,
and cognitive exercises improve the overall cognitive
function of patients with dementia. Therefore, Design-
ing educational methods based on cognitive rehabilita-
tion improves the overall cognitive function of patients
with dementia. In the present study, the efficacy of an
educational package was addressed based on increased
cognitive, emotional, and neuro-muscular activity in de-

pression in the elderly with mild cognitive impairment.

Methods

In this study with pre-test and post-test design and con-
trol group, the study population consists of all male and
female elderly residents of Kahrizak Nursing Home for
the elderly and the disabled in 2018. Thus, four sections
of the nursing home were selected, and in the next stage,
a number of rooms were randomly selected and exam-
ined. According to Cochran's formula, 300 of them were
selected as a sample by cluster sampling method. In clus-
ter sampling, the sampling unit is a cluster or group of
elements; therefore, the sample group's selection process
is facilitated. From this number, 30 of the elderly with
mild cognitive disorders were selected as the primary
sample that was selected by simple random sampling
method and was placed in two experimental and con-
trol groups. After identifying the study population and
selecting the sample, the researcher referred to the san-
atorium, and with the coordination of the sanatorium of-
ficials, treatment sessions began. Inclusion criteria were:
no significant physical, sensory, or emotional disabilities
and acute physical illnesses, and exclusion criteria were:
suffering from psychiatric illnesses, other neurological
diseases, participation in other psychological interven-
tion programs, severe impairment in perception, and Ver-

bal expression was achieved. This study is approved by
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the National Ethics Committee in Biomedical Research
with the number IR.IAU.QOM.REC.1398.012 and also
the ethical considerations considered in this study, the
confidentiality of information, obtaining written consent
from the elderly (clients) in order to He was interested
in participating in research and was free to participate
in research. Participants’ mini-mental state examination
questionnaire (MMSE), depression (GDS), and social
isolation (UCIA) were completed. A-18 rehabilitation
sessions program was performed in over eight weeks
and two to three weeks. The implementation stages of
the training protocol consisted of four stages:1- Emotion-
al interventions through continuous individual sessions
and doing awareness skills exercises (emotion recogni-
tion training, motivation training, impulsivity training)
adaptation skills training (practicing useful and useless
methods, practicing your week, practicing challenging
negative thoughts) and acceptance skills exercises (prac-
tice of seeing the positive aspects, practice of happiness
and satisfaction) were held (practice time is approxi-
mately 20 minutes) 2- Warm-up phase: In each session,
the elderly performed gentle exercises during cognitive
and neuromuscular exercises. (Exercise time is approx-
imately 10 minutes) 3- Dual cognitive and neuromus-
cular homework exercises: through the performance of
dual homework exercises and in the form of integrated
cognitive motor exercises to strengthen the executive
functions by exercises distance recovery, selective atten-
tion, continuous attention, time orientation, and verbal
comprehension were presented in each session and exer-
cises, including inverse number counting, addition, and
subtraction of numbers, answering general information
questions, spelling words, not using a word, completing
a sentence with the appropriate word, counting numbers,
contrast and the synonyms of the words were naming the
days of the week, vice versa, the names of animals and

places,. Side and back, sit and stand, stand and sit, hold
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a book on the head, hit the ball while standing, throw the
ball into the basket while standing, walk and hit the ball,
step from both sides were another. (Exercise time is ap-
proximately 20 minutes) 4- Cooling phase: At the end of
each session, the elderly did relaxation exercises (the ex-
ercise time is approximately 10 minutes), and data were
analyzed with analysis of covariance model. The control
group did not receive any intervention at that time, and
the training of this group was postponed until after the
research. In the post-test phase, both groups’ prevalence
of the mini-mental state examination questionnaire, de-
pression, and social isolation was measured repeatedly.
In this research, descriptive statistics methods are used
to describe the variables better. The statistical indicators
used include the calculation of frequency, mean and stan-
dard deviation. Also, the statistical method of multivar-
iate analysis of covariance has been used to answer the

research hypotheses.

Results

The findings revealed that the experimental group re-
ceived cognitive rehabilitation intervention, compared
with the control group, based on the mental state ex-
amination scores (F=24.30, P<0.01) significantly better
cognitive function; depression ratings (F=17.67, P<0.01)
lower depression rates and according to social isolationist

attitudes (F=25.58, P<0.01) less social isolation.

Conclusion

The study results showed that increased cognitive, emo-
tional, and neuromuscular activity is effective in improv-
ing cognitive function, reducing depression, and social
isolation in mild cognitive impairment. Also, Educa-
tional package based on increased cognitive, emotional,
and neuromuscular activity using mental and cognitive
exercises, increasing patients' level of awareness and in-

sight, increasing emotional adjustment, empowerment,
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and independence of patients have a significant effect on
improving cognitive function, reducing depression And
the social isolation of those with mild cognitive impair-
ment. The partial square (effect size) for the effect of the
independent variable on the dependent variable is 0.524,
which indicates that 52% of the changes in the depen-
dent variable are explained by the independent variable.
In other words, education based on increased cognitive,
emotional, and neuromuscular activity has affected 52%
of the daily performance of the elderly (MCI). Therefore,
due to the increase in the elderly population and the de-
velopment of their problems t in society, it is suggested
that this educational package be designed as software that
includes the combined effect of the variables of this re-
search, and more people be treated with this educational
package. Cognitive rehabilitation interventions can also
be used to improve other problems in the elderly, includ-
ing disorders such as anxiety and obsessions caused by
the problems of this age group and the problems of their

caregivers.
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Introduction: Studies show that bilingualism affects cognitive processes. By studying Azeri Turk-
ish-Persian bilinguals and Persian monolinguals, the present study aimed to examine the evidence
of the advantages of bilingualism in spatial perspective-takingability and self-regulation. Azeri
Turkish bilinguals and Persian monolinguals participated in this study.

Methods: The participants in this study included 39 monolingual and bilingual Persian and Turkish
students with a mean age of 29 years. To assess the spatial perspective taking ability, the Hegarty
Test was used, in which participants were asked to imagine themselves in multiple spatial positions
and determine the angle of position of several objects relative to the imagined position. An unsolv-
able puzzle designed in Persian was used to measure the ability of self-regulation. This unsolvable
puzzle was presented to both groups and the duration of their efforts it was considered as an indica-
tor of self-regulation. A more extended time led to a higher score on the ability to self-regulation.

Professor of Psycholinguistics,
Shahid Beheshti University, Insti-
tute for Cognitive and Brain Sci-

Non-parametric Mann-Whitney and Kendall correlation tests were used to measure the relationships
between the variables.
Results: There was a significant difference between the self-regulation scores of individuals
ences, Tehran, Iran . . . . s
in both monolingual and bilingual groups; In other words, monolingual individuals had lower
Email: M_purmohammad@sbu.ac.ir self-regulation scores. Also, the relationship between spatial perspective-taking ability and bilin-
gualism was insignificant, although the observed differences in means and scatter between the two
groups were significant. There was no significant difference between self-regulation and spatial
perspective-taking ability in both monolingual and bilingual groups.

Conclusion: The results showed that there is a significant relationship between bilingualism and

[=]=3 =]
Il_'a,':r. _, self-regulation. Although correlation tests were not statistically significant, bilinguals spent an av-
O] oL | erage of less time on the spatial perspective-taking test, indicating a higher average of spatial

perspective-taking ability. It is possible that with further investigation, more evidence can be found

doi.org/10.30514/iess.23.3.41 for the significance of the difference between the two groups.

Citation: Derakhshan A, Purmohammad M, Safavimanesh F. Investigation of the relationship between bilingualism, spatial
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Extended Abstract

Introduction

According to Grosjean (2010), more than half of the changes, many researchers believe bilingualism is con-
world's population is bilingual (2). This highlights the sidered normal and exceptional monolingualism. It was
need to study different aspects of bilingualism. Due to believed that bilingualism and learning two or more lan-

the contemporary period’s sweeping social and cultural guages, especially in the early years of a person's life,
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would confuse and impair a person's cognitive and lin-
guistic abilities, and in many respects, would confuse the
individual. However, recent research has reinforced the
notion that learning two languages has not only a nega-
tive cognitive and non-cognitive effect but also improves
individuals' brain functions and helps people outper-
form in cognitive and non-cognitive tasks than their peer
monolinguals (1). Different theories about the advantage
of being bilingual predict that bilinguals should show
superior performance in different cognitive tasks due to
increased executive control functions. Although there is
no consensus on this, some studies have shown that even
if there is a difference in essential cognitive functions be-
tween bilinguals and monolinguals, this is not necessarily
always the positive effect of bilingualism (5). Recently,
accumulating research shows that bilingualism affects
cognitive processes. Bilingual advantages were report-
ed in executive functions, theory of mind, metalinguis-
tic knowledge, socio-pragmatic abilities, and some lin-
guistic functions, including grammatical judgments (6).
The present research examined the evidence for bilingual
advantages in spatial perspective-taking and self-regula-
tion. The main question of this research is whether bilin-
gual and monolingual individuals differ in their ability to

choose a spatial perspective and self-regulating.

Methods

Azeri Turkish-Persian bilinguals and Persian mono-
linguals attended this study. Participants were asked to
self-report their language proficiency (listening compre-
hension and speaking skills) in Persian and Turkish on
a scale of zero to ten using a self-assessment question-
naire. Participants’ self-reported measures of language
proficiency (speaking, comprehension, and reading) re-
vealed that they were proficient in Turkish and Persian.
Of the 39 participants, 21 participants spoke Persian at

home. Factors such as age and education were controlled
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as disruptive factors that could lead to individual differ-
ences. The participants performed a visual task used in
Hegarty (2004) (24). Then, to measure the ability of spa-
tial perspective-taking, a spatial perspective-taking task
designed by Hegarty et al. was used. This task has twelve
visual items, in each of which the participant must visu-
alize himself in different spatial situations and determine
the degree of angle of the objects in question relative to
the imagined position for himself. A second task was
used to measure the dependent variable of self-regula-
tion. For this purpose, we used an unsolvable puzzle (17).
The participants were required to visualize themselves in
different spatial situations and recognize the angle of the
objects in relation to the visualized position. Moreover,
unsolvable puzzles were presented to both groups in or-
der to measure their self-regulation. In the last task, the
more time a participant spent to find the answer, the high-
er the self-regulation score he/she obtained. This means
that participants who ponder more on the unsolvable puz-

zle task have a higher ability to self-regulate.

Results

As stated above, this study investigated the ability of spa-
tial perspective-taking of bilingual and monolingual in-
dividuals. This research used the spatial perspective-tak-
ing task to assess the spatial perspective-taking ability of
Turkish-Persian bilinguals and Farsi monolingual speak-
ers. Mann-Whitney test and Kendall correlation coef-
ficient test at the significance level of 5% were used to
evaluate the significance of the relationship between the
variables. The difference in self-regulation between the
two bilingual and monolingual groups was significant.
This study found that the monolingual participants had
lower scores in self-regulation, and bilingual partici-
pants spent more time solving the puzzle and got a higher
score. The relationship between spatial perspective-tak-

ing and bilingualism was not significant, though the dif-
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ferences observed in the mean and standard deviations in
two groups of bi- and monolinguals are considerable. The
results of the self-regulatory ability of monolingual and
bilingual participants showed that most people who use
both Turkish and Persian languages have higher scores
in the self-regulatory task compared to their monolingual
peers. In other words, monolingual people, on average,
had less self-regulation ability, and the scatter of scores
in this group was lower than bilingual people. Thus, the
results of the present study are in line with the results of
studies that found the effect of bilingualism on individu-

als' self-regulatory ability.

Conclusion

The results showed that there was an association between
bilingualism and performance in self-regulation tasks.
Although Kendall correlation coefficients test between
possible pairs of the variables related to the ability of
spatial perspective-taking and bilingualism were not sta-
tistically significant, the bilingual participants spent less
time on the spatial perspective-taking task, indicating
the participants' ability of spatial perspective taking was
higher than average. The statistical results did not show
a significant difference between the scores of spatial and
self-regulatory selection tests. However, careful attention
to the means and data scatter of the studied variables in-
dicates that people with lower scores in self-regulation
tests, on average, have more ability to select landscape.
In addition, it was observed that there is a significant re-
lationship between the three scores of "total duration of
spatial selection test," "total duration of self-regulation
test," and the dominant language of people at home. Also,
an essential finding of this test was that Persian monolin-
gual participants tended mainly to the right in orienta-
tions, while Turkish-Persian bilinguals tended mainly to
the left in orientations. A closer look at the direction of

the hints may provide useful information on the relation-
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ship between bilingualism and map-based spatial orienta-
tion. The statistical results did not show a significant dif-
ference between the scores of spatial and self-regulated
landscape selection tests. However, careful attention to
the means and data scatter of the studied variables indi-
cates that people with lower scores in the self-regulatory
test, on average, have more ability to select perspective.
In addition, it was observed that there is a significant
relationship between the three scores of "total duration
of the spatial perspective-taking task," "total duration of
self-regulation test," and the dominant language of peo-

ple at home.
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Introduction: Creating creativity is one of the fundamental goals of any educational system, and
one of the variables related to creativity is the excitement of thought. The present study aimed
to explain the pattern of creativity based on the excitement of thought mediated by experimental
intelligence in high school students.

Methods: The method of this descriptive-correlational study and the statistical population of the
present study were all male and female high school students (n=1000) in Rasht. Two hundred
forty-nine subjects were selected as a sample based on the multi-stage random cluster sampling
method. In order to collect data, questionnaires measuring creativity thought excitement and Kohs
cubes were used. Data analysis was performed in AMOS-23 software using the structural equation
modeling method.

Results: The results showed that creativity with all variables has a positive and significant cor-
relation coefficient. Experimental intelligence also has a significant relationship with all thought
emotion variables except the emotion variable (P<0.01). The model analysis results showed that
empirical intelligence has a mediating role in the relationship between thought excitement and
creativity (P<0.001).

Conclusion: Experimental intelligence partially mediated the relationship between thought emotion
and creativity. As a result, students' empirical intelligence can be enhanced by fostering creativity in

school, which in turn leads to tremendous thought excitement.

between thought emotion and creativity with the mediating role of experimental intelligence among students. Advances in

[Citation: Baghban N, Manzari Tavakkoli A, Tajrobehkar M, Soltani A, Zeinaddini Meymand Z. Investigating the relationshiﬂ

Cognitive Sciences. 2021;23(3):53-65.

Extended Abstract

Introduction

The course of studies related to creativity has been in-
creasing and expanding in recent decades. Fostering
creativity is one of the primary goals of any educational

system at any stage. In addition, creativity is a kind of

53

problem-solving and creating a product, idea or solution
to anew and of course valuable problem for the individual
or society. One of the variables related to creativity is the

excitement of thought. Human beings, while being ratio-
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nal beings, also have emotional qualities that have made
them emotional beings. The theory of thought was first
introduced in the United Kingdom (UK) in 2007 and has
since been developed in other international forums. This
theory pays attention to the integrated nature of the emo-
tional and cognitive domains of creativity and considers
the process of creativity as the result of the existence of
interconnected cognitive and emotional transformations.
In another part of this study, which examines the relation-
ship between intelligence and creativity, threshold theory
is widely discussed. According to this theory, an aver-
age level of intelligence is necessary for creativity, but
there is no correlation between intelligence and creativity
when the 1Q is above 120, and in fact, the intelligence
quotient (IQ) is 120 points. Following Gardner's theory
of multiple intelligences and the theory of thresholds and
research on the relationship between creativity and intel-
ligence and the idea of emotion, it seems that the quality
and quantity of creativity influenced by the emotion of
thought to create creativity in science students have a di-
rect and indirect effect on empirical intelligence. Accord-
ingly, due to the lack of systematic research in this field
in Iranian society, the present study examines this process
in the framework of a causal model, and the main issue
and purpose of the research are whether the emotion of
thought can be a predictor of creativity in Iranian stu-
dents. Therefore, this study aimed to explain the pattern
of creativity based on thought emotion mediated by ex-

perimental intelligence in high school students (level 2).

Methods

The method of the present study was descriptive-cor-
relational modeling of structural equations. The statisti-
cal population includes all high school girls and boys in
the second district of Rasht who were studying in public
schools in the 2018-2019 academic years. The number of
students was 1000, of which 400 were girls, and 600 were

54

boys. The sample size was estimated to be 249 people
using Krejcie and Morgan's table. Based on the multi-
stage random cluster sampling method, 109 female stu-
dents and 140 male students were selected. The method
of conducting the research was that after receiving a let-
ter of introduction from the university where they were
studying, they were referred to the General Department
of Education of Rasht (Department of Education of Dis-
trict 2). The number of girls’ schools in this area was sev-
en and the number of boys' schools was nine. By chance,
three girls' schools and five boys' schools were selected,
of which 20 classes were selected. Samples were selected
based on the multi-stage cluster sampling method, and
then questionnaires were distributed. Inclusion criteria
included a second-year high school student in Rasht in
2018-2019 and willingness to participate in the study, and
exclusion criteria included not completing the question-
naires. The research data were analyzed using descriptive
tests, including mean, standard deviation, standard error,
frequency table, correlation coefficient, and in the infer-
ential part of the structural equation modeling test with

AMOS-23 software.

Results

The results showed that creativity with all variables has
a positive and significant correlation coefficient. Exper-
imental intelligence also has a significant relationship
with all thought emotion variables except the emotion
variable (P<0.01). The results of the model analysis
showed that empirical intelligence has a mediating role in
the relationship between thought excitement and creativ-
ity (P<0.001). Table 1 shows the direct and indirect stan-
dard effects of the leading research variables. The results
of Table 1 showed that there is a significant relationship
between the structure of thrill of the thought with experi-
mental intelligence and creativity as well as experimental

intelligence with creativity. Also, the indirect coefficient
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of thought excitement on creativity through the mediat-

ing structure of experimental intelligence is significant.

Table 1. Effects of direct and indirect standard and general main variables of research

From the structure From the structure Direct effect Indirect effect Total effect
The Thrill of The Thought Experimental intelligence **0.678 Does not have **0.678
The Thrill of The Thought Creativity *0.255 *0.215 **0.469
The experimental intelligence Creativity *.0317 Does not have *.0317
P<0.001
Conclusion

Based on the results of this study, it should be noted that
the creative process is due to cognitive and emotion-
al changes. As researchers emphasize the experience of
deep emotions among creative people, attention to the
emotional characteristics of people when faced with the
problem should be considered. Because wherever there
is a problem, a decision is needed, and a choice is made,
the excitement of the thought is expressed. Therefore, it
is suggested that given that students have different abil-
ities, recognizing these differences (type of intelligence,
type of thought, and different emotions) helps to learn
and nurture creative people. Educating teachers to pay
attention to individual differences, which is the essential
principle of the central justice of the education system,

should be considered.
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Introduction: The widespread negative impact of anxiety in adolescence, together with the find-
ings that most anxiety disorders first occur in childhood or adolescence, highlights the need for
adolescent-centered intervention in this area. This study aimed to evaluate the effectiveness of
mindfulness exercises on the components of positive adolescent development in adolescents with
anxiety disorder.

Methods: The present study was a semi-experimental research method with a pre-test design,
post-test, and control group. The statistical population of the study consists of adolescents aged
9-11 years with an anxiety disorder who have been evaluated by a psychiatrist and referred to a
psychologist. Among them, 30 people were selected by the purposive sampling method. They were
then randomly divided into experimental and control groups (15 people from each group). , the
positive adolescent development questionnaire of Goldoff et al. (2014) and the Spence Children's
Anxiety Scale (2007) was used to collect information. The experimental group was trained in
mindfulness exercises, and the control group was included in the training waiting list. Data were
analyzed using multivariate analysis of covariance.

Results: The results showed that the F-ratio of univariate analysis of covariance for the positive
transformation components showed that in all components, there was a significant difference be-
tween the training and control groups in the post-test. Therefore, mindfulness exercises have a
significant effect on all components of positive change.

Conclusion: Due to the effectiveness of mindfulness exercises in the components of positive
change, it is suggested that such an educational program be part of the codified treatments of child
and adolescent counseling centers and that therapists have sufficient knowledge in this field by

holding training workshops.

Citation: Soltani Panah M, Asgari P, Naderi F. The Effectiveness of mindfulness exercises on positive youth development
components in adolescents with anxiety disorder. Advances in Cognitive Sciences. 2021;23(3):66-78.

Extended Abstract

Introduction

Fear and anxiety are recurring developmental problem. spread negative impact of anxiety in adolescence, together
Anxiety disorders are the most common group of men- with the findings that most anxiety disorders first occur in
tal disorders that affect children and adolescents, and childhood or adolescence, highlights the need for adoles-

their estimated prevalence worldwide is 6.5%. The wide cent-centered intervention in this area. On the other hand,
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the results of many studies support the effectiveness of
mindfulness training on the psychological characteristics
of adolescents. Mindfulness programs refer to a specific
subset of meditation exercises that has attracted increas-
ing attention in recent years. These interventions aim to
create clear and non-judgmental mindfulness of what is
happening in the consecutive moment in perception. One
of the theories derived from this intervention is the view of
positive youth development. The positive development ap-
proach has emerged from the positive psychology move-
ment with an emphasis on the issue of well-being. Consid-
ering that the positive development of adolescence helps
adolescents reduce behavioral problems in this period, and
considering the prevalence of anxiety among adolescents.
Therefore, this study aimed to evaluate the effectiveness
of mindfulness training on the components of positive ad-

olescent development in adolescents with anxiety disorder.

Methods

The present study was a semi-experimental pre-test post-
test with control group. The independent variable (mind-
fulness) had two levels (experimental group and the con-
trol group) in this study. The research had a dependent
variable (positive youth development Components). The
statistical population of the study consists of adolescents
aged 9-11 years with an anxiety disorder who have been
evaluated by a psychiatrist and referred to a psychologist.
Among them, 30 people (15 people from each experi-
mental and control group) were selected by the purpo-
sive sampling method. All subjects received information
about the research that observed the ethical principles
of the research. They were assured that all information
would remain confidential and would only be used for
research purposes. For privacy reasons, the subjects' de-
tails were not recorded. In the end, all of them received
informed consent. Inclusion criteria were: diagnosis of

anxiety disorder by a psychiatrist before entering the
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study, no serious physical or mental illness, and not at-
tending other psychotherapy sessions at least one month
before the survey, giving assurance about the confiden-
tiality of information to them to participate in Research.
Exclusion criteria were psychiatric comorbid disorders,
drug use, and absenteeism in more than three medical
counseling sessions. They were then randomly divid-
ed into experimental and control groups. The positive
adolescent development questionnaire of Goldoff et al.
(2014) and the Spence Children's Anxiety Scale (2007)
was used to collect information. The experimental group
was trained in eight weekly 60-minute sessions of ado-
lescent-centered mindfulness training package from Bur-
dick (This treatment package has been used in Manshaee
and Hosseini research). The control group was included
in the training waiting list. In this study, Data analysis
was performed by descriptive statistical methods (mean,
standard deviation), multivariate analysis of covariance.
In this study, a significance level of less than 0.05 was

considered. Data were analyzed using SPSS 20 software.

Results

In the present study, the mean age of the mindfulness
training group and the control group was 12.20+0.75 and
11.90£0.95, respectively. From 30 participants, six boys
and nine girls were in the experimental group, and seven
boys and eight girls were in the control group. In order
to investigate the effectiveness of mindfulness training
on the components of positive adolescent development in
adolescents with anxiety disorder, a multivariate analysis
of covariance was used. First, the normality of data dis-
tribution was checked and confirmed using Shapiro-Wilk
Test (P<0.05). The box test confirmed the assumption of
variance-covariance homogeneity (P=0.76). Also, be-
cause the auxiliary variables (pre-tests) had a correlation
of'less than 0.90 with each other, and according to the ob-

tained correlations, the assumption of multiple alignments
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between the variables has been avoided. Therefore, the
assumptions of the statistical test of multivariate analysis
of covariance are established, and this test can be used
to analyze the data. The results of multivariate analysis
of covariance statistical tests in experimental and control
groups show that these groups have a significant differ-
ence in the dependent variables (P<0.0001). Univariate
analysis of covariance statistical test was used to find out
this difference. The univariate analysis of variance test
results showed that the group had a significant effect on
post-test scores of components of positive adolescent de-
velopment (Competency, Confidence, Communication,
Character, and Care component). The F-ratio and Sig-
nificance level of univariate analysis of covariance for
the positive development components shows that there is
a significant difference in all components (Competency
(F= 64.68, p<0.0001), Confidence (F=98.45, P<0.0001),
(F=235.34, P<0.0001),
(F=151.62, P<0.0001) and Care component (F=141.67,

Communication Character
P<0.0001) between the training and control groups in the
post-test. Therefore, mindfulness training has a signifi-

cant effect on all components of positive change.

Conclusion

According to the results of this study, cosidering the ef-
fectiveness of mindfulness training in the components
of positive change, it is suggested that such an educa-
tional program be part of the codified treatments of child
and adolescent counseling centers and that therapists
have sufficient knowledge in this field by holding train-
ing workshops. Like other studies, the present study has
some limitations. For example, due to the lack of long-
term access to adolescents with anxiety disorder, it was
impossible to conduct a follow-up period to evaluate the
continuity of effectiveness of mindfulness training. In
this study, adolescents with anxiety disorder entered the

study, and therefore generalizing the results to other ad-
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olescents is limited. Also, despite full supervision and
explanation from the researcher, adolescents may not re-
port accurately in filling out their questionnaires due to
anxiety. It is suggested that other age groups be used in
future research. Also, normal adolescents should be used
in future research, and the results should be compared
with the findings of the present study. Also, in the pres-
ent study, only a questionnaire was used to measure the
variables. Part of the results may be due to the subjects'
sensitivity to the test questions, test performance, and set
norms, so it is suggested that other data collection meth-

ods such as interviews be used in future research.
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Extended Abstract

Introduction

Students will be the leaders of tomorrow's society. On the world, and self-growth, is significant. Thus, the issue of
other hand, the educational performance of this segment success and failure in education is one of the most crit-
of society, due to its impact on finding a suitable job, in- ical concerns of any educational system. Academic per-

dependence, learning to communicate with all around the formance is all the activities that a person shows in order
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to pass different educational levels. Decreased academic
performance of students is one of the major problems of
educational systems that by wasting current costs, stu-
dent frustration causes great harm to the student, his fam-
ily, school, and society. Therefore, the study of academic
performance and identifying the factors affecting it can
significantly help improve the educational status of stu-
dents. Considering that few studies have been done in this
regard with the variables studied in this study at present,
Thus, The purpose of this study was to investigate the
role of dimensions of academic identity, teacher support,
academic adjustment, and psychological membership in
school in the academic performance of male and female
high school students in the second semester of the aca-

demic year 2018-2019 in Larestan.

Methods

The research method was descriptive correlational in
which the relationship between research variables is
analyzed. This research used academic performance as
independent variables, dimensions of academic identity,
teacher support, academic adjustment and psychological
membership in school as dependent variables. The statis-
tical population included all male and female high school
students in the second semester of the academic year
2018-2019. The sample of this study included 400 high
school students in Larestan who were randomly selected.
In this way, among high schools in Larestan, four girls'
high schools and four boys' high schools (eight schools
in total) were selected, and five classes from each school
and ten students from each class were selected as a sam-
ple. First, the list of students of the mentioned schools
was taken from the school officials, and after consider-
ing the criteria for entering and exclusion the research,
the desired sample was selected randomly from the list
of students. The criteria for entering the research were:

being a high school student, informed consent to partici-
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pate in the research, knowledge about the research goals.
Also, the criteria for exclusion were: has a history of psy-
chiatric disorder, physical illness, and disability affecting
a person's life. In order to observe the ethical principles
of the research, all subjects received information about
the research. They were assured that all information
would remain confidential and would only be used for
research purposes. For privacy reasons, the subjects' de-
tails were not recorded. In the end, all of them received
informed consent. The academic identity questionnaire,
teacher support questionnaire, academic adjustment
questionnaire, and psychological membership in school
questionnaire were used. In this study, Data analysis
was performed by descriptive statistical methods (mean,
standard deviation), conventional correlation, and multi-
ple regressions to measure the research variables. In this
study, a significance level of less than 0.05 was consid-

ered. Data were analyzed using SPSS-24 software.

Results

Of 400 participating students, 215 were boys, and 185
were girls. The mean and standard deviation of the age of
male students (15.93, 1.26) and female students (16.32,
1.48) were obtained. Also, the mean and standard de-
viation of the total age of students was 16.13 and 1.4.
First, the normality of data distribution was checked and
confirmed using Kolmogorov-Smirnov statistical test
(P<0.05). The results of Wilkes lambda showed that there
is a significant relationship between academic perfor-
mance with the dimensions of academic identity, teacher
support, academic adjustment, and psychological mem-
bership in school (P<0.001, 2=0.782 and F=46.98). That
is means: The dimensions of academic identity, teacher
support, academic adjustment, and psychological mem-
bership in school have a significant relationship with
students' academic performance. The results showed the

relationship between successful academic identity and
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academic performance (0.21), educational identity fol-
lows academic performance (0.19), confused academic
identity with academic performance (-0.14); moratorium
academic identity with academic performance (-0.20),
psychological membership with academic performance
(0.28), teacher support with academic performance
(0.22), and academic adjustment with academic perfor-
mance (0.44) are significant. The highest correlation co-
efficient is between academic adjustment and academic
performance (0.44). Based on the results of the multiple
regression analysis, multiple correlation coefficient for a
linear combination of dimensions of academic identity,
teacher support, academic adjustment, and psychological
membership in school with academic performance was
R=0.42, and the coefficient of determination was 0.22.
The F for the obtained multiple correlations was 40.12,
which is significant at the level of P<0.001. Based on the
regression analysis results, about 22% of the variance of
the academic performance variable can be predicted with
the help of predictor variables (dimensions of academic
identity, teacher support, academic adjustment, and psy-
chological membership in school). Result also showed
that academic adjustment with (f=0.39) has the highest

predictive power among the predicted variables.

Conclusion

In summary, the present study results revealed that the di-
mensions of academic identity, teacher support, academ-
ic adjustment, and psychological membership in school
have a significant relationship with academic perfor-
mance. According to the present study results, paying at-
tention to teacher support, academic adjustment, and psy-
chological schools membership in students' can contain
valuable points to improve students’ educational status
and academic performance. Therefore, it is necessary that
schools and counseling centers, according to the academ-

ic performance of students and awareness of the factors
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affecting it, develop specific, codified, and accurate pro-
grams to create a suitable environment for the realization
of students' potential talents, provide as much growth
and flourishing as possible for them. Also, it is suggested
that educational programs be held to understand the im-
portance of academic identity, teacher support, academic
adjustment, and psychological membership in school for
teachers and school counselors. Among the research
limitations, we can mention the use of only the ques-
tionnaire, the limited population, and the cross-sectional
statistical sample of the research. Therefore, the use of
other assessment methods such as interviews and obser-
vations along with questionnaires, the expansion of the
statistical population and sample, the use of longitudinal
studies can more appropriately explain the reasons for the
increase or decrease in academic performance at different

levels of education.
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Introduction: Stroke accompanied by psychiatric disorder and mental performance is one of the
most disabling neurological diseases in adults. This study aimed to determine the effectiveness of
rTMS on depression and Social adaptation in patients with stroke.

Methods: The present research was a quasi-experimental design with pre-test and post-test with an
unequal control group. The study population was all stroke patients referred to Tehran Brain and
Cognitive Clinic in the first trimester of 2019. Thirty patients were selected using the non-random
sampling method, and 15 patients in the experimental group and 15 in the control group were
replaced. Beck Depression Inventory, Busque Social Adaptation Self-Assessment Scale, and Re-
peated Magnetic Resonance Imaging (MRI) were used to measure the study's variables. Data were
analyzed using multivariate covariance with SPSS-21 software.

Results: The multivariate analysis of variance findings show that rTMS therapy has reduced and
improved the symptoms of depression and Social adaptation in patients with stroke (P<0.01).
Conclusion: It is concluded that unlike drugs with cognitive side effects, rTMS therapy improves
cognitive function and ultimately depression based on the findings of this study. Therefore, it is
suggested that the research results conducted in this field be used in practice in rehabilitation centers

for stroke patients.

Citation: Saedi Z, Saedi S. Effect of repetitive transcranial magnetic stimulation on the treatment of depression and social
adaptation in patients with stroke. Advances in Cognitive Sciences. 2021;23(3):92-103.

Extended Abstract

Introduction

Stroke is the second leading cause of death globally and
is considered one of the most debilitating neurological
diseases in adults and is more prevalent in low- and mid-

dle-income countries (1). On average, one to ten percent

92

of people who have a stroke die from the disease, and 60
to 70 percent of those with a stroke can live independent-
ly. However, this life will be accompanied by long physi-

cal and psychological disabilities (2). Therefore, it is cru-
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cial to find a new treatment to increase the psychological
rehabilitation of patients after stroke. Depression is one
of the most common psychiatric disorders in patients with
a stroke, and its frequency has been reported from 20%
to 65% of cases (4). This disorder in patients causes in-
creased mortality, more physical dependence, and lack of
proper response to rehabilitation measures, a process that
begins after a stroke and months to years after the stroke
is associated with an increased chance of risk (5-7). Find-
ings show that the improvement of this disorder depends
on the treatment of disease symptoms such as improved
mood, unhappiness, or changes in sleep and appetite,
and other factors such as the elimination of defects in the
patient's social adjustment have a significant impact on
recovery. Social adaptation includes one's interactions
with one's environment and the ability to function and
flourish in situations such as work, social activity, and
all relationships with parents and family (10). Nearly the
impact of the disease on depression and, of course, most
of Mitella on stroke are recurrent periods and are fac-
tors such as low levels of social support, incompatibility,
and poor quality of relationships from recurrence of the
disease (12). Defective adaptation and social functioning
before treatment are rejected and may even lead to the pa-
tient being excluded from social spheres or increase the
recurrence rate (10). This study aimed to determine the
effectiveness of Repetitive Transcranial Magnetic Stim-
ulation on the treatment of depression and Social adapta-

tion in patients with stroke.

Methods

The present research was a quasi-experimental design
with pre-test and post-test with an unequal control group.
The study population was all stroke patients referred to
Tehran Brain and Cognitive Clinic in the first trimester of
2019, all of whom had trauma to the forehead. Accord-

ing to the recommendation of statistical tests based on at

93

least 15 samples for clinical studies, a sample of 40 peo-
ple was selected by purposive sampling method based on
inclusion and exclusion criteria and randomly divided
into experimental and control groups (waiting list)were
replaced. Finally, due to the lack of cooperation of some
participants and the equalization of the number of people
in the two groups, data related to the outcome variables
of 30 participants were collected. Inclusion criteria in-
cluded age range between 25 and 55 years, diagnosis of
depressive disorder based on the fifth revised version of
the American Psychiatric Association's Diagnostic and
Statistical Manual by a psychiatrist, having a moderate
depression score, minimum literacy, no need changing
drugs in the treatment process, the ability to participate
in the study according to the presented schedule, and
consent to participate in the research. Exclusion criteria
also include a history of concussion or seizures, a history
of rTMS treatment, more than six months after a stroke,
suicidal ideation, substance use, a history of bipolar dis-
order or psychotic symptoms, dependence Psychedelics,
pregnancy, having a metal, prosthesis, implant, or cardi-
ac pacemaker. Ethical considerations: All subjects who
received information in the study at any time could leave
the study. They were assured that all information would
remain confidential and would only be used for research
purposes. For privacy reasons, the subjects' details were
not recorded. In the end, all of them received informed
consent. So Beck Depression Inventory, Busque Social
Adaptation Self-Assessment Scale and Repetitive Tran-
scranial Magnetic Stimulation device (Magstim; Made in
England) were used to measure the study's variables. The
experimental group underwent 30 sessions of 20 minutes
of repetitive extra cortical magnetic stimulation on the
lateral dorsal cortex of the left hemisphere, areas nine and
46 of Broadman at a frequency of 20 Hz, 2.5 seconds of
stimulation, and ten seconds interval between each stim-

ulation. Then post-test was performed from both control
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and experimental groups. Data were analyzed using mul-

tivariate covariance with SPSS-21 software.

Results

The mean and standard deviation of the age of the subjects
in the experimental group was 41.5+ 9.15, and in the con-
trol group was 39.95+4.05. In terms of gender, there were
eight females and seven males in the experimental group
and six females and nine males in the control group. The
control was three undergraduates, eight bachelors, three
masters, one PhD. In terms of medication in the experi-
mental group, two people citalopram, four people fluoxe-
tine/desipramine, one person sertraline, two people imip-
ramine/diazepam, three people depakine/trimipramine/
risperidone, one person desipramine/chlordiazepoxide,
two people amitriptyline and in the control group one per-
son fluoxetine, one person citalopram, two people clomip-
ramine/lamotrigine, one person imipramine/diazepam,
three people fluoxetine/desipramine, four people depak-
ine/trimipramine/risperidone, two people fluoxetine/de-
sipramine, one patient was fluoxetine/Xanax. The multi-
variate analysis of variance findings show that the method
of repeated magnetic stimulation of the brain in the lateral
dorsal region of the left prefrontal cortex, with a frequen-
cy of 20 Hz, is effective in improving the signs and symp-
toms of depression as well as improving performance and

social adaptation in patients with stroke (P<0.01).

Conclusion

According to the results of this study, repeated magnetic
stimulation of the brain, unlike drugs that have cognitive
side effects, improves cognitive function and adaptation,
and ultimately depression. Also, stimulation with higher
frequency and intensity of stimulation increases the re-
sponse to treatment in patients who has a stroke. There-
fore, it is suggested that the results research results con-

ducted in this field be used in practice in rehabilitation
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centers for stroke patients. In the research dimension, it is
suggested that similar studies be conducted in the form of
comparing the method of repeated magnetic stimulation
of the brain with therapeutic methods and other psycho-
logical problems (anxiety, mobility disabilities, etc.) and
considering the role of gender in the impact of this The
treatment method will be implemented in order to learn

more about this treatment method.
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Compliance with ethical guidelines
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could leave the study at any time. They were assured that
all information would remain confidential and would
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the subjects' details were not recorded. In the end, all of

them received informed consent.
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Introduction: Patients with multiple sclerosis generally have problems with their cognitive func-
tions. In this study, researchers have identified the cognitive problems of patients based on the
information processing model and then designed an appropriate cognitive rehabilitation program
for the patients, and investigated the program's effectiveness on the improvement of patients' cog-
nitive abilities.

Methods: This research was conducted in three stages through an advanced combined method
(quantitative and qualitative). A: The stage of comparing the patients with healthy individuals by
a causal-comparative method. B: designing the cognitive rehabilitation protocol according to the
results of the first stage, the opinion of psychologists, and applying the Lawshe formula for cogni-
tive rehabilitation protocol according to the first stage results. C: the intervention stage using the
quasi-experimental method, in which 103 patients with multiple sclerosis were randomly selected
and compared with 86 normal individuals in terms of cognitive functions. The five subtests of the
MACIFIMS battery were used to evaluate the patient’s cognitive abilities. Then a rehabilitation
protocol was developed, and finally, its effectiveness on 50 patients was evaluated. Both groups
were evaluated in post-test and follow-up stages, and data were analyzed using the ANCOVA
method with SPSS-22 software.

Results: The results showed a significant difference between the mean scores of cognitive tests of
patients and normal people, and the content validity of the cognitive protocol was equal to 0.75.
Up to 1 was obtained. This significance was maintained in the scores of all averages except verbal
long-term memory and visual long-term memory in one-month follow-up.

Conclusion: The results show that the designed protocol is effective and a valuable way to increase

patients' cognitive abilities.

rehabilitation program based on the information processing model on cognitive abilities for the patient with multiple

fitation: Akbaripour S, Asgari K, Shaygannejad V, Rezaei S. Designing and evaluating the effectiveness of cognitivj

sclerosis. Advances in Cognitive Sciences. 2021;23(3):104-118.

Extended Abstract

Introduction

Multiple sclerosis (MS) is a progressive degenerative dis-
order, starting with different plaques in the brain or spinal
cord (1). Recent reports emphasized that both grey matter

and white matter are involved in MS, resulting in consis
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tent disabilities, ranging from sensory-motor to cognitive
symptoms (1). Cognitive dysfunctions in MS are preva-
lent in 43 to 70 percent of the patients, which are usually

detected during the disease (2). Deficits in the speed of
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cognitive processing were reported as the most promi-
nent cognitive dysfunction in MS (25); however, some
other symptoms, including impairments in attention,
executive functions, working memory, and long-term
memory (1, 3,4, 5), are all prevalent. Cognitive dysfunc-
tions are basically diagnosed through a comprehensive
neuropsychological assessment and then are targeted by
cognitive rehabilitation techniques, by which both cog-
nitive abilities and quality of life in the patients can be
improved. It was reported that some patients with MS
may be unemployed, and they may be confronted with
difficulties in accomplishing daily familial jobs (7). Cog-
nitive rehabilitation is purported to be effective in multi-
ple sclerosis and was supported through recent studies.
Prez et al. reported that a computerized cognitive reha-
bilitation program efficiently enhanced working memory,
auditory memory, and executive functions (8). Mantinen
et al. (10) and Stuifbergen (12) suggested that cognitive
rehabilitation programs efficiently boosted the cognitive
abilities of patients with multiple sclerosis in such a way
that they were capable of accomplishing their routine
cognitive functions in daily life (7). Filippi et al. (16) and
Flavia et al. (17) stated that cognitive rehabilitation was
effective on attention, memory, and executive functions
in MS patients. In another line of studies, some authors
tried to use brain imaging techniques in visualizing the
effects of cognitive rehabilitation on MS; for example,
Amato et al. (14) and Martinez Gonzalez et al. (31) have
all shown that cognitive rehabilitation produced visible
changes in MRI images of the brains of patients with
multiple sclerosis.

The information processing model, which was proposed
by Atkinson and Shiffrin (20) is based on encoding sen-
sory stimuli as the sensory memory items and then de-
coding and processing information through short-term
and long-term memory. Sensory memory is thought to

keep the information for only some milliseconds, but
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short term or working memory is more capable of hold-
ing information from seconds to minutes, and long-term
memory is the most competent storage of learning sys-
tem, which is able to keep information for hours, days,
months and years (21).

To the best of our knowledge, this is the first time that a
cognitive program was constructed and tested in those
patients in the country. Hence, the main aims of this study
were firstly to recognize the range of cognitive symptoms
in the patients and secondly to implement and assess the
effects of a cognitive rehabilitation program based on an

information processing model on the patients.

Methods

The design of this research was ‘sequential qualitative
mixed method’ and implemented in three stages: a) com-
paring the patient and normal groups by statistical mea-
sures b) constructing the rehabilitation protocol accord-
ing to the results of the first stage, by a qualitative method
through content analysis and assessment, ¢) implemen-
tation of a clinical trial method in the intervention stage.
The patients were recruited from Kashani hospital in Is-
fahan city in 2019, according to inclusion criteria. The
sample consisted of 117 patients, which were selected ac-
cessibly. The control group was selected from a matched
sample of friends and family members of the patients.

In the study's second phase, a rehabilitation program was
designed and administered to the patient group. The re-
habilitation protocol was adopted from Festa and Lazar
(22), which included 12 weekly cognitive rehabilitation
sessions with an emphasis on visual and verbal mnemon-
ic strategies. The patient’s homework was designed in
such a way that would be concordant with the real-world
demands in the patient’s life.

In the third phase of the study, the sample size for each
of the experimental and control groups and the degree

of freedom for each of them were calculated, and with
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regard to the smallest sample size, the significance lev-
el of %99, the statistical power of 0.80, and effect size
of 0.40, it was concluded that 25 subject for each group
is sufficient. Then 50 patients with scores less than 1.5
standard deviations were selected and randomly assigned
into experimental and control groups, each comprising
25 patients. Finally, the rehabilitation program was ad-
ministered in 12 sessions weekly, each session fourl
hour. After accomplishing the program, both groups were
assessed and then reassessed after one month as the fol-

low-up phase of the study.

Instruments:

1. Minimal Assessment of Cognitive Function in Multi-
ple Sclerosis (MACFIMS), which was designed to assess
cognitive functions in patients with multiple sclerosis in
2001 (25). The test was standardized for the Iranian pop-
ulation in 2012, and its reliability was reported as 0.7 to
0.8 using the test-retest method (26). Five subscales of
MACFIMS were used in this study, included as:

2. Paced auditory serial addition test (PASAT), Symbol
digit modalities test (SDMT), California verbal learning
test second edition (CVLT-1I), Brief visuospatial memory
test-revised (BVMT-R), and Controlled oral word associ-
ation (COWAT).

3. Beck depression inventory- short form (BDI-SF) was
used to assess the depressive signs of patients. The test
was compiled by Beck et al. in 2006, and the Cronbach
alpha of its Persian form was reported as 0.84, with a
sensitivity of 0.88 and specificity of 0.83 in the Iranian
population (26).

Data Analysis

The data analysis of this study was accomplished through
two phases, including a comparison between the exper-
imental and control groups and the assessment of the

effectiveness of cognitive rehabilitation on the patients,
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which were extensively explained through the paper.

Results

The present study found that there were significant dif-
ferences between experimental and control groups in
all of the scores, except for depression. Also there was
a significant difference between two groups in auditory
short term memory (P<0.01), auditory long term mem-
ory (P<0.01), visual short term memory (P<0.05), visual
long term memory (P<0.01), attention (P<0.05), encod-
ing (P<0.01), and semantic memory (P<0.01).

In the follow-up phase, there was a significant difference
in auditory short term memory (P<0.01) and visual short
term memory (P<0.05); however, there was not a signifi-
cant difference in the auditory long term and visual long

term memory.

Discussion

This study was comprised of two stages, including rec-
ognizing the patients' cognitive impairments, and con-
structing a cognitive rehabilitation program for the pa-
tients, and investigating its effectiveness. The findings of
the first phase of the study showed that the patients were
more impaired in attention, short-term memory, long-
term visual and auditory memory, encoding, and seman-
tic memory. These results were concordant with Altun et
al. (1), and Ruano et al. (3) in attentional functions, and
also similar to Audoin et al. (29) in the short-term mem-
ory of the patients with multiple sclerosis. The findings
in long-term memory impairment in MS patients were
also comparable to Altun et al. (1) and Thornton et al.
(27). The range of cognitive dysfunctions following MS
makes it necessary to design and develop new cognitive
rehabilitation techniques to treat or at least relieve the
cognitive symptoms (8).

The essential findings of this study suggested that firstly,

both visual and auditory forms of memory, attention, en-

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


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

coding, and semantic memory in the patients with mul-
tiple sclerosis were enhanced by cognitive rehabilitation.
Secondly, the effect of treatment on visual and auditory
short-term memory was maintained in the follow-up.

This study confirmed that cognitive rehabilitation could
be utilized for the treatment of cognitive impairments or
deficits in patients with multiple sclerosis. Cognitive re-
habilitation is an area that is worthy of being more and

more scrutinized by researchers in the future.
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Introduction: The quantitative study of the multiple-spatial information effect on perceptual deci-
sion-making has remained mostly unknown due to the complexity in controlling this information in
natural stimuli. This study aims to compute the weights of spatial information of local features and
compare their effect quantitatively on face discrimination using a systematically well-controlled
task. The importance of this study is to address complex natural stimuli in the context of perceptual
decision-making.

Methods: We designed a systematically well-controlled multiple-spatial information task (eyes,
nose, mouth) in which faces have morphed. The stimuli either had three or one informative spatial
information fluctuating in time that combined with a mask. The stimuli were randomly presented
in different levels of morph. Participants were instructed to report if the stimuli were more similar
to the first prototype or the second one during a free-response task.

Results: The positive amplitudes of the psychophysical kernels for each feature indicated that the

University, Tehran, Iran decisions are made based on the integration of spatial information for both three and one informative

Email: Rebrahimpour@sru.ac.ir feature trial. The averages of psychophysical kernels amplitude in 3-featural trials were significantly
different from zero for all features, which showed that the presence of eye information intensified
the extraction of information from nose and mouth. Only linear coefficients have a significant effect
rather than multiplicative terms relating to the interaction of features. The present study showed
that considering each feature's effective weight could extend the perfect accumulator assumption to
explain the experimental accuracy for three-informative feature trials.

Conclusion: Findings suggest that a modified perfect accumulator can quantitatively explain the

mechanism of perceptual decision-making in the presence of natural stimuli. This study provides

an extension of perceptual decision-making in the presence of simple stimuli with uniform spatial

doi.org/10.30514/icss.23.3.119 information.

Citation: Hajimohammadi H, Zabbah S, Hatami J, Ebrahimpour R. Perceptual decision-making in the presence of natural
stimulus: A behavioral study. Advances in Cognitive Sciences. 2021;23(3):119-134.

Extended Abstract

Introduction

Perceptual decision-making studies have widely focused ry decision. However, the real-world stimuli are mostly
on simple stimuli with uniform distribution of spatial complex containing a non-uniform distribution of spatial
information, say Random Dot Motion to address the information. Hence perceptual decision-making process

accumulation of sensory evidence resulting in a bina in the presence of natural stimuli has remained unknown,
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likely because of the complexity in controlling the mul-
tiple pieces of information over time to study their effect
on decisions. Recently, a novel framework has been in-
troduced to broaden perceptual decision-making studies
into multi-spatial stimuli by a face discrimination task
with controlled fluctuating local features (eyes, nose,
and mouth) as multiple spatial information. Another im-
portance of this task is to bridge the perceptual decision
studies and object recognition, which will be expected
to improve the understanding in either area. Using the
main essence of this framework, we design our own ex-
periment by applying more control on the spatial infor-
mation resulting in a decision. In fact, this experiment
design consists of both the single spatial information and
multiple ones. This study aims to investigate the effect of
each piece of spatial information on the decision individ-
ually, as well as to study the effect of combining this in-
formation on the decision. Consequently, this experiment
design enables us to quantitatively predict the behavior of
multiple informative trials from single ones. In particular,
this research tends to study the combination and interac-
tion of single information and their weights to address
behavior in the presence of multiple spatial information
in making a binary decision. This research hypothesizes
that the perfect accumulator assumption might explain

the integration of spatial information.

Methods

Having developed a customized algorithm, neutral human
faces have been geometrically morphed such that -100%
and +100% represent the first prototype, the second one,
respectively. 0% morph depicts the middle face, which is
half of the morph stream between the prototypes. The tri-
als were designed to stimuli either have three informative
features (eyes, mouth, nose simultaneously) or only one
informative feature (eyes, mouth, and nose individually)

fluctuating in time. These stimuli enabled us to control
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the featural information independently to study the im-
pact of multiple spatial and temporal information in mak-
ing the decision. The 3-informative and 1-informative
trials were randomly interleaved in a block. Seven hu-
man subjects (24-39 years old, four women) participated
in this study with normal or corrected-to-normal vision.
All procedures were approved by the Ethics Committee
of the Iran University of Medical Sciences. Stimuli were
created and controlled in MATLAB and presented using
routines from the psychophysics Toolbox extension. The
subjects got familiar with the prototypes before taking
part in the main experiment and also the structure of
the task and its environment. After passing the training
phases by reaching the required accuracy and speed, the
participants were invited to the main phase of the experi-
ment. They were instructed to maintain their gaze on the
red fixation point in the center of the screen and report
if the stimuli displayed on the side of the fixation point
were more similar to the first prototype or the second one.
Each participant completed a total of 1568 trials on aver-

age in eight blocks of 196 trials.

Results

Logistic regression analysis revealed that the subjects
were not biased toward any of the choices. The reaction
time decreased, and the probability of correct answers
increased with the stimulus strength (morph %), show-
ing that the subject confirmed their decision as expect-
ed based on the strength of perceived evidence. Another
measure of the accumulation of evidence that this design
of the experiment allowed us to compute was the psy-
chophysical kernels for 0% morph trials. The positive
amplitudes of the psychophysical kernels indicated that
the decisions are made based on the integration of spa-
tial information yet with unequal weight. Eyes weighed
more for both 3-featural, which is inconsistent with the

previous findings for neutral faces and 1-featural trials.
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The averages of psychophysical kernels amplitudes for
only-nose and only-mouth trials were positive but not
statistically significant, while these averages in 3-featural
trials were calculated statistically significant. This find-
ing showed that the presence of eye information in 3-fea-
tural trials intensified the extraction of information from
nose and mouth in consistency with the reliability of the
information in multiple sources of information studies.
To quantify the contribution of each feature in the deci-
sion, we used logistic regression. The results showed that
only linear coefficients relating to eye, nose, and mouth
information have a statistically significant effect on the
decision rather than multiplicative terms representing
the interaction of features. The psychometric function
and psychophysical kernels led us to use the integration
model to predict the probability of corrects achieved in
3-featural trials from the evidence calculated from the
1-featural trials. To this end, the evidence contained in
each one-informative feature tria was calculated and lin-
early summed up with each other based on the regression
model finding. Therefore, using the perfect linear accu-
mulation assumption, we computed the expected accura-
cy from the result of 1-informative feature trials to pre-
dict the accuracy in three-informative feature trials. The
present study showed that only considering the effective
weight for each feature could extend the perfect accumu-
lator assumption to explain the experimental accuracy for

three-informative feature trials.

Conclusion

The present study's findings suggest that the presence of
multiple featural information simultaneously improved
the extracting of information from less reliable features.
This was shown by statistically significant weights of the
nose and mouth in psychophysical kemels of 3-infor-
mative feature trials compared to 1-featural trials. Fur-

thermore, the mechanism of perceptual decision-making
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in the presence of natural stimuli can be quantitatively
explained by an extension of the perfect accumula-
tor assumption by considering the informative featural
weights. Considering the effective weight of each fea-
ture, the perfect accumulator assumption explains such
a decision-making process in the presence of complex
natural stimuli. This also might address the holistic effect
quantitatively. Finally, taking advantage of perceptual
decision-making findings can enhance our understanding
of natural stimuli processing by paving the way for using
neural imaging for further investigation of brain activities

during such complex processes.
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Introduction: William James (1890) defines the relationship between thinking and habit as follows:
thinking is an interruption between habits, and humans are constantly shifting cognitively between
thinking and habit. The present study aimed to investigate the cognitive shifting process between
habit (habitual decision making) and thinking (consensus decision making) in stock market decision
making. Also, the effect of description-experience learning, statistical literacy, and risk tolerance on
the cognitive shifting process and decision-making outcome were taken into the study.

Methods: Fifty-four participants were randomly allotted to experience learning group (n=30) and
description learning group (n=24) and then regularly invested in a simulated stock market for sixty
consecutive days. In addition, the level of statistical literacy was measured using a researcher-made
questionnaire, and the FinaMetrica was used as a risk tolerance measure. In order to data analysis,
multiple change-point detection methods and multivariate analysis of covariance were used in R
and SPSS-26 software.

Results: The results, therefore, supported the hypothesis cognitive shift process between habit-
ual decision making and conscious decision making. Also, the effects of description-experience
learning and risk tolerance on time to stabilization and time of flexibilization cognitive of shifting
process and decision-making outcome were supported, while statistical literacy is ineffective in
this regard.

Conclusion: Description learning and high-level risk tolerance can increase flexibility and improve
investment decision-making in the stock market. Stock exchange organizations can prescribe de-

scriptive information analysis and increase risk tolerance as part of users' decision-making strategies.

Citation: Naghikhani M, Hatami J, Jahanitabesh A, Kiani K. Effect of description-experience learning on cognitive shifting
process and decision-making outcome in stock market. Advances in Cognitive Sciences. 2021;23(3):135-148.

Extended Abstract

Introduction

William James (1890) defines the relationship between
thinking and habit as follows: thinking is an interrup-
tion between habits, and humans are constantly shifting

cognitively between thinking and habit (7). The cognitive
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shifting process between thinking and habit has received
various supports from numerous studies. Sutton & Lou-
is supposed a cognitive switching gear to shift cognition

between conscious and automatic modes (13). Time to
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stabilization and time to flexibilization are two character-
istics of this shifting. Time to stabilization and flexibili-
zation is defined as the time to sense the right conditions
for shifting the conscious mode to automatic mode and
automatic mode to conscious mode, respectively.

In the stock market, the environmental conditions are
constantly shifting between low volatile (stationary con-
ditions) and high volatile (nonstationary conditions), and
it is supposed that this shifting is in progress. In this con-
stantly changing environment, decision-makers’ cogni-
tive abilities can be developed so that they become more
flexible to high volatility and more stable to the low vola-
tility in the stock market. These cognitive abilities of this
process can be developed through learning approaches
such as experience and description learning. In experi-
ence learning, experience is a vector of learning infor-
mation that results from interaction with the environment
and human characteristics. In contrast, in description
learning, learning displays a problem’s status as a num-
ber, sentence, or image.

Accordingly, the present study aimed to investigate
the cognitive shifting process in stock market decision
making and determine the effect of description-experi-
ence learning on the two characteristics of the cognitive
shifting process (time to stabilization and time to flexibi-
lization) and decision-making outcome. In addition, the
effect of statistical literacy and risk tolerance on the two
characteristics and decision-making outcome were ana-

lyzed as a second goal in this regard.

Methods

In a time-series study, 54 participants randomly allotted to
experience learning group (n=30, M=32.3, SD=7.2) and
description learning group (n=24, M=30.3, SD=11.2). Par-
ticipants were instructed to buy and sell shares of 5 virtual
companies for 60 days, based on their bank account bal-

ance, the value, and the number of shares offered to each
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company. Almost all participants completed every invest-
ment simulation in less than 30 minutes, excluding the
possibility of seeking background information. Decisions
could be based only on share price trends. The experi-
ment was performed consecutively in two 30-day periods.
Within the first thirty days, a calm and low volatility stock
market was designed for investment. During the second
30-day period, the market was simulated in unstable and
high volatility. The random walking method was used to
simulate the stock price. This configuration allowed par-
ticipants to find and follow optimal investment strategies
for maximizing their investment returns (36).

The stock market simulated system was designed in an
Excel environment for two learning groups and was pro-
vided to participants via email on a daily basis. The system
was designed in two ways to fit the two learning groups.
In the first group, a simulated stock market environment
was designed for the experience learning group, which
included five companies, information on the number of
shares presented, and the price per share was provided
to participants. In the second group, for the descriptive
learning group, in addition to the information provided
in the experimental learning group, a representation of
the information in the form of risk for each company was
provided to the participants on a daily basis.

Participants’ statistical literacy was assessed using a re-
searcher-made questionnaire, and the FinaMetric ques-
tionnaire was used to measure participants’ risk tolerance.
In addition, multiple change-point detection methods and
stationery tests were used to study the cognitive shifting
process, and multivariate analysis of covariance was used

to analyze the data in SPSS-26 and R software.

Results
In the present study, time to stabilization and flexibilization
were considered as dependent variables based on chang-

ing the distribution behavior or changing the data trend
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over the 60 days of trading. Time to stabilization refers
to the day when the participant's daily decision-making
time distribution or trend, changes to stabilization in the
coming days, and time to flexibilization refers to the day
on which data behavior becomes unstable. Also, the de-
pendent variable of decision-making output was measured
using the net worth. The net worth is equal to the sum
bank account balance and the totals invested in shares.

A time series of each participant's decision-making time
was extracted over the 60 days of trading to identify the
presence of the cognitive shifting process in stock mar-
ket decision-makers. Time to stabilization and flexibi-
lization were obtained for 54 participants by static test
and multiple change-point detection methods. The results
showed that there were two change points (time to sta-
bilization and time to flexibilization) in the time series
of decision-making time for each participant. Therefore,
the hypothesis cognitive shift process between habitual
decision making (habit) and conscious decision making
(thinking) was supported.

In addition, according to the results of the independent
t-test and the U-Mann-Whitney test, the experience-de-
scription learning had a significant effect on time to sta-
bilization, time to flexibilization, and net worth. The time
to stabilization in the experience learning group was sig-
nificantly shorter than the description learning group but,
the time to flexibilization in the description learning group
was less compared to the experience learning group. Also,
the mean net worth of participants from description learn-
ing was significantly higher than experience learning. In
addition, the data showed that the level of risk tolerance
had a significant positive effect on the time to flexibiliza-
tion and net worth, while statistical literacy did not affect
the time to stabilization, the time of flexibilization, and net
worth. The results showed that investment decision-mak-
ing could improve by using description learning and

high-level risk tolerance. This way, decision-makers also
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become more flexible in high volatility the stock market.

Conclusion

These findings provided cognitive scientific support for
improving stock decision-making. It is to strike a balance
between the two seemingly contradictory behavioral di-
mensions of stability and flexibility. In other words, under
risk and uncertainty conditions, effective decision-mak-
ing requires a continuous cognitive oscillation between
the two modes of habitual decision-making (habit) and
conscious decision-making (thinking). Because most im-
provements are associated with learning, this is of partic-
ular importance to the field of investment decision-mak-
ing. There are several ways to improve the characteristics
of the cognitive shifting process. One of these methods is
description learning. In this type of learning, the problem
is represented in different ways. However, the represen-
tation of information without considering its analytical
power in decision-makers is not effective. In addition,
stock market investors could focus on increasing ana-
lytical skills of description information, risk perception,
and risk tolerance. Also, brokers and stock exchange or-
ganizations could publish description information with
the least mental effort and cognitive bias for their users.
Stock exchange organizations can also prescribe descrip-
tion information analysis and increase the level of risk
tolerance as part of users' decision-making strategy. If
replicated by future studies, these results will open a new
avenue for research and have practical implications for

limitation cognitive bias in educational settings.
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Extended Abstract

Introduction

Cognitive semantics is not a single unified framework. collectively characterize a cognitive semantics approach.
Typically, those researchers who identify themselves as Studying metaphor is one of the essential parts of cogni-
cognitive semanticists have a diverse set of foci and in- tive semantics. According to conceptual metaphor theory,
terests. However, there are a number of principles that metaphor is not simply a matter of language but reflects
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deep correspondences in how our conceptual system is
organized (1, 13). Conceptual metaphor theory believes
that metaphorical creativity in poetry is based on common
thought and language (3, 5). In this framework, George
Lakoff and Mark Turner (1989) have pointed out that
poets regularly employ several devices to create novel
unconventional language and “images” from the conven-
tional materials of everyday language and thought. These
devices include extending, elaborating, questioning, and
composing. In extending, a conventional conceptual met-
aphor associated with certain conventionalized linguistic
expressions is expressed by new linguistic means based
on introducing a new conceptual element in the source
domain. Elaborating is different from extending; it elab-
orates on an existing element of the source unusually. In-
stead of adding a new element to the source domain, it
captures an already existing one in a new, unconventional
way. In the poetic device of questioning, poets can call
into question the very appropriateness of our common
everyday metaphors. In Composing, there may be more
than one conventional metaphor for a target domain, and
the poet will use two or many metaphors in the same pas-
sage or even in the same sentence (5, 6). Even though this
framework can be helpful, we think there is an unclear
analysis to demonstrate all aspects of the mental process
in the poet’s mind.

On the other hand, conceptual blending theory, which
drives from conceptual metaphor theory and mental spac-
es theory, has been developed to account for phenome-
na that other frameworks cannot adequately account for.
Blending is distinguished by an architecture that includes
a generic space, two or more input spaces, and blended
space, and it differs from the other theories in explicitly
accounts for emergent structure (13). The present study
have used conceptual blending theory to analyze possi-
ble network models in a collection of contemporary Per-

sian poetry that would help us illustrate hidden aspects of
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elaborating devices, which is used to interpret metaphor-

ical creativity.

Methods

The present study used the descriptive-analytic method
to investigate contemporary Persian poetry. The research
community contained six poetic notebooks of Simin Be-
hbahani, Fereydon Moshiri, and Forough Farokhzad’s po-
ems (2 poetic notebooks from each poet). These notebooks
were «Talking about myself» and «Being with myself» of
Simin Behbahani’s literary works, «Sin of Sea» and «Cloud
and Alley» of Fereydon Moshiri’s literary works, and also
«Captive» and «Rebirth» of Forough Farokhzad’s literary
works. We divided each poetic notebook into the initial,
middle, and final sections and selected three poems from
each part according to a simple random sampling method.
Altogether 54 poems (18 poems from each poet) were col-
lected as the research community. This study investigated
these samples to extract and describe poetic expressions
formed on the basis of metaphorical elaborating devices.
To distinguish novel expressions from conventional ones,
we compared under investigation expressions with some
conceptual metaphors and their related expressions in ev-
eryday Persian language. At the same time, conceptual met-
aphor theorists have sought generalization across abroad
range of metaphorical expressions, conceptual blending
theorists developing general principles based on specific
examples. This is because blending theory places empha-
sis upon a process of meaning construction rather than a
system of knowledge. Because of this methodological rea-
son, we randomly selected a limited number of samples to
reanalyze and estimate properties of conceptual blending
analysis and extract network models to discuss the meta-
phorical elaborating and its hidden features that conceptu-
al metaphor theory cannot adequately explain about them.
After these steps, we have generalized the applicability of

extracted network models to analyze the other data.
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Results

Two micro-models are extracted according to conceptual
blending theory to represent apparent aspects of metaphor-
ical elaborating, which is used in the collection of con-
temporary Persian poetry. In the first micro-model, mental
space or a blended space resulting from a network in a
background reflects some concepts into both input spac-
es of the other network in the foreground simultaneously,
based on stimulation of similar aspects. This micro-model
is based on a condition that we call superposition of men-
tal spaces and blending networks as a kind of grounding.
In the second micro-model, there are two networks, and
some aspects of the first input of the second network have
been conceptualized in the first network previously, and
the access principle provides a connection between them.
By mapping and integrating second network inputs, these
aspects connect to more extra information. For both mod-
els, we will have a blended space with an emergent struc-
ture. Also, we find some data which are formed on the
basis of the integration of these micro-models and create
a macro-model. In this enormous model, there is a sim-
ple or blended space in the background that incorporates
some homogenous information to both inputs of a net-
work in foreground. On the other hand, the first input of
foregrounded network is connected to the other network
because some aspects of this input have been conceptual-
ized in the process of blending in the other network, which

has grown next to it.

Conclusion

Conceptual blending theory is based on the description
of mental spaces integration and process of reflection or
connection between networks in which the fundamental
structure of generic space is often organized according
to a conventional conceptual metaphor. However, they
can represent some dynamic features on the basis of po-

ets’ personal experiences and points of view, coherence
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of concepts in their mind and immediate linguistic con-
text provides sharp illustration about the motivation and
manner of metaphorical elaborating and its complexity in
the samples of contemporary Persian poetry. The present
research extract two micro-models and a macro-mod-
el that help us illustrate metaphorical conceptualization
in poetry, and they would assume as a part of more ex-
traordinary network models that lead to the emergence of
creativity. These models can also compensate for some
weaknesses of conceptual metaphor theory, such as uni-
directionality, lack or minimum contextual efficiency,

and implied meaning.
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