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Abstract
Recieved: 11 Jan. 2025

Revised: 21 Feb. 2025 Introduction: This study examines the effects of Self-Attachment Therapy (SAT) on the dynamics

Accepted: 2 Mar. 2025 of the brain’s reward network, particularly in the ventral striatum and Prefrontal Cortex (PFC), in

- " individuals with Major Depressive Disorder (MDD). MDD is associated with impaired emotional
eywords

Major depressive disorder and cognitive processing, leading to a bias toward negative emotions and difficulty in recognizing

Self-Attachment Therapy positive emotions. Attachment issues, especially insecure attachment, are linked to a higher risk of

Brain reward network

; . depression. SAT focuses on strengthening secure attachment and emotional regulation, aiming to
Dynamic causal modeling

Functional magnetic resonance improve emotional responses in depressed individuals.
imaging Methods: In this study, 20 patients with MDD underwent SAT. Functional Magnetic Resonance
. Imaging (fMRI) data were collected at three stages: Before treatment, immediately after treatment,
Corresponding author
Alireza Moradi, Professor
Clinical Psychology, Kharazmi fear). Using Dynamic Causal Modeling (DCM) and Bayesian analysis, changes in the effective
University, Institute for Cognitive
Science Studies, Tehran, Iran

of and three months post-treatment during an emotional face-processing task (happiness, sadness, and

connectivity of the brain’s reward network and the impact of treatment were analyzed.
Results: Findings indicated that, before treatment, emotional processing was primarily driven by
Email: Moradi@khu.ac.ir the Nucleus Accumbens (NAc). Post-treatment, connectivity between the NAc¢ and the PFC in-

creased, reflecting improved emotional regulation and resilience. These changes suggest a reorga-

o ization of 1 circuits following SAT.
‘@_'3;“;1'@. nization of neural circuits following S
Iﬁi‘ ""'f.,_g:-".: Conclusion: The results provide new evidence for the role of the brain’s reward network in treat-
@j y ..: ing depression and improving emotional processing. This study highlights the potential to develop
d - doiorg/10.30514/icss.27.3.1 targeted, personalized therapeutic approaches for individuals with MDD.

Citation: Aminzadeh H, Moradi A, Farsinejad Marj M, Hassani-Abharian P, Edalat A. Evaluating the effects of self-at-
tachment therapy on anterior-striatum in response to facial emotions. Advances in Cognitive Sciences. 2025;27(3):1-15.

Extended Abstract

Introduction

Major Depressive Disorder (MDD) is commonly asso- viduals with depression often exhibit biases in perceiving
ciated with disturbances in cognitive and emotional pro- negative emotions and avoiding positive ones. A substan-
cessing, particularly in the recognition and interpretation tial body of research suggests that insecure attachment
of facial emotions. Previous studies have shown that indi- styles, such as anxious or avoidant attachment, are linked
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to a higher risk of depression. Early attachment experi-
ences influence emotional face processing and responses
to others’ emotional cues. In this context, Self-Attach-
ment Therapy (SAT), a computational psychotherapeu-
tic approach developed in 2015, aims to treat MDD by
addressing insecure attachment patterns formed during
childhood. This therapy offers a self-directed protocol to
help individuals with depression regulate attachment-re-
lated issues. Initial clinical evaluations have shown that
SAT is promising for treating MDD, but the underlying
neural mechanisms remain poorly understood. To explore
this, the present study applies Dynamic Causal Modeling
(DCM) to fMRI data to model the neural changes asso-
ciated with SAT and its impact on emotional face pro-
cessing. This study aims to explore the effects of SAT
on the dynamics of the frontostriatal circuit, focusing on
changes in brain regions involved in emotional face pro-
cessing. Specifically, it investigates how SAT modulates
the reward network, including the ventral striatum and
PFC, crucial areas for processing emotions related to at-

tachment and reward.

Methods

This study investigated neural population changes during
a SAT intervention for depression using neuroimag-
ing techniques. Twenty patients diagnosed with MDD
(MDD) were recruited using a convenience sampling
method. Participants were aged between 20 and 60 years,
with a minimum educational level of a high school di-
ploma. Diagnosis was confirmed by a qualified psychi-
atrist using the Structured Clinical Interview for DSM-5
(SCID-5). Patients scored above 21 on the Beck Depres-
sion Inventory and were not receiving any concurrent
therapy except for previously prescribed medication,
which remained unchanged during the study. Written in-
formed consent was obtained from all participants, fol-

lowing a detailed explanation of their rights, potential

benefits, and responsibilities.

Functional Magnetic Resonance Imaging (fMRI) data
were collected at the National Brain Mapping Lab us-
ing a Siemens MAGNETOM Prisma 3-T scanner. Par-
ticipants underwent three scanning sessions: (1) baseline
(pre-intervention), (2) post-treatment (week 12), and (3)
follow-up (three months post-treatment). During each
session, participants completed an emotional face-pro-
cessing task that presented neutral, happy, sad, and
fearful facial expressions for three seconds each, with
a 500-millisecond interstimulus interval. Behavioral re-
sponses were recorded via button presses indicating the
gender of the faces.

The intervention was the SAT protocol, designed to pro-
mote neural flexibility and rewire suboptimal brain cir-
cuits. The therapy’s core principles were based on neu-
roplasticity and long-term potentiation, enabling patients
to sustain therapeutic outcomes independently after com-
pleting the intervention. This treatment consists of 12
therapeutic sessions, each lasting 50 minutes, focusing
on explaining the SAT protocols and discussing partic-
ipants’ experiences. The therapy includes daily struc-
tured exercises that involve visualizing and nurturing
one’s inner child, using positive reinforcement to build
healthy emotional associations. Additionally, it involves
practicing self-compassion and self-soothing techniques
to counteract negative self-beliefs, as well as employing
cognitive and behavioral strategies to restructure thought
patterns.

fMRI data preprocessing was conducted using SPM12.
Images were realigned, spatially normalized to MNI
space, and smoothed using an 8-mm Gaussian filter. DCM
was applied to analyze effective connectivity within the
reward network, focusing on regions of interest such as
the Ventral Tegmental Area, Nucleus Accumbens (NAc),
Caudate, and PFC. Model comparisons using Bayesian

model selection identified the most plausible structural

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


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

& yg0 Slwlus! 4wl jo bl oldd Hlue w095 4  Kiwadd loyo i Sl

Ol)Sop g 0015 el y>lo

and modulatory models based on emotional input.

Group-level differences were analyzed using Parametric
Empirical Bayes (PEB), a hierarchical Bayesian frame-
work to infer connectivity changes across treatment
stages. This method provided robust estimates of neu-
ral dynamics associated with emotional modulation and

therapeutic outcomes.

Results

Results show that before the intervention, the most likely
model family for happy facial stimuli was Family 1, with
Model 10 being the most probable. This model represent-
ed a single-connection modulation from the NAc to the
PFC. For sad facial stimuli, the most probable family was
Family 5, with Model 20 being the most likely. This mod-
el depicted modulation specific to the NAc region.
Immediately after the intervention, the most probable
model family for both happy and sad facial stimuli was
Family 2, with Model 13 being the most likely. This net-
work demonstrated reciprocal modulation between the
NAc and PFC. However, at the 3-month follow-up, the
modulatory patterns reverted to their pre-treatment states,
reflecting a return to the baseline neural connectivity ob-
served before the therapy.

The PEB approach was utilized to estimate group-lev-
el changes in modulated connections across the reward
network. This hierarchical Bayesian method integrates
information across levels of a model to infer parameter
changes at each level, particularly useful for analyzing
complex models or datasets with limited samples.

The PEB analysis revealed significant changes in modu-
lated connections in response to SAT. Results illustrate the
matrix of connectivity changes, highlighting the differenc-
es in modulated connections before and after therapy.

The results suggest that SAT effectively enhanced recip-
rocal connectivity between the NAc and PFC, particular-

ly for processing emotional stimuli. This modulation ap-

pears to play a critical role in mediating the intervention’s
therapeutic effects. However, the observed reversion to
pre-treatment connectivity patterns at follow-up suggests
the potential need for ongoing reinforcement to sustain
these neural changes over time.

Preliminary findings indicate significant changes in the
brain’s reward network following SAT, particularly in the
ventral striatum and PFC. These regions, which are es-
sential for processing rewards and emotional responses,
showed increased connectivity in individuals who com-
pleted the SAT protocol. Additionally, the right hemi-
sphere of the brain, particularly the right PFC, exhibited
modulation in emotional processing regions, aligning
with the therapeutic goals of improving attachment-relat-
ed emotional regulation. The study also found that these
changes persisted even three months after the completion
of the therapy, suggesting lasting effects on emotional

processing and attachment regulation.

Conclusion

This study investigated changes in the emotional modula-
tion of effective connectivity within the reward network
during facial emotion processing at three stages: pre-treat-
ment, immediately post-treatment, and three months
post-treatment in individuals with MDD. The findings re-
vealed distinct patterns of neural connectivity modulation
associated with SAT, emphasizing its role in reorganizing
neural circuits involved in emotional regulation.

Before treatment, the NAc played a dominant role in mod-
ulating emotional processing, particularly for happy and
motivational stimuli, through a bottom-up mechanism.
This unidirectional influence may contribute to emotional
dysregulation and impaired decision-making, commonly
observed in depression. Successful therapy, however,
enhanced reciprocal connectivity between the NAc and
PFC, fostering a more balanced and flexible emotional

processing network. The PFC exerted top-down inhibito-

@ This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License
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ry control over the NAc, modulating impulsive behaviors
and reward-driven responses. At the same time, the NAc
provided feedback to the PFC, refining cognitive process-
es involved in emotional regulation.

SAT appeared to restore the brain’s capacity to experi-
ence positive emotions, as evidenced by increased ac-
tivity for happy faces and reduced activity for sad faces.
These changes suggest improved emotional balance and
resilience, aligning with prior research on the impact
of SAT on emotional regulation and reward networks.
However, the observed reversion of connectivity pat-
terns three months post-treatment underscores the im-
portance of ongoing interventions to sustain these ther-
apeutic effects.

Despite its promising findings, the study faced chal-
lenges due to a small sample size, largely attributable
to COVID-19-related disruptions. Further research with
larger, more diverse cohorts is essential to deepen our
understanding of the complex neural changes underlying

depression treatment.
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Introduction: The present study aimed to determine the Comparative Efficacy of Transcranial
Direct Current Stimulation and Forbrain on Auditory Attention in Children with Attention-Deficit/
Hyperactivity Disorder (ADHD).

Methods: The research method used a quasi-experimental design with a pre-test, post-test, and a
control group. The statistical population included all children diagnosed with ADHD who were
referred to the Tehran Tavanesh Treatment Center in 2022. From this population, 60 children were
purposefully selected and administered the IVA-2 test. Based on the test results, participants were
randomly assigned to three equal groups: transcranial direct current stimulation (tDCS), Forbrain,
and control. The two experimental groups received ten 20-minute intervention sessions, while the
control group received none.

Results: The results revealed that both treatment methods were significantly effective in improv-
ing auditory attention. At the same time, no significant difference was observed between the effec-
tiveness of the two methods. The findings indicate that both tDCS and Forebrain can be used as
non-invasive and safe interventions to improve auditory attention in children with ADHD.
Conclusion: Both tDCS and Forbrain interventions significantly improved auditory attention in
children with ADHD. The absence of significant differences between them suggests that they have
equivalent therapeutic potential. Given their non-invasive nature and ease of administration, these
interventions offered a valuable support for cognitive rehabilitation in ADHD management.

Additional studies should be conducted to compare this method with other methods.

ditory attention in children with attention-deficit/hyperactivity disorder. Advances in Cognitive Sciences. 2025;27(3):16-

27.

[Citation: Ghadamgahi Sani SN, Suri A. Comparative efficacy of transcranial direct current stimulation and Forbrain on auj

Extended Abstract

Introduction

Attention Deficit Hyperactivity Disorder (ADHD) is a
neurodevelopmental disorder that affects cognitive skills,
such as working memory and attention, as well as emo-

tional self-control. In the United States, the prevalence

of ADHD is around 7%, while internationally it ranges
from 2% to 29%. A study conducted in Tehran found that
ADHD affects 3% to 6% of 7-12-year-old students. Boys
are three times more likely to have ADHD than girls.
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Additionally, 30% to 85% of adults who had ADHD as
children continue to experience symptoms in adulthood.
Genetic factors account for over 80% of the causes of
ADHD, with other factors including biology, environ-
ment, psycho-social factors, psychology, neurochemistry,
and nutrition. Neurologically, dysfunction in the frontal
lobe-basal nuclei and dopamine pathways can lead to dif-
ficulties in attention control and behavior inhibition.
Transcranial Direct Current Stimulation (tDCS) is a safe,
noninvasive, and painless technique that modulates cor-
tical excitability by applying a weak electrical current
through electrodes placed on the scalp; anodic stimula-
tion increases and cathodic stimulation decreases neuro-
nal activity. Studies have shown that tDCS can improve
attention, motivation, and behavioral inhibition in chil-
dren with ADHD by stimulating the frontal areas.

In addition to tDCS, the Forbrain device has also been
introduced as a novel intervention for cognitive-auditory
stimulation.

The Forbrain device is designed to assist individuals
with ADHD by using a microphone and bone-conduc-
tion technology to enhance speech sounds. It filters and
manipulates the intensity of high frequencies. The device
has two types of settings that adjust based on the user’s
voice energy at a frequency of 1 kHz. Given the impor-
tance of auditory attention in children with ADHD and
the need for new methods to manage and treat the disor-
der, this research aims to explore the comparative effica-
cy of tDCS and Forbrain on auditory attention in children
with ADHD.

The goal is to prevent academic failure during the early
years of learning and provide complementary treatments

for this condition.

Methods
This research has a specific purpose and uses a semi-ex-

perimental method with a pre-test, post-test design, and

a control group. This study focuses on the Forebrain
stimulation treatment and includes three groups. The first
group received ten sessions of tDCS stimulation, and the
second group received ten sessions of forebrain stimula-
tion, each lasting 20 minutes and delivered three times a
week. The third group serves as a control. The research
population consists of children aged 6 to 11 with hyper-
activity who were referred to Tehran Tavanesh Treatment
Center in 2022. To ensure a sufficient sample size, a min-
imum of 15 people per group is required. Therefore, 20
people were selected for each group, accounting for po-
tential dropouts or non-participation. These people were
diagnosed with hyperactivity by a psychiatrist and met
the inclusion criteria.

To collect information on the literature and research
background, the library method has been used by review-
ing books, articles, and related sources. The researcher, in
collaboration with the Tavanesh Treatment Center, Teh-
ran, Iran, gathered information about the sample. They
explained the specialized and ethical aspects of the study.
After obtaining consent from the child’s parents, they
filled out the child’s information form and completed
the 48-question Connors questionnaire. The IVA-2 test
was also utilized to collect additional data. In this way,
three groups perform tests before and after treatment, and
the control group performs tests in two stages without
treatment. Psychiatrists did the initial referral of children
to the Tavanesh Treatment Center. During the initial pre-
test session, a clinical interview took place with both the
child and their parents present. This interview confirmed
the diagnosis and medication status and provided basic
explanations. It also verified the absence of epilepsy, tu-
mors, metal implants, pacemakers, and other mental dis-
orders. The session proceeded after the family and child
expressed their readiness. The children were required to
perform the IVA-2 test in a separate environment, then,

with the help of the family, to implement the therapeutic

a\
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interventions to determine a specific schedule for the day
and time of the sessions the children would attend. After
completing ten intervention sessions across two experi-
mental groups, the first post-test session was conducted
exactly as the pre-test session.

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

was set at 0.05.

Results

In this study, 60 children with ADHD were recruited
based on age, education, gender, and type of hyperac-
tivity. 20% of 6-year-olds, 15% of 7-year-olds, 20% of
8-year-olds, 15% of 9-year-olds, 20% of 10-year-olds,
and 10% of 11-year-olds, for a total of 55% of male par-
ticipants. And 49% of them were girls. Furthermore, 50%
of children with attention deficit and 50% of them were
diagnosed with hyperactivity and attention deficit.

The average pre-test and post-test auditory attention for
the tDCS group is 68.45 and 96.40; for the Forbrain group,
65.90 and 99.40; for the control group, 63.20 and 68.65.
Auditory attention scores increased in two intervention
and control groups after the study. However, this increase
was much higher in the Forbrain and tDCS intervention
groups, indicating the effectiveness of the Forbrain and
tDCS interventions on samples’ the auditory attention.
The univariate covariance analysis revealed that the av-
erage post-test listening attention scores for the forebrain
group (99.40) and the tDCS group (96.40) were signifi-
cantly higher than those of the control group (68.65). This
shows that forbrain and tDCS interventions are effective
on the auditory attention variable in the samples.

The results of the present study showed that, after con-

trolling for pre-test scores, the effect of the groups on

post-test listening attentiveness scores was also signif-
icant. Regarding the effectiveness of the Forbrain and
tDCS methods, after controlling for pre-test scores, the
effect of the groups on the post-test scores of listening
attention scores is also significant, indicating that these-
methods have been effective.

Therefore, these methods appear to affect auditory at-
tention in children with ADHD and can be considered a
suitable option given the patient’s clinical conditions and
available facilities. In addition, the time and cost required
for this method should be considered to help therapists

and patients choose the best method.

Conclusion

The findings of this study have important implications
for the treatment of ADHD in children. The Forebrain
and tDCS methods offer a novel approach that targets
the neurobiological mechanisms responsible for auditory
attention deficits in ADHD. By strengthening the neu-
ral circuits involved in auditory processing, these tech-
niques have the potential to improve attentional abilities
and reduce the negative impact of ADHD symptoms
on a child’s daily functioning. The Forebrain method is
a unique auditory feedback system that uses bone con-
duction to enhance the user’s perception of sound. It is
specifically designed to improve speech, language, and
communication skills. It has been used to help individu-
als with various learning disabilities.

The tDCS method, it works by modulating cortical ex-
citability.

Despite differences in mechanism of action, the similari-
ty in the outcome (increased auditory attention) suggests
that both methods are effective for cognitive intervention
in children with ADHD.

The results of this study show that even after controlling
for pre-test scores, the group that used transcranial elec-

trical stimulation and the control group showed a signif-
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icant difference in mean auditory attention scores at the
post-test. This indicates that the Forbrain method and
TDCS are effective in improving auditory attention. By
targeting auditory attention deficits and improving audi-
tory abilities, these techniques can enhance daily func-
tioning and overall well-being in children with ADHD.
Both methods can have the same effect on auditory atten-
tion in hyperactive children. Therefore, when choosing
the appropriate method, it is essential to consider the pa-

tient’s clinical condition and the available facilities.
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- Compliance with the company’s consent in the research
and completion of the consent form by individuals (the
form includes the experimental and research work, the
purpose, and treatment without payment to the individu-
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only for research purposes).
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group after conducting the research.
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Introduction: Quality of life (QoL), as an essential indicator of mental health and overall well-be-
ing, has attracted considerable attention from researchers in recent years. This construct encom-
passes individuals’ evaluations of various life domains, including physical, psychological, social,
and environmental aspects. It also poses particular challenges among university students due to
academic pressures and social transitions. The present study aimed to examine the relationship
between executive functions and both QoL and academic achievement among students, with the
mediating role of psychological flexibility.

Methods: Within a positivist paradigm, using a quantitative approach and a correlational design
based on structural equation modeling (SEM), 300 students from Razi University were selected
during the 2023-2024 academic year through convenience sampling. The Executive Functions
Questionnaire developed by Holst and Thorell (2018), the World Health Organization Quality of
Life Questionnaire (WHOQOL-BREF), and the Psychological Flexibility Questionnaire devel-

Faculty of Social Sciences, Razi

Unfiersty, Remmardieh, T oped by Bond et al. (2011) were employed for data collection. Data were analyzed using SEM

utilizing SPSS-28 and SmartPLS-4 software.
Email: H.parhoon@razi.ac.ir Results: The SEM revealed significant effects of working memory and inhibitory control on stu-
dents’ QoL (P<0.01) and academic achievement (P<0.01). Moreover, psychological flexibility
played a full mediating role in the effect of executive functions on QoL, and a partial mediating

role in the effect of executive functions on academic achievement.

%::‘.::-é?’#-@‘: Conclusion: The present study concluded that the direct and indirect effects of executive func-
% ‘-"'7. - tions on students’ QoL are significantly strengthened by higher levels of psychological flexibility.

Psychological flexibility serves as a protective factor between executive functions and QoL among

d doi.org/10.30514/icss.27.3.28 university students.

achievement, and quality of life in university students: The mediating role of psychological flexibility. Advances in Cog-

Citation: Mahmood Mohammad H, Parhoon H, Yazdanbakhsh K. The relationship between executive functions, academic
nitive Sciences. 2025;27(3):28-43.

Extended Abstract

Introduction

Universities play a pivotal role in societal development, knowledge and social well-being. University students, as
serving as hubs of intellectual growth, innovation, and future leaders and drivers of societal development, face
cultural progress. Their primary mission is to cultivate academic, social, and transitional challenges that may

capable and talented human capital to advance scientific
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life (QoL), reflecting individuals’ subjective evaluations
across physical, psychological, social, and environmental
domains, has emerged as a key indicator of mental health
and overall well-being. Research indicates that academic
pressures, social changes, and life transitions can signifi-
cantly influence students’ QoL, which in turn is associ-
ated with academic performance, social adjustment, and
psychological health.

Executive functions, encompassing high-level cognitive
processes such as working memory, inhibitory control,
cognitive flexibility, attention regulation, and planning,
are critical for goal-directed behavior, problem-solving,
and adaptive functioning. Deficits in these domains may
adversely affect daily functioning and academic achieve-
ment, whereas stronger executive functioning is linked to
better academic outcomes and higher QoL. Psychologi-
cal flexibility—a multifaceted capacity integrating cog-
nitive, behavioral, and emotional components—enables
individuals to adaptively manage challenges, regulate
emotions, and select context-appropriate behaviors. Ev-
idence suggests that psychological flexibility positively
correlates with mental health, resilience, coping strate-
gies, and social support, and may mediate the relation-
ship between executive functions and QoL.

Despite the recognized importance of executive functions
and psychological flexibility, few studies have examined
their joint influence on university students’ academic prog-
ress and QoL. This study addresses this gap by exploring
how executive functions impact students’ QoL and aca-
demic performance, with psychological flexibility serving
as a potential mediating mechanism. Findings from this
research can inform targeted interventions aimed at en-
hancing cognitive skills, emotional regulation, resilience,

and overall well-being among university populations.

Methods

The present study employed a positivist paradigm and a

quantitative approach within a correlational framework,
utilizing structural equation modeling (SEM) to exam-
ine the relationships among executive functions, psy-
chological flexibility, academic performance, and QoL
in university students. The target population comprised
all students enrolled at Razi University during the 2023-
2024 academic year. Based on the latent variables in-
cluded in the conceptual model, sample size calculations
using SEM software (a=0.05, degrees of freedom=64,
power=0.8, RMSEA=0.05 for the null hypothesis and
RMSEA=0.10 for the alternative hypothesis) determined
an initial sample of 320 participants. After data prepro-
cessing, 11 inattentive participants were excluded. Uni-
variate and multivariate analyses, including Mahalanobis
distance assessment, identified nine additional outliers,
resulting in a final analytical sample of 300 students. Ac-
ademic performance was operationalized using partici-
pants’ cumulative grade point average (GPA).

Three validated instruments were used. The Adult Execu-
tive Functioning Inventory (ADEX]I) is a 14-item self-re-
port measure assessing working memory and inhibitory
control, scored on a five-point Likert scale. The Persian
version demonstrated excellent internal consistency
(0=0.838, ®=0.826) and test-retest reliability. QoL was
measured with the 26-item WHOQOL-BREF, encom-
passing physical health, psychological well-being, social
relationships, and environmental domains. Scores were
converted to a 0—100 scale, with internal consistency in
this study ranging from 0=0.764 to ®=0.778. Psychologi-
cal flexibility was assessed via the 7-item Acceptance and
Action Questionnaire-II (AAQ-II), scored on a 7-point
likert scale, with higher scores indicating lower flexibili-
ty; reliability coefficients were 0=0.853 and ©=0.843.
After receiving institutional approval from Razi Univer-
sity, paper-and-pencil questionnaires were distributed to
participants, and informed consent was obtained, ensur-

ing confidentiality and voluntary participation. Inclusion
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criteria included age 18-40, willingness to participate,

and complete cooperation. Exclusion criteria encom-
passed non-responsiveness to over 10% of items, with-
drawal from participation, or invalid responses.

Data analysis was conducted using SPSS-28 and Smart-
PLS-4. Descriptive statistics, correlation matrices, and
validity and reliability indices were calculated. Path anal-
ysis via maximum likelihood estimation assessed direct
and indirect relationships, with model fit evaluated using
SRMR and NFI indices. Mediation effects were tested
using bootstrap procedures with 5,000 resamples, and
95% confidence intervals excluding zero were consid-

ered evidence of significant mediation.

Results

The study included 300 students from various disciplines
at Razi University. Demographic information, including
gender, age, marital status, and education level, is sum-
marized in Table 1. Normality assumptions, including
skewness and kurtosis, were verified for all variables,
indicating no significant deviations from normality. Due
to the use of cumulative GPA as a single-item measure of
academic performance, covariance-based SEM was not
feasible. Therefore, variance-based SEM using Smart-
PLS-4 was employed. Descriptive statistics, mean scores,
standard deviations, and Pearson correlation coefficients
among latent variables are presented in Table 2. Results
revealed significant positive correlations between work-
ing memory, inhibitory control, psychological flexibility,
QoL, and academic performance, supporting theoretical
assumptions.

Measurement model assessment indicated satisfacto-
ry reliability and validity. Composite reliability for all
constructs exceeded 0.70, Cronbach’s alpha values were
above 0.70, and McDonald’s omega supported internal
consistency. Convergent validity was confirmed via av-

erage variance extracted (AVE>0.50), while discriminant

OhHKed g dozxo Sgozxo yui>

validity was established using the HTMT ratio (P<0.90)
and Fornell-Larcker criteria. Model fit indices showed
SRMR=0.061 and NFI=0.936, indicating good fit.
Structural model results confirmed all direct hypotheses.
Working memory positively predicted QoL (f=0.394,
t=5.595, P<0.001) and academic performance ($=0.302,
t=4.423, P<0.001). Inhibitory control significantly pre-
dicted QoL (p=0.211, t=3.433, P<0.001) and academic
performance (f=0.121, t=2.181, P=0.029). Psychological
flexibility was positively associated with QoL ($=0.130,
t=2.026, P=0.043) and academic performance (=0.354,
t=5.573, P<0.001). R? values for endogenous constructs
indicated moderate-to-high explanatory power: 0.41 for
QoL, 0.45 for academic performance, and 0.46 for psy-
chological flexibility.

Mediation analysis using bootstrapping (5,000 resam-
ples, 95% confidence intervals) revealed that psycholog-
ical flexibility fully mediated the relationship between
executive functions (working memory and inhibitory
control) and QoL, as direct effects became non-signifi-
cant when the mediator was included (working memory:
p=0.060, t=1.92, P=0.05; inhibitory control: =0.039,
t=1.90, P=0.05). Conversely, psychological flexibility
partially mediated the relationship between executive
functions and academic performance, as direct effects re-
mained significant (working memory: $=0.163, t=4.42,
P<0.001; inhibitory control: f=0.105, t=3.82, P<0.001).
These findings highlight the differential mediating role
of psychological flexibility in influencing students’ QoL

versus academic achievement.

Conclusion

The present study aimed to examine the mediating role
of psychological flexibility in the relationship between
executive functions and students’ academic achievement
and QoL. The findings indicated that executive functions,

including working memory and inhibitory control, were
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positively and significantly correlated with both aca-
demic achievement and QoL. These results are consis-
tent with previous studies emphasizing the importance of
executive functions in enhancing academic performance
and overall well-being. Working memory, by improving
information processing and organization, and inhibitory
control, by regulating impulsive and emotional behav-
iors, facilitate self-regulation, effective time manage-
ment, and optimal decision-making, thereby supporting
academic success and higher QoL.

Psychological flexibility also played a key mediating role
in this process. Students with higher psychological flex-
ibility employed adaptive coping strategies and accepted
challenging situations, enhancing their ability to man-
age negative emotions and cope with environmental de-
mands. As a mediator, psychological flexibility reduced
the adverse effects of weaker executive functions and fa-
cilitated pathways toward improved QoL and academic
achievement.

Considering the study’s limitations, including sampling
from one or a few universities, the use of self-report mea-
sures, and the cross-sectional design, caution is warrant-
ed when generalizing the findings. Nonetheless, the re-
sults highlight the importance of developing educational
and psychological interventions aimed at strengthening
executive functions and psychological flexibility in stu-
dents. Such programs may include training in self-regu-
lation skills, mindfulness exercises, and cognitive skill
development, ultimately improving mental health, life
satisfaction, and academic success.

In conclusion, this study demonstrates that executive
functions and psychological flexibility play a crucial

role in enhancing students’ QoL and academic achieve-

ment. Emphasizing the education and development of
these skills can have lasting positive effects on multiple

aspects of students’ lives.
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Introduction: Diabetes is a huge risk factor for cognitive impairment when the glycemic control
is inadequate, with marked hyperglycemia and recurrent hypoglycemia. The present study aimed
to compare the effects of Mindfulness-Integrated Cognitive Behavioral Therapy (MiCBT) and Ac-
ceptance and Commitment Therapy (ACT) on executive functions and self-regulation in patients
with type 2 diabetes.

Methods: This study used a quasi-experimental design with a pre-test-post-test and a 2-month
follow-up, in which 45 patients with type 2 diabetes were selected through purposive sampling
and randomly assigned to two experimental groups and one control group. Two interventions were
presented in eight training sessions. The Executive Function Questionnaire (Holst & Turrell, 2018)
and the Self-Regulation Questionnaire (Grossarth-Maticek & Eysenck, 1995) were administered,
and the findings were analyzed using a mixed analysis of variance (ANOVA) using SPSS-27 soft-
ware.

Results: The findings revealed that the MiCBT and ACT interventions had significant effects

on improving executive functions and self-regulation in patients and were sustained during the

Email: M.alivand@iaut.ac.ir two-month follow-up. Furthermore, both interventions demonstrated similar effects on enhancing

@'_-“@1@ self-regulation in patients, with no significant difference in effectiveness.
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Conclusion: MiCBT and ACT enhance cognitive abilities in patients and specialists; researchers
and therapists in this field can utilize these interventions to improve cognitive functions in these

patients alongside their medical and pharmacological treatments.

tive behavioral therapy vs. acceptance and commitment therapy on executive functions and self-regulation in patients with

Citation: Farshbaf Ghasemi Azar M, Alivandi Vafa M, Kiani R, Panah Ali A. The effect of mindfulness integrated cogni-
type 2 diabetes. Advances in Cognitive Sciences. 2025;27(3):44-61.

Extended Abstract

Introduction

Diabetes has become a significant cause of chronic disease with the disease. Type 2 diabetes (T2DM) is a complex
morbidity in the past few decades, and according to the endocrine disease characterized by high blood glucose
International Diabetes Federation data in the year 2021, levels. Cognitive impairment in individuals with diabe-

approximately 537 million adults across the globe live tes represents a multifaceted and increasingly prevalent
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health concern. The relationship between diabetes and
cognitive impairment is multifaceted and intricate. While
the exact mechanisms are still unknown, several poten-
tial pathways have emerged. Vascular factors, oxidative
stress, inflammation, and insulin resistance are among the
key players believed to mediate the impact of diabetes
on cognitive function. Understanding these mechanisms
is crucial, as it can lead to the development of targeted
interventions aimed at preserving cognitive health in in-
dividuals with diabetes. Accordingly, the present study
aimed to compare the effects of Mindfulness-Integrated
Cognitive Behavioral Therapy (MiCBT) and Acceptance
and Commitment Therapy (ACT) on executive functions

and self-regulation in patients with type 2 diabetes.

Methods

Forty-five patients with type 2 diabetes who visited the
Diabetes Association in Karaj during the first six months
of 2024 were selected using judgmental sampling and
randomly assigned to two intervention groups and one
control group. The MiCBT and ACT interventions were
delivered in eight group sessions. The Adult Executive
Functioning Scale (ADEXI; Holst & Thorell, 2018) and
the Self-Regulation Questionnaire (Grossarth-Maticek &
Eysenck, 1995) were administered at pre-test, post-test,
and follow-up stages for all three groups. The obtained
data were analyzed using mixed ANOVA and Bonferroni

post hoc tests in SPSS-27.

Results

The results of the mixed ANOVA between groups indi-
cated that there was a significant main effect of the group
on executive functions (F=51.06, P<0.001, 12=0.71)
and self-regulation (F=32.62, P<0.001, n2=0.61), mean-
ing that significant differences were found in the mean
scores of executive functions and self-regulation among

the three groups. Thus, based on the obtained effect size,

ESLb agls (slmajl Al

it is claimed that the interventions accounted for 71%
and 61% of the variance changes in executive functions
and self-regulation in patients with type 2 diabetes at the
post-test stage, considered a high and noteworthy effect
size according to Cohen’s classification. Furthermore,
the results of the repeated measures ANOVA showed a
significant effect of the time factor on executive func-
tions (F=420.92, P<0.001, n2=0.91) and self-regulation
(F=387.29, P<0.001, n2=0.90), indicating that regardless
of the intervention and control groups, the changes in
mean scores from the pre-test to post-test and follow-up
were significant. Similarly, the results indicated that the
interaction effect of group by time on executive func-
tions (F=65.72, P<0.001, n2=0.76) and self-regulation
(F=72.05, P<0.001, n2=0.77) was significant. Addition-
ally, according to the Bonferroni post hoc test results, the
MiCBT intervention had a greater impact on executive
functions in patients with type 2 diabetes than ACT. Con-
versely, both interventions (MiCBT and ACT) demon-
strated similar effects on enhancing self-regulation in pa-
tients with type 2 diabetes, with no significant difference

in effectiveness between the two.

Conclusion

Overall, the results of the present study indicate the posi-
tive and lasting effects of MiCBT and ACT interventions
in reducing cognitive impairments associated with type
2 diabetes, as well as in enhancing self-regulation and
managing the psychological consequences of the disease
among patients in Iran. Given the noteworthy results of
MiCBT and ACT in alleviating cognitive and psycholog-
ical outcomes related to diabetes, the implementation of
these short-term and effective interventions by nurses,
psychotherapists, and researchers in the field of mental
health for diabetic patients can not only reduce the psy-
chological burden of this disease but also improve their

mental health indicators, quality of life, and the effective-
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ness of pharmacological treatments.

Thus, considering the successful nature of these interven-
tion methods, their application in reducing mental health
issues among patients with other chronic diseases may
also prove to be effective and efficient. Furthermore,
type 2 diabetes is complex because it involves multiple
risk factors, particularly behavioral or social components
that individuals, their families, and the community must
work towards implementing. Based on the findings of
other studies and the empirical experiences in this study,
elements such as support for autonomy (patient individ-
uality), collaboration and commitment (system-level ap-
proach), communication and education (behavior change
techniques), emotional and psychological support (bio-
psychosocial approach), and involvement and support
from family/caregivers/close friends/peer groups are cru-
cial for diabetes care. All these factors are directly related
to various patient outcomes in managing and controlling
diabetes consequences and are indirectly associated with
treatment results through activation. Therefore, address-
ing these components in future studies may provide a
more comprehensive understanding of the factors under-
lying patients with diabetes’ failure to adhere to treatment

and maintain self-care behaviors.
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Introduction: Autism spectrum disorder (ASD) is a neurodevelopmental disorder characterized
by deficits in social interactions, communication, repetitive behavioral patterns, and restricted in-
terests.

Methods: The present study used a quasi-experimental design with a pre-test, post-test, and
1-month follow-up, a control group. The statistical population included all high-functioning boys
aged 6 to 12 years with ASD in Rasht, Iran, in 2023, of which 45 children were selected through
purposive sampling and randomly assigned to three groups (two experimental groups, one control
group) (15 people in each group). The first group underwent a researcher-designed prospective
memory intervention in 15 sessions; the second group underwent the prospective memory inter-
vention program by Waldum et al. (2014) in eight sessions; the control group did not receive any
intervention. The theory of mind (ToM) computer task, Shamay-Tsoory and Aharon-Peretz (2007),
was used to collect data. Data analysis was performed using a repeated-measures analysis of vari-
ance using SPSS-24 software.

Results: The results revealed that both interventions were effective in improving the ToM in chil-
dren with high-functioning ASD (P<0.05), but the researcher-designed prospective memory en-
hancement intervention was more effective than Waldum et al.’s intervention program (P<0.05).
Conclusion: Based on the findings, both methods can be used to improve ToM in children with
high-functioning ASD, but for greater effectiveness, it is preferable to use the researcher-devel-

oped prospective memory enhancement.

prospective memory intervention on the theory of mind of high-functioning boys with autism spectrum disorder. Advanc-

[Citation: Haghighi Poshtiri N, Ghamarani A. Comparison the effectiveness of prospective memory training and Waldum’j

es in Cognitive Sciences. 2025;27(3):62-75.

Extended Abstract

Introduction

Autism spectrum disorder (ASD) is a neurodevelopmen-
tal condition characterized by difficulties in social inter-
action, communication challenges, and repetitive or re-

strictive behavioral patterns. Symptoms typically emerge

before the age of three and can range from mild to severe.
In the United States, ASD affects 1 in 36 children, while
in Iran, its prevalence among school-aged children is es-

timated to be around 1.9%. Beyond behavioral and social
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characteristics, individuals with ASD often struggle with
cognitive deficits, including theory of mind (ToM) (the
ability to infer and understand the thoughts, beliefs, and
emotions of others). This deficiency impacts their abili-
ty to navigate social relationships effectively. Recent re-
search highlights the potential role of prospective memory
(the ability to remember to perform future tasks) in sup-
porting the ToM in children with ASD. Strengthening pro-
spective memory appears to enhance their understanding
of ’others’ perspectives and improve social communica-
tion. Despite this promising connection, studies exploring
these relationships are limited, creating a gap in effective
interventions for ASD. This study aims to compare the ef-
fectiveness of a researcher-designed prospective memory
intervention and the Waldum intervention program on the

ToM in children with high-functioning ASD.

Methods

This quasi-experimental study with a pre-test, post-test,
and 1-month follow-up design with a control group was
conducted on 45 children with high-functioning ASD in
Rasht, Iran, in 2023. The sampling was purposive, and
the children were assigned to three groups: The first
group received a researcher-designed prospective mem-
ory intervention (15 children), the second group received
the Waldum prospective memory intervention program
(15 children), and the control group (15 children). The
experimental groups received interventions for varying
durations, while the control group received none. The in-
terventions were carefully structured to address different
aspects of prospective memory and cognitive functions,
with sessions designed to enhance the *children’s memory
retention and executive functions, as well as their ToM.
The inclusion criteria for the study included age group 6
to 12 years, clinical interview based on DSM-5-TR, ASD
domain assessment test, having verbal abilities and under-

standing of Persian language, normal 1Q, parental consent

ESLb agls (slmajl Al

for the child to participate in the study, and the exclusion
criteria included 1) concurrent suffering from other severe
psychiatric disorders, 2) suffering from epilepsy, blind-
ness, deafness, and 3) inability to participate in more than
two sessions due to medical and non-medical reasons,
and using psychological services simultaneously. This ap-
proach aimed to ensure a homogenous group, minimizing
potential confounding variables. The research tools in-
cluded the computer-based ToM task developed by Sha-
may-Tsoory and Aharon-Peretz (2007). Additionally, the
researcher-designed prospective memory enhancement
protocols and the Waldum prospective memory interven-
tion program were used, both were tailored to the unique

needs of children with high-functioning ASD.

Results

The mean age and standard deviation of the participants
in the researcher-designed prospective memory enhance-
ment group were 10.13+£1.302 years; in the Waldum in-
tervention program group 9.67+1.447 years; in the con-
trol group 9.80+1.146 years. In the researcher-designed
prospective memory enhancement group, 46.7% were
taking medication; in the Waldum intervention program
group, 60%; in the control group; 53.3%. The mean age
and standard deviation of the mothers in the research-
er-designed prospective memory enhancement group
were 37.0745.650 years; in the Waldum intervention
program group, 35.47+5.502 years; in the control group,
40.37+4.408 years. The mean age and standard devia-
tion of the fathers in the researcher-designed prospective
memory enhancement group were 41.67+6.230 years; in
the Waldum intervention program group, 41.93+6.881
years; in the control group, 40.07+4.383 years. According
to the assumptions of a repeated-measures ANOVA, the
experimental groups showed an increase in ToM scores
at the post-test and follow-up stages compared to the pre-

test. In contrast, the control group showed no significant
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difference in scores. The effect of group and time, as well
as the interaction effect of time*group on the ToM score
(n2=0.357, P=0.001, F=11.641), was found to be signif-
icant at the 0.05 level. These findings indicate that the
implementation of independent variables has had a signif-
icant impact on the ToM, contributing to improved cog-
nitive and behavioral understanding. Both intervention
methods were continued until the follow-up phase. Addi-
tionally, a difference in effectiveness was found between
the two prospective memory enhancement methods, with

the first method having a greater impact on ToM.

Conclusion

The results of the present study indicated that both the
researcher-designed prospective memory enhancement
program and the Waldum model could be effective in im-
proving the ToM in children with high-functioning ASD.
However, the researcher-designed prospective memory en-
hancement program showed greater effectiveness. This pro-
gram was designed over 15 sessions. In addition to teaching
prospective memory strategies, it focused on strengthening
key cognitive skills, including attention, working memo-
ry, visual-spatial memory, and executive functions. These
processes contributed to enhancing the ’children’s abili-
ty to process complex information, predict behavior, and
understand ’others’ intentions, laying the foundation for
the ToM. Furthermore, the program’s holistic approach
addressed multiple cognitive domains, promoting overall
cognitive growth and emotional understanding. On the oth-
er hand, the Waldum model was also successful in enhanc-
ing prospective memory and transferring skills to real-life
situations. However, due to specific limitations in the diver-
sity and depth of the exercises, its effectiveness was lower
than that of the researcher-designed program. This study
had limitations, including the same researcher and therapist
roles, gender limitations, and a small sample size, so its re-

sults can only be generalized to boys with high-functioning

ASD. Therefore, it is recommended that the effectiveness
of these programs be further investigated at different levels

of the disorder and in long-term follow-ups.
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Extended Abstract

Introduction

Bullying is a common issue in schools, involving re- psychological, and academic consequences, significant-
peated aggressive behaviors toward more vulnerable ly affecting their well-being. Bullies may harass others
individuals, often where a power imbalance exists. Vic- due to feelings of superiority, using verbal or physical
tims, usually children or adolescents, suffer physical, aggression. Bullying is prevalent among girls and is
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linked to psychological problems, such as anxiety, de-
pression, and hopelessness. It also lowers self-esteem
and assertiveness—skills that help individuals express
themselves, maintain personal respect, and resist un-
reasonable demands. Reduced self-esteem increases
vulnerability to psychological distress, while victims
often experience depression, low self-worth, suicidal
thoughts, and other mental health challenges. In addi-
tion, the negative impact extends beyond victims, af-
fecting bullies and bystanders. Overall, bullying is a
pervasive problem with serious emotional, social, and
academic consequences, highlighting the importance
of preventive measures and supportive interventions to
protect adolescents’ mental health and promote positive
school environments.

Given the high prevalence and negative consequences of
bullying, psychological interventions are crucial to re-
duce its impact. Mindfulness-Based Cognitive Therapy
(MBCT) is an effective approach for adolescents, involv-
ing meditation, breathing exercises, and body scans to
increase awareness of thoughts, emotions, and behaviors.
MBCT enhances emotional regulation, self-control, resil-
ience, and can reduce aggressive behaviors and shyness
while boosting self-esteem. These practices strengthen
adolescents’ psychological capacities and protect against
the mental health effects of bullying. However, research
on MBCT'’s effectiveness in improving assertiveness and
self-esteem specifically among adolescent girls who are
victims of bullying is limited. Implementing such inter-
ventions can inform evidence-based therapeutic strat-
egies, provide practical guidance to schools and coun-
selors, and mitigate the psychological consequences of
bullying. Investigating MBCT’s effects on self-expres-
sion, self-esteem, and assertiveness in this group address-
es a critical research gap. It offers strategies to enhance
adolescents’ mental health, social competencies, and

overall well-being.

Methods

This quasi-experimental study used a pretest-posttest-fol-
low-up design with a control group to examine the ef-
fects of MBCT on assertiveness and self-esteem among
adolescent girls. The population included female students
aged 13-15 in lower secondary schools in Kermanshah,
Iran. Initially, 500 students from grades seven to nine
were selected via multistage cluster sampling from nine
schools and completed the Adolescent Bullying Scale.
After removing incomplete data, 469 responses were an-
alyzed, of which 103 scored above 20 on the bullying
victim subscale. Following interviews, 83 students were
confirmed as bullying victims, and 49 students scoring
one standard deviation below the mean on assertiveness
were considered eligible. After explaining the study ob-
jectives to students and mothers, 45 agreed to participate
and were randomly assigned to an experimental group
(n=22) and a control group (n=23). After excluding ab-
sentees, both groups had 16 participants each. Inclusion
criteria were age 13-15, confirmed bullying victimization,
low assertiveness, consent from the student and mother,
and no concurrent therapy. Exclusion criteria included
incomplete questionnaires, absences, or non-coopera-
tion. Measures included the Shaw Adolescent Bullying
Scale (a=0.73), Sherer Assertiveness Scale (¢=0.84), and
Rosenberg Self-Esteem Scale (0=0.87). The MBCT in-
tervention involved eight 90-minute sessions over four
weeks, based on the official manual, including pres-
ent-moment awareness, breathing exercises, body scans,
meditation, and cognitive restructuring to enhance emo-
tional regulation, self-esteem, and assertiveness among

adolescent girls who had experienced bullying.

Results
The data for assertiveness and self-esteem were normally
distributed at pretest, posttest, and follow-up, as indicat-

ed by skewness and kurtosis values within £2. Box’s M
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test confirmed the homogeneity of variance-covariance
matrices for assertiveness (F=1.49, P=0.97) and self-es-
teem (F=6.78, P=0.42). Mauchly’s test of sphericity
supported the equality of within-group variances for as-
sertiveness (y*>=2.14, P>0.34) and self-esteem (}>=0.86,
P>0.65), allowing a repeated-measures ANOVA to be
conducted. Levene’s test further confirmed equality
of between-group variances for assertiveness (pretest
F=0.005, P=0.94; posttest F=0.78, P=0.38; follow-up
F=0.29, P=0.59) and self-esteem (pretest F=2.06, P=0.16;
posttest F=1.36, P=0.25; follow-up F=1.69, P=0.20). Ta-
ble 3 presents the repeated-measures ANOVA results,
with the “time” section reflecting within-subject effects

and the “group” section reflecting between-group effects,

confirming that the ANOVA assumptions were met.

The results revealed significant differences between the
MBCT and control groups in assertiveness and self-es-
teem across pretest, posttest, and follow-up. Both the
groupxtime interaction and main group effects were sig-
nificant. Effect sizes for assertiveness were 0.22 (time),
0.15 (groupxtime), and 0.29 (group), and for self-esteem
were 0.14, 0.33, and 0.54, respectively. Bonferroni anal-
ysis indicated significant increases in assertiveness and
self-esteem in the experimental group at posttest and
follow-up, while the control group showed no changes.
These findings suggest that MBCT effectively improved
assertiveness and self-esteem in adolescent girls who ex-

perienced bullying, with effects maintained over time.

Table 3. Mixed ANOVA for comparison of dependent variables in experimental and control groups

Variable Source of variation SS df MS F P Effect size Power
Within-group (Time) 320.006 1 320.006 8.52 0.007 0.22 0.81
Assertiveness GroupxTime 198.282 1 198.282 5.28 0.029 0.15 0.60
Between-group (Group)  693.684 1 693.684 12.32 0.001 0.29 0.92
Within-group (Time) 61.400 1 61.400 5.07 0.032 0.14 0.59
Self-esteem GroupxTime 180.691 1 180.691 14.91 0.001 0.33 0.96
Between-group (Group)  451.832 1 451.832 35.85 0.001 0.54 1.00

Conclusion

This study examined the effectiveness of MBCT on as-
sertiveness and self-esteem in adolescent girls who were
victims of bullying. The findings showed that MBCT
significantly improved assertiveness, with effects main-
tained at follow-up. While previous research had not spe-
cifically studied bullying victims, MBCT has been shown
to enhance assertiveness in other adolescent groups by
increasing moment-to-moment awareness and accep-
tance of thoughts and emotions. Strengthening emotion

regulation and self-management helps reduce anxiety

and depression, enabling healthier assertive behaviors.
By improving attention and reducing negative rumina-
tion, adolescents develop resilience and respond more
constructively to bullying. MBCT encourages mindful
awareness, reducing automatic and irrational reactions in
stressful situations.

The intervention also effectively enhanced self-esteem,
with gains sustained over time. Mindfulness exercises,
such as controlled breathing, body scans, and medita-

tion, reduce negative rumination and replace maladap-
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tive self-schemas with positive self-perceptions. Group
activities, including role-playing and practicing assertive
communication, reinforce self-confidence and interper-
sonal skills.

Overall, MBCT improves both assertiveness and self-es-
teem in adolescent girls by fostering mindfulness, mod-
ifying negative cognitive patterns, and providing expe-
riential social-emotional practice. These benefits persist
post-intervention due to the consolidation of adaptive
cognitive and emotional patterns. While the findings are
promising, they are limited to female adolescents. MBCT
is recommended as a practical intervention for school
counselors and psychologists to enhance psychological

outcomes and resilience in bullying-affected adolescents.
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Introduction: Cognitive governance, as an interdisciplinary approach, seeks to align the deci-
sion-making, learning, and information-processing mechanisms in educational institutions with
the findings of cognitive science.

Methods: The present study aimed to explore the categories and concepts of cognitive governance
in educational institutions. This study was conducted within the framework of an interpretive par-
adigm, with a qualitative approach and a data-driven theory-method using the Glaserian approach.
Data were collected through semi-structured interviews with 20 experts in the fields of gover-
nance, cognitive science, and education, using purposive and theoretical sampling. Data analysis
was conducted in three stages: Open, axial, and theoretical coding, yielding 1,040 primary codes,
36 intermediate concepts, and 8 theoretical categories. Participants reviewed, peers reviewed, and
a second researcher recoded to ensure the analysis’s validity. The agreement coefficient between

the two coders was 0.79.

turer, Tehran, Iran Results: The findings reveals that cognitive governance consists of 8 categories and 36 concepts.

. . Cognitive ethics, cognitive justice, cognitive technology, cognitive self-organization, cognitive
Email: Mah.mousavi@ut.ac.ir & & J g £ cog & &
network governance, cognitive leadership and management, cognitive decision-making and prob-
lem solving, and cognitive policy-making constitute the categories of cognitive governance. In

this model, cognitive policy-making, grounded cognitive ethics and justice, enables the design of

%:??é?ﬁ technology-based, and self-organizing learning systems and leads to cognitive management and
% ‘-"'7 ' effective decision-making in educational institutions through network governance.
]

Conclusion: The final model presented provides a basis for redesigning educational policies in

doi.org/10.30514/icss.27.3.90 . . s .
d ¢ ! line with learners’ mental mechanisms.

Citation: Mousavi SM. Developing a model of cognitive governance in educational institutions: A focus on cognitive
policy-making. Advances in Cognitive Sciences. 2025;27(3):90-106.

Extended Abstract

Introduction

Rapid developments in knowledge, technology, and so- ally found its place in the discourse of educational poli-
cial structures have presented educational systems with cy-making and management is the concept of cognitive
unprecedented challenges and opportunities (1, 2). In the governance. This term refers to a process in which edu-
meantime, one of the emerging concepts that has gradu- cational institutions act not merely as providers of educa-
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tional services, but also as structures capable of influenc-
ing the mental processes, perceptions, beliefs, and thought
frameworks of their stakeholders (3). Although research
has examined the connection between cognitive science
and governance at the macro level in various ways, its
main focus has been on the application of cognitive con-
cepts in public policy-making and the macro-manage-
ment of society, rather than in the education system and
educational policy-making in particular. This research
gap highlights the need to address cognitive governance
in educational institutions, where cognition, learning, and
decision-making are both the subject of policy-making
and its tools. Given these assumptions, the present study
aims to explore the components and mechanisms of cog-
nitive governance in educational institutions, especially
at the school level. The present study seeks to explore the
lived experiences and internal interpretations of educa-
tional actors in this field and hopes to make a theoretical
and practical contribution to the emerging literature on

cognitive governance.

Methods

This study was conducted to develop a cognitive gover-
nance model for educational institutions using a qualita-
tive grounded theory method (Glaserian approach). Giv-
en the field’s limited theoretical foundations, this method
was considered suitable for inductively generating a the-
ory grounded in data. The research paradigm was inter-
pretive, and data were collected through semi-structured
interviews. The research population included university
professors and experts in the fields of governance, cog-
nitive sciences, and educational policy. Using purposive
and theoretical sampling, 20 participants were selected
based on their expertise. Sampling continued until theo-
retical saturation was achieved—i.e., when no new cat-
egories emerged from additional data. Data collection

was carried out using an interview protocol, and all in-

terviews were audio-recorded, transcribed, and analyzed
utilizing open, selective, and theoretical coding. The cod-
ing process identified core concepts and categories relat-
ed to cognitive governance. To ensure research validity,
techniques such as member checking, peer review, and
inter-coder agreement (Cohen’s Kappa=0.79) were used.
A qualitative research expert supervised all stages. Fi-
nally, based on the coding outcomes, a theoretical model
of cognitive governance in educational institutions was
developed, grounded in empirical data and aligned with

Glaser’s classic grounded theory methodology.

Results

Based on the collected data, cognitive governance con-
sists of 8 categories and 36 concepts. The first category
is cognitive ethics, including four components: Cogni-
tive-based professional ethics, ethics in cognitive inter-
actions, ethics in cognitive policy-making, and ethics in
emerging cognitive technologies. The second identified
category is cognitive justice, including three well-known
concepts: Structural justice, cultural and individual jus-
tice, and moral and legal justice. The third category refers
to cognitive technology. This category has five concepts:
Information and communication technology (ICT), cog-
nitive intervention technology, cognitive interaction tech-
nology, cognitive understanding and analysis technology,
and cognitive-based educational technology. The fourth
identified category is cognitive self-organization, com-
prising six concepts: Cognitive flexibility and resilience,
critical thinking, mental self-regulation, cognitive empa-
thy, mind engineering, cognitive literacy, and metacog-
nitive mental training. The fifth category included in the
interviews with experts is cognitive network governance,
which has two concepts: Cognitive participation and
collaboration, and collective knowledge creation. The
sixth category is called cognitive leadership and manage-

ment, which has three concepts: Cognitive monitoring,
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evaluation, and control; social and cognitive capital; and
mind-centered leadership. Cognitive decision making and
problem solving is the seventh category identified and has
five concepts: Data-driven insight, cognitive inertia mon-
itoring, cognitive skills focus, cognitive problem solving,
and cognitive decision modeling engineering. The eighth
and final identified category is cognitive policy-making,
consisting of eight concepts: Decentralization, public
opinion engineering, cognitive policy-making, change
and transformation engineering, cognitive science-based
policymaking, cognitive infrastructure regulation, po-
litical narrative analysis and management, and political
perception building. Comparative data analysis showed
that the category of cognitive policy-making, as a cen-
tral process, organizes the other categories and explains
the model of cognitive governance. In this model, cog-
nitive policy-making, grounded in cognitive ethics and
justice, enables the design of learning systems based on
technology and self-organization and, through networked
governance, leads to cognitive management and effective

decision-making in educational institutions.

Conclusion

This study aimed to conceptualize cognitive governance
within educational institutions, revealing it as a multidi-
mensional, interdisciplinary, and multi-level construct
encompassing ethical, justice-oriented, technological,
self-organizing, networked, managerial, and policy-relat-
ed dimensions. Based on field data and interview analy-
ses, the proposed model offers a coherent, context-sen-
sitive framework that links the cognitive sciences with
educational governance. Within this framework, educa-
tion is viewed not merely as knowledge transfer but as
a platform for developing mental capacities, self-reg-
ulation, critical thinking, and responsible citizenship.
The findings emphasize that effective cognitive gover-

nance requires significant revisions in educational poli-

cies, teacher training, management approaches, and the
ethical, conscious application of technologies such as
artificial intelligence, cognitive data analytics, and per-
sonalized learning platforms. Beyond key dimensions,
such as cognitive ethics and justice, the model integrates
complementary components, including participatory
policy-making, networked governance, data-driven de-
cision-making, and self-organizing management. These
aspects foster a dynamic, participatory, and adaptive
educational environment where policy-making, admin-
istrators, teachers, and learners act as cognitive agents.
A comparative review with Mazari’s (3) study con-
firms overlapping elements but highlights the present
research’s broader and more localized perspective on
cognitive governance. Theoretically, the model advanc-
es governance concepts in education, while practically,
it provides a framework for cognitive-based educational
policy-making. The study recommends heightened sensi-
tivity among policy-makers regarding the cognitive im-
pacts of their decisions and calls for enhancing cognitive
literacy among managers and educators. Achieving this
transformation requires institutional commitment, shifts
in discourse, and moving away from traditional hierar-
chical power models in education. Ultimately, the study
demonstrates that cognitive governance is not solely a
technological endeavor but a complex cultural, ethical,
and managerial project aimed at creating more humane,

conscious, and equitable education.
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Extended Abstract

Introduction

Multimodality, the combined use of multiple semiotic oral elements, aural features, visual cues, written texts,
resources for communication, is widely applied across and pictorial representations. These modes interact with
disciplines for various analytical and practical purposes learners’ lexical and grammatical knowledge to form an
(1). Second/foreign language (L2) education, involves integrated network of cues that enhance meaning-making
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and cognitive processing (2). Recent research highlights
the importance of multimodal approaches in language
teaching, supporting emotional engagement, deeper
comprehension, and the development of essential mul-
timodal literacy skills for digital communication today
(3, 4). Language learning is inherently multimodal, in-
volving not only speech but also nonverbal behaviors like
gestures and facial expressions to scaffold understanding
(3, 5). Written input often complements auditory input,
providing extra cues when audio alone is insufficient—a
common situation in diverse L2 settings (6). This multi-
modal nature is reflected in instructional materials that
combine reading and listening, such as coursebooks with
matched texts and audio (5). Despite extensive inves-
tigation into modality effects, how cognitive processes
differ across reading, listening, and combined modalities
remains understudied. Based on Mayer’s (2001) cogni-
tive theory of multimedia learning, positing distinct but
interacting auditory and visual channels, this study ex-
plores how these modalities affect the cognitive process-
ing efficiency of single L2 words (7). The research aims
to determine whether significant differences exist among
these modalities in EFL learners’ semantic processing,
informing both theory and teaching practices to optimize

vocabulary acquisition.

Methods

The study involved 120 students from the Department
of English Language and Literature at the University of
Gonabad, Iran, majoring in English Language Teaching
or English Language and Literature. Participants were
selected using a modified paper-based TOEFL proficien-
cy test focusing on Structure and Written Expression and
Reading Comprehension, with a cut-off score of 520 to
ensure intermediate-level English proficiency. From 165
qualifying students, 120 (79 females, 41 males) aged

19 to 24 and native Persian speakers were randomly as-
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signed to three equal groups corresponding to the three
experimental modalities: reading, listening, and reading
while listening.

The study examined EFL learners’ cognitive processing
of single English adjectives preceded by prime nouns,
forming noun-adjective dyads. Sixty dyads were created,
half affectively congruent (e.g., positive noun+positive
adjective) and half incongruent (e.g., positive nount+neg-
ative adjective), carefully matched on lexical variables
such as valence, arousal, concreteness, frequency, and
length according to Jonczyk (2016) (19).

A semantic decision task measured participants’ ability to
judge affective relationships between word pairs. Using
PsychoPy software, words were presented sequential-
ly with controlled timing: A fixation point (2000 ms), a
prime noun (1000 ms), followed by the target adjective
displayed until response or 2000 ms. Participants pressed
designated keys to indicate whether word pairs were
emotionally congruent. The reading group viewed words
visually, the listening group heard them via headphones,
and the reading while listening group received both audi-
tory and visual presentation. The experiment comprised
60 randomized trials to control order effects with visible
text formatted for optimal clarity. Sessions lasted approx-
imately five minutes per participant, balancing exposure
and minimizing fatigue.

Data analysis using SPSS included descriptive statistics
and one-way ANOVA on error rates (ER) across modal-
ities. Significant differences were further explored with
Fisher’s LSD post hoc tests to identify specific group

contrasts contributing to the overall effect.

Results

Table 1 presents the means and standard deviations of
error rates (ERs), expressed as percentages, across dif-
ferent prime-target conditions and modalities. The data

clearly indicate that the reading while listening group
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exhibited superior cognitive processing of L2 single
words, achieving the lowest ERs in all conditions com-
pared to the reading-only and listening-only groups
(M=7.25, SD=0.11). The reading group demonstrated
intermediate performance, with higher ERs than the
multimodal group but lower than the listening group

(M=12.82, SD=0.11). Conversely, the listening group

showed the highest ERs overall, suggesting greater dif-
ficulty in processing affective relationships between
prime and target words under this modality (M=17.13,
SD=0.10). These results highlight the advantage of
combined visual and auditory input over unimodal pre-
sentation in enhancing accurate cognitive processing of

L2 vocabulary.

Table 1. Means and standard deviations of ERs for different modalities

Listening Reading Reading while listening
ER(%) SD ER(%) SD ER (%) SD
Positive-Positive 18.11 0.11 14.21 0.11 8.33 0.12
Positive-Negative ~ 17.89 0.10 11.91 0.12 6.45 0.11
Negative-Positive  15.67 0.10 11.07 0.12 6.67 0.11
Negative-Negative 17.23 0.11 14.10 0.11 7.58 0.12
Total Mean 17.13 0.10 12.82 0.11 7.25 0.11

To determine whether the observed differences in cog-
nitive processing among the three modality groups were
statistically significant, a one-way ANOVA was conduct-
ed. As presented in Table 2, the results revealed a signif-

icant effect of modality on EFL learners’ cognitive pro-

cessing of single words, with F(2, 117)=7.383, P=0.001.
This indicates that the modality type (i.e., reading, listen-
ing, and reading while listening) had a meaningful im-
pact on learners’ performance, validating the differential

ERs observed across groups.

Table 2. One-way ANOVA on cognitive processing among the three modality groups

Sum of Squares df Mean Square F Sig.
Between Groups 7129.950 2 3564.975 7.383 .001
Within Groups 56496.550 117 482.876
Total 63626.500 119

The significant ANOVA outcome justified subsequent
post hoc analyses to identify which specific group
comparisons accounted for the effect. As shown in

Table 3, the LSD post hoc test reveals that the statis-

tically significant differences in cognitive processing
primarily occur between the reading while listening
group and the other two modality groups (i.e., listen-

ing and reading). Specifically, participants in the read-
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ing-while-listening group demonstrated significantly between the listening and reading groups, indicating

lower ERs than those in either the listening or reading that these two modalities produced comparable cogni-
groups. However, no significant difference was found tive processing accuracy.

Table 3. LSD Post hoc Test

95% Confidence Interval
Mean Difference Std. Error Sig.

Lower Bound Upper Bound

Reading -3.825 4914 0.438 -13.56 591
Listening

Reading While listening -17.925%* 4914 0.000 -27.66 -8.19

Listening 3.825 4914 0.438 -5.91 13.56
Reading

Reading While listening -14.100* 4914 0.005 -23.83 -4.37
Reading While Listening 17.925% 4914 0.000 8.19 27.66
listening Reading 14.100%* 4914 0.005 437 23.83

*The mean difference is significant at the 0.05 level

Conclusion

The present study aimed to investigate the effect of
modality type on EFL learners’ cognitive processing
of linguistic stimuli. The results demonstrated that
modality significantly affects the processing accuracy
of single words in L2 learning contexts. Notably, the
multimodal condition combining reading and listening
proved more effective than unimodal conditions in-
volving either reading or listening alone in the cogni-
tive processing of L2 single words. This suggests that
presenting information through both visual and audito-
ry channels allows learners to engage multiple cogni-
tive pathways simultaneously, thereby enhancing the
encoding, retention, and retrieval of vocabulary items.
While unimodal input provides valuable linguistic ex-
posure, it places all cognitive demands on one senso-
ry channel, potentially limiting processing efficiency
and increasing cognitive load. In contrast, multimodal

input distributes cognitive processing across channels,

reducing overload and promoting deeper processing.
These findings underscore the pedagogical impor-
tance of integrating multimodal materials in language
instruction, as such approaches appear to optimize
learners’ attention, engagement, and comprehension,
ultimately leading to improved language acquisition

outcomes.
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