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Objective: The present study was conducted with the aim of determining the mediating
role of academic hope in the relationship between academic possible selves and academic
commitment.

Methods: The method of this research was correlational and structural equation type. The
statistical population was the students of different academic levels of Shiraz University
in the academic year of 1401. The participants of the research included 253 male and
female students of Shiraz University who were selected by available sampling method
and answered three questionnaires: possible selves (Oyserman et al., 2004), academic
hope (Simpson, 1999) and academic commitment (Human - Vogel and Rabe, 2015). In
order to investigate the proposed research model, the structural equation modeling method
was used, and to determine the mediating role of the academic hope variable, the bootstrap
method was used in Amos software.

Results: The findings from data analysis showed that academic possible selves were a
direct and significant predictor of academic hope (P<0.05). Also, academic possible
selves were able to positively and significantly predict academic commitment both
directly (P<0.01) and through academic hope (P<0.01).

Conclusions: In general, the results of the present study indicate the importance and
effective role of academic possible selves in increasing academic hope and academic
commitment. Therefore, considering the effective role of possible selves in increasing
academic hope and commitment to education, it is necessary for educational planners and
counselors to design the necessary interventions to develop academic possible selves.
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Extended Abstract
1. Introduction

Many of us spend a considerable amount of time daydreaming and imagining the future.
Contrary to common belief, research has shown that imagination has powerful
consequences (Dunkel & Kerpelman, 2006). In this regard, Markus and Nurius (1986)
introduced the "Possible Selves Theory" to describe individuals’ representations of the self
in the future. Possible selves are cognitive manifestations of one’s goals, desires,
motivations, fears, and enduring threats, which serve motivational functions for future
behavior and help regulate human actions. These possible selves function motivationally in
two ways: approach-oriented (motivating one to realize them) or avoidance-oriented
(motivating one to prevent their realization) (Markus & Nurius, 1986). When vividly and
strategically imagined (i.e., plausible possible selves), they gain the capacity to regulate
behavior (Oyserman & Fryberg, 2006). The present study examines the emotional and
motivational outcomes of possible selves in the academic domain. Specifically, academic
possible selves are the mental representations students create of their future in terms of
education and scholarly achievement. These images act as motivational and self-regulatory
tools in educational settings, assisting students in maintaining focus, controlling their
behavior, and striving consistently to achieve their academic aspirations and avoid
associated concerns (O'Donnell & Oyserman, 2022). Imagining future selves elicits
emotional responses. Academic hope is a conscious, positive, and activating emotion
(Pekrun, 2006), typically experienced when individuals evaluate the prospect of success
positively and perceive a certain degree of control over the situation. According to Snyder’s
theory (2002), academic hope involves the setting of educational goals by students, the
development of pathways for achieving (or avoiding) those goals, and sustaining agentic
thinking throughout the process to maintain the necessary energy and motivation. Given the
conceptual proximity of these two constructs, academic possible selves, through cognitive
representation of goals, consideration of strategic pathways, and personal agency, can
contribute to the development of academic hope. Another construct addressed in this study
Is academic commitment, which—based on prior research on the motivational outcomes of
possible selves (Oyserman et al., 2015; Vasilevskaya & Molchanova, 2021)—is considered
an additional outcome variable. Human-Vogel and Rabe (2015) examined academic
commitment in terms of students’ long-term persistence and engagement in study activities,
their satisfaction with academic efforts, the extent of their investment in academic tasks,
their perception of the attractiveness of alternative options over studying, and the perceived
personal significance of their academic pursuits as a source of meaning in life. It is expected
that plausible academic possible selves, by motivating and regulating behavior through the
provision of strategic pathways and future-oriented roadmaps, can enhance students’
perseverance and investment in their academic tasks, thereby strengthening academic
commitment. Moreover, numerous studies have shown that hope can predict academic
performance (Snyder, 2002; Dortaj & Mehralian, 2018; Narimani & Hedayat, 2020;
Dehghani et al., 2022). As previously noted, according to Snyder’s theory (2002), academic
hope encompasses the pursuit of academic goals through simultaneous use of pathway and
agency thinking. It is therefore expected that students with high levels of academic hope
can maintain the motivation and energy necessary to achieve their academic goals and
commitments and overcome obstacles along the way. Based on this theoretical framework,
the research hypotheses were formulated as follows:

1. Academic possible selves are a direct predictor of academic commitment.
2. Academic possible selves are a direct predictor of academic hope.
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3. Academic hope mediates the relationship between academic possible selves and
academic commitment.

2. Materials and Methods

The present study employed a correlational research design using structural equation
modeling (SEM). The statistical population consisted of students at various academic levels
from Shiraz University during the 2022-2023 academic year. A total of 253 male and
female students from Shiraz University participated in the study. Participants were selected
through convenience sampling and completed three questionnaires: the Possible Selves
Questionnaire (Oyserman et al., 2004), the Academic Hope Scale (Simpson, 1999), and the
Academic Commitment Scale (Human-Vogel & Rabe, 2015). To examine the proposed
research model, structural equation modeling was conducted. The mediating role of
academic hope was tested using the bootstrap method in AMOS software.

3. Results

The data analysis revealed that academic possible selves significantly and directly predicted
academic hope (5 = 0.20, p = 0.011). Additionally, academic possible selves were found to
positively and significantly predict academic commitment both directly (8 = 0.21, p =
0.004) and indirectly through academic hope (# = 0.13, p = 0.01).

As shown in Table 1, when academic hope was entered into the model as a mediator, the
direct effect of academic possible selves on academic commitment was no longer
significant.

Table 1. Direct, Indirect, and Total Effects of Academic Possible Selves on Academic Commitment
Academic commitment

Academic Direct P Indirect P Total P
possible Selves
(Plausibility 0.12 0.09 0.13 0.01 0.25 0.004
Score)

Note. B = standardized regression coefficient; p = significance level.

4. Discussion and Conclusion

The present study aimed to investigate the mediating role of academic hope in the
relationship between academic possible selves and academic commitment. The findings
indicated that academic possible selves were significant direct predictors of both academic
hope and academic commitment. Furthermore, academic possible selves positively and
significantly predicted academic commitment through the mediating role of academic hope.
As expected, these results are consistent with previous research that has examined the
influence of possible selves within academic contexts. In this study, the plausibility score
was used as an operational definition of academic possible selves. Plausibility refers to the
degree to which possible selves and their associated strategies are sufficiently detailed and
concrete, such that they provide a clear roadmap toward the envisioned future (Oyserman
et al., 2004; Horowitz et al., 2020). In other words, a higher plausibility score indicates that
an individual has generated more possible selves and more strategies to attain them.
Academic commitment, as noted earlier, refers to persistence and continuity in academic
efforts, satisfaction with academic pursuits, investment in academic tasks, prioritization of
study over competing alternatives, and perceiving one's studies as personally meaningful
and aligned with a sense of purpose in life. When students envision possible selves along
with strategies to achieve them and reach a high plausibility score, they are likely to
experience greater motivation. Moreover, the presence of well-defined strategies lends
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possible selves the capacity for self-regulation (Oyserman & James, 2012). Through their
self-regulatory power, possible selves can guide and sustain behavior over time, supporting
continued effort toward the realization of future-oriented academic aspirations.
Accordingly, plausible academic possible selves can, through their motivational and self-
regulatory properties, foster greater persistence in academic endeavors, increased
investment of time and energy in studying, greater prioritization of academic tasks over
competing alternatives, enhanced satisfaction with academic work, meaningful
commitment, and ultimately, a stronger overall academic commitment. Moreover,
envisioning realizable possible selves accompanied by pathways to achieve them leads
students to perceive themselves as agents capable of attaining their academic goals. This
agentic self-perception gives rise to the experience of academic hope, as hope encompasses
both the strategies (pathways) and the sense of agency necessary to pursue goals. The
mediating role of academic hope in the relationship between possible selves and academic
commitment can be understood in this light: plausible academic possible selves, by their
motivational and regulatory nature, activate positive emotions—specifically academic
hope—through fostering agency and offering a roadmap toward the future. In other words,
when students hold plausible academic possible selves, they are more likely to evaluate
academic success positively and perceive a certain degree of control over outcomes. These
conditions increase the experience of academic hope. Hope, as an activating positive
emotion, then motivates students to engage with their academic responsibilities and fuels
their desire to achieve academic success. Given the motivational nature of academic
commitment, this relationship aligns with Pekrun’s (2006) model, which posits that
emotions precede motivational outcomes. Therefore, when conditions are created that allow
students to form more plausible academic possible selves, they are likely to experience
greater academic hope. This activating positive emotion contributes to sustained effort in
studying, higher satisfaction with academic work, prioritization of academic tasks, greater
investment in coursework, an increased perceived importance of academic studies (i.e.,
meaningful commitment), and ultimately, stronger overall academic commitment. In light
of the significant influence of academic possible selves on fostering academic hope and
commitment, it is essential that educational policymakers and academic counselors develop
interventions aimed at cultivating students' academic possible selves.

5. Ethical Considerations

Compliance with ethical guidelines: All ethical principles are considered in this article.
The participants were informed about the purpose of the research and its implementation
stages. They were also assured about the confidentiality of their information and were free
to leave the study whenever they wished, and if desired, the research results would be
available to them.
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Extended Abstract
1. Introduction

Creativity and the possibility of cultivating creativity have always been of interest during
different times (Dehghani et al., 2018). Vernon (1989) considers creativity as a person's
ability to create methods, ideas, theories, new products, and scientific reproduction that are
scientifically valuable. In another definition, creativity has been defined as the mental
ability to create new ideas (Harvey and Berry, 2022). Guilford considers four characteristics
of fluency, flexibility, originality, and elaboration to measure creative thinking (Wu, 2019).
fluency refers to the number of responses that a person can make in a given amount of time
(Eysenck, 1994). Flexibility refers to a person's ability to solve crises using different
methods (Saif, 2018). Originality or novelty refers to the unigueness and novelty of one's
reactions and responses (Runco and Jaeger, 2012). Finally, elaboration refers to adding new
concept to existing basic concepts or the ability to add details (Sternberg, 2018). The term
gamification means the use of game elements and mechanics in a non-game environment
or inducing a sense of play into an environment in various contexts to motivate and attract
people to perform specific activities and solve various problems (Kapp, 2012). Another
active model of education is synectics. The word synectics refers to the combination of
diverse ideas (Jafari Kamangar, Foroghi, 2018). This model was designed by William
Gordon (1961) and his assistants to reveal the flow of creativity and innovation (Mehrjo,
Sarmadi, and Beheshti, 2020).

2. Materials and Methods

This research was a multi-group pre-test-post-test quasi-experimental research. The
statistical population was all male students of the sixth grade of Divandarreh city, who were
studying in the academic year of 2022-2023. sing the cluster random sampling method, one
of the primary schools of the second period of the city was selected. The statistical sample
included 60 male students in the sixth grade who were organized into two classes of 30
students one class was randomly selected as the experimental group of gamifications and
the other class as the experimental group of synectics. were implemented during 12 sessions
and five consecutive weeks.

Table 1. Topics of Sessions in Research Groups
Gamification Group

Training Session — Synectics Group
Game Map Activity Done
First Session avatar login pre-exam & introduction pre-exam & introduction
Second Session step 1 storytelling with unfinished Become a piece of paper
sentences
Third Session step 2 shopping display from the store Become a store seller
Fourth Session step 3 Making a replica of the globe Become a planet Earth
Fifth Session step 4 Construction of pasta structure Become a Building architect
Sixth Session step 5 Making Iran map puzzle Become Iran
Seventh Session step 6 Blind artist show Become a blind person
Eighth Session step 7 Invent strange jobs Become a wheat seed
Ninth Session step 8 New money design Become a bank employee
Tenth Session step 9 Crafts with disposable items Become a Disposable container
Eleventh Session step 10 Create a new game Become a class teacher

Twelfth Session Reach the box Post-test implementation Post-test implementation
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To operationalize gamification in the experimental group, a game map (Figure 1) was
designed by the researchers according to the characteristics of the research. The game map
showed an earthy path in the middle of a pond, which consisted of ten steps.

Figure 1. The Game Map used in the Experimental Group by the Gamification Method
In the synectics group, six stages of the strategy of this model were used in each session.

Describe
the topic

Direct
Analogies

New Direct Personal
Analogy Analogies
Compressed -

Conflicts

Figure 2. Synectics Stages

i !
2 52 \

In the present study, Torrance's visual creative thinking test was used as a measurement
tool.

3. Results

The results of data analysis using multivariate covariance analysis at a significance level of
less than 0.05 showed that there is a significant difference between the use of educational
interventions based on gamification and synectics on students' creativity, in such a way that
the use of these interventions increases It has become creative (p>0.05). Also, the amount
of changes in originality and elaboration components using gamification intervention is
significantly more than innovation, but the difference in flexibility and fluency components
of the two groups was not significant (p<0.05).
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Table 2. The Results of Covariance Analysis in Variables

Variable Source SS DF MS F P PES
Creativit Pertest  18.150 1 18.150 0.146 0.704 0.003
ity group 1540.2 1 1540.2 11.759 0.001 0.169
it Pertest  3.267 1 3.067 0.335 0.565 0.006
ginaity group 166.6 1 166.6 13.902 0.000 0.193
Caborat Pertest 0417 1 0.417 0.40 0.842 0.001
aboration group 273.0 1 273.0 22.630 0.000 0.281
o Pertest  0.017 1 0.017 0.002 0.966 0.000

Flexibility
group 12.150 1 12.150 1.168 0.284 0.020
Pertest  3.750 1 3.750 0.387 0.536 0.007

Fluency
group 11.267 1 11.267 1.036 0.313 0.018

4. Discussion and Conclusion

The present research was conducted with the aim of investigating educational interventions
based on gamification and synectics on creativity and its components in sixth grade
elementary school students. The results of this research showed that the use of educational
interventions based on gamification and synectics had significant effects on creativity. The
result obtained with the findings of the researches Ugur (2019), Chang et al. (2019) and
Aljraiwi (2019) is aligned. In explaining this result, it can be said that the use of educational
interventions based on gamification and its elements directly and indirectly cultivated the
metaphorical way of thinking in students and has been effective on the components of
originality, elaboration, flexibility and fluency of students. Also, the results of data analysis
show that educational interventions based on gamification had more significant effects on
the components of originality and elaboration. The findings of this research also showed
that despite the effectiveness of educational interventions based on gamification and
synectics on creativity and its components and the greater impact of educational
interventions based on gamification on the components of originality and elaboration, but
in the two components of flexibility and fluidity, no significant difference was observed
between these two interventions. Fluency means the ability to produce many answers and
ideas, and flexibility means diversity in answers. In line with Maroofi and Moludi (2014),
it can be said that there is a significant impact on fluency and flexibility components due to
relative stability in mental formats through uniform curriculum, passive teaching methods,
repetitive exercises, and activities, coordinated evaluations, all of which encourage
convergent thinking. It was not possible to conduct this research in a limited time.

5. Ethical Considerations

Compliance with ethical guidelines: All ethical principles are considered in this article.
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1. Pillai's Trace

2. Wilks' Lambda

3. Hotelling's Trace
4. Roy's Largest Root
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Article Info ABSTRACT

Article history: Objective: The purpose of the current research was to provide a model of the causal
relationships of academic buoyancy based on grit and future orientation mediated by
problem solving skills in students using the method of structural equation modeling.
Methods: This study was conducted using a descriptive-correlational design and structural
Accepted 20 August 2024 equation modeling on a sample of 382 undergraduate students from Bu-Ali Sina
University, selected through cluster sampling based on the Morgan table. The research
instruments included four questionnaires: Dehghanizadeh and Hossein-Chari's academic
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Keywords: buoyancy (2013), Duckworth's grit (2007), Steinberg's future orientation (2009), Heppner's
Academic Buoyancy, problem solving skills (1982).

Grit, Results: According to the research findings, grit has a direct effect on academic buoyancy
Future Orientation, (B=0.35,P <£0.01). Future orientation has a direct effect on academic buoyancy (f = 0.29,

P <0.01). Problem-solving skills have a direct effect on academic buoyancy (p =0.32, P <
0.01). Grit affects problem-solving skills (B = 0.21, P < 0.01). Future orientation affects
problem-solving skills (B = 0.43, P < 0.01). The indirect effect of grit on academic
buoyancy through problem-solving skills is significant (B = 0.06, P < 0.01). The indirect
effect of future orientation on academic buoyancy through problem-solving skills is
significant (f = 0.14, P < 0.01). The results of the structural equation modeling, analyzed
using LISREL software, indicated that the research model is a good fit.

Conclusions: The proposed model of the current research demonstrated a good fit with the
collected data. This study provided evidence for the mediating role of problem-solving
skills in the relationship between grit and future orientation with academic buoyancy. In
light of these findings, considering the influential role of grit and future orientation and
their adaptable and flexible nature, educational programs are necessary to enhance
academic buoyancy.

Problem Solving Skills.
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Extended Abstract
1. Introduction

Academic vitality is one of the essential skills of the 21st century, referring to students'
ability to effectively cope with academic challenges and pressures, playing a fundamental
role in their mental health and academic success (Hoseinkhani, Ghasemi, & Hejazi, 2021;
Martin & Marsh, 2019). This ability, within the framework of positive psychology,
focuses on resilience, adaptability, positive recovery, and constructive coping with
adversities (Azadian Bojnord et al., 2020; Hon et al., 2021). Research indicates that
individuals with higher academic vitality are more resilient, show greater persistence in
the face of difficulties, and have lower dropout rates (Badieh & Sharif, 2024; Jarchlo et
al., 2021). Martin and Marsh (2008), through the protective—vulnerability model and the
motivation and engagement wheel model (2010), demonstrated that academic vitality is
influenced by components such as planning, goal-setting, and grit (Martin et al., 201).

Recent studies have identified grit and future orientation as two key antecedents of
academic vitality. Grit, encompassing perseverance of effort and consistency of interest, is
associated with positive academic performance, reduced procrastination, and increased
self-regulation strategies (Duckworth et al., 2007; Xiang & Yang, 2022). Future
orientation, emphasizing temporal perspective, future anticipation, and planning, enhances
learners’ motivation and persistence toward achieving educational goals (Cheng et al.,
2019; Seginer, 2019; Badieh & Sharif, 2024). Moreover, problem-solving skills have been
recognized as a mediating variable between grit and future orientation with academic
vitality, facilitating purposeful behavior regulation, motivation maintenance, and
resilience in the face of academic problems (Follia et al., 2009; Potvin et al., 2024;
Dinapoli & Miller, 2022). This study was designed to examine a conceptual model of
academic vitality and the direct and mediating roles of the above variables.

2. Materials and Methods

The present study is descriptive-correlational and utilized structural equation modeling
(SEM) to examine direct and indirect effects of the variables, with data analysis conducted
using LISREL software. The statistical population consisted of all students of Bu-Ali Sina
University, Hamadan, during the second semester of 1400-1401 (2022-2023).
Considering potential attrition, a sample of 382 students was selected via cluster random
sampling. From each faculty, three classes (approximately 20 students each) were
randomly chosen, and students completed the questionnaires.

Four instruments were used for data collection:

- Martin and Marsh’s (2008) Academic Vitality Questionnaire, comprising 9 items
scored from 9 to 45, with two factors—adaptation to difficult conditions and
optimism—showing reliability of 0.91 in this study.

- Duckworth’s (2007) Grit Questionnaire, with 17 items covering two dimensions—
consistency of interest and perseverance of effort—with an overall reliability of 0.80.

- Steinberg et al.’s (2009) Future Orientation Questionnaire, including 15 items with
two factors—future planning and temporal perspective—showing reliability of 0.89.

- Heppner and Petersen’s (1982) Problem-Solving Questionnaire, comprising 35 items
with three factors—problem-solving confidence, approach—avoidance style, and
personal control—exhibiting an overall reliability of 0.91. Construct validity for all
instruments was confirmed via exploratory factor analysis and KMO index (ranging
from 0.78 to 0.8).
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3. Results

A total of 382 undergraduate students (139 females, 243 males) participated, with a mean
age of 24.71 + 10.60 years. Data were analyzed using Pearson correlation and SEM.
Assumptions of the model, including normal distribution of data, independence of errors,
and absence of multicollinearity, were examined, indicating normality, error
independence, and no multicollinearity among variables. Correlation results revealed
positive and significant relationships between grit and problem-solving skills (r=0.31,
p<0.01), grit and academic vitality (r=0.52, p<0.01), future orientation and problem-
solving skills (r=0.76, p<0.01), future orientation and academic vitality (r=0.67, p<0.01),
and problem-solving skills and academic vitality (r=0.63, p<0.01). The model fit indices
(RMSEA=0.062, CFI=0.97, IFI=0.97, GF1=0.94, y*/df=2.61) indicated good model fit.
According to the model results, the direct effects of grit (f=0.35, p<0.01), future
orientation ($=0.29, p<0.01), and problem-solving skills (f=0.32, p<0.01) on academic
vitality were positive and significant. Additionally, the effects of grit (=0.21, p<0.01) and
future orientation ($=0.43, p<0.01) on problem-solving skills were also positive and
significant. Bootstrap results with a 95% confidence level demonstrated that the indirect
effects of grit (f=0.06) and future orientation (B=0.14) on academic vitality through
problem-solving skills were significant, as confidence intervals did not include zero.

4. Discussion and Conclusion

Exploration of academic vitality in contemporary education reveals a complex interplay of
factors shaping learners’ ability to overcome academic challenges. This study identified
three key predictors—future orientation, grit, and problem-solving skills—and evaluated
them using SEM. The findings indicate that future orientation is directly and positively
related to academic vitality; learners with clear goals, time management skills, and high
motivation show greater persistence and less fatigue in academic tasks. The positive direct
effect of grit on academic vitality confirms learners’ commitment and perseverance in
facing difficulties. Problem-solving skills also significantly influence academic vitality,
demonstrating that individuals with strong problem-solving abilities actively tackle
challenges, enhancing motivation and academic success.

Besides direct effects, the significant indirect effects of future orientation and grit on
academic vitality via problem-solving skills highlight the mediating role of this skill in
academic psychological processes. Limitations include sampling from a single university
and self-report measures, limiting generalizability. It is recommended that educational
protocols be designed to examine the impact of these factors on academic vitality in other
student populations, with strategies developed to support at-risk students and enhance
academic success. Furthermore, teaching skills related to academic vitality within life
skills courses could improve positive attitudes and academic performance.

5. Ethical Considerations

Compliance with ethical guidelines: All ethical principles are considered in this article.
The participants were informed about the purpose of the research and its implementation
stages. They were also assured about the confidentiality of their information and were free
to leave the study whenever they wished, and if desired, the research results would be
available to them.
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students in Bushehr who were studying in the academic year 2021-2022. To collect data,

Keywords: first, 372 students were selected using multi-stage cluster sampling method and then 32
Cognitive bias, students with academic failure were selected and assigned into two experimental and
Self-efficacy, control groups (16 students in each) using random assignment method. Before and after
Responsibility, the intervention, participants in both groups completed the Individual and Social
Academic motivation, Responsibility Questionnaire by Lee et al. (2008) and the Academic Motivation
Academic failure, Questionnaire by Walrand et al. (1992). The intervention design was carried out for the
Students. experimental group using dot probe software for eight weeks.

Results: The results showed that the intervention aimed at cognitive bias modification
improved intrinsic motivation (p<0.01) and reduced extrinsic motivation (p<0.01) of
students with academic failure. The findings also indicated the effect of cognitive bias
modification on responsibility (p<0.05) and the component of personal responsibility
(p<0.05).

Conclusions: According to the findings of the present study, an intervention focused on
correcting the cognitive bias expressing self-efficacy of students with academic failure,
while reducing these biases, can create self-efficacy beliefs and consequently, a sense of
self-efficacy, and pave the way for increasing academic motivation and responsibility.
This desirable process, in turn, will pave the way for the improvement of academic
performance.
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Extended Abstract
1. Introduction

Educational failure is one of the major concerns of families and education professionals
today, because every year a large number of students face a phenomenon called educational
failure (Xinpei et al., 2023). The issue of academic failure and success has a long history,
dating back to the history of human literacy, but officially after education became
compulsory in the late nineteenth century and in line with industrial developments and the
need for trained and specialized workers, the thoughts of government officials and
education professionals have increased on this issue (Fang, Brown & Hamilton, 2023).

Among the factors that have been identified by researchers as factors affecting academic
performance is academic responsibility. Responsibility, which is defined as an internal
obligation and commitment to perform all assigned tasks and activities well, is also the same
commitment that students assume towards performing their academic duties (Sepah
Mansour, 2017). Responsibility results in creating a sense of satisfaction with life, and the
existence of indifferent people is due to a parenting style in which responsibility has not
been a priority. In other words, children and adolescents who do not have opportunities to
make decisions and accept responsibility for their decisions will be poor decision-makers
in adulthood (Seifi et al., 2017).

Another factor related to an individual’s educational status is academic motivation. The
innate human desire for curiosity and learning, which is motivation, encourages people to
perform specific activities aimed at acquiring knowledge and understanding the
environment (Abesha, 2018). This intrinsic motivation spontaneously moves individuals to
perform specific tasks that are initially valuable and satisfying for the individual, regardless
of external rewards (Lynch, Lerner, & Leventhal, 2017), but the strengthening or weakening
of these spontaneous behaviors is influenced by environmental reactions (Osonwa, et al.,
2019).

One of the most important factors affecting students' academic progress and performance
Is self-efficacy (Zhao, Ren & Yang, 2024). People with low self-efficacy feel helpless and
incapable of exerting control over life events and consider any effort ineffective and useless;
in contrast, people with high self-efficacy believe that they have the necessary ability and
competence to effectively deal with life events and challenges (Regier & Savic, 2020).
Correcting or modulating cognitive bias means using strategies that lead to changes in the
cognitive processing method and, through regular practice, targets cognitions that play a
role in creating unpleasant emotional reactions (Koster, Fox, & MacLeod, 2009).

The present study was conducted to investigate the effectiveness of correcting cognitive
biases that express self-efficacy on the responsibility and academic motivation of students
with academic failure.

2. Materials and Methods

The present study is a quantitative study in terms of the nature of the data collected and an
applied study in terms of its purpose. The present study method was quasi-experimental and
used an unequal control group design. The statistical population of the study included
female students in the second year of secondary school in Bushehr. To select the sample,
using a multi-stage cluster sampling method, first three schools were randomly selected
from the second year of secondary school for girls in Bushehr. In the second stage, four
classes from each school (A total of 12 classes) were selected with a total of 372 students.
Then, considering the inclusion criteria, 40 students were selected. The inclusion criteria
were; having a semester GPA of less than 15, being in the bottom 20% of the class, and
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being identified by the academic counselor as a student with academic failure. The
exclusion criteria were; absenteeism of more than two sessions, psychological problems,
and being under treatment. The sample members were randomly assigned to two
experimental and control groups (20 people in each group), but 8 of them were excluded
from the research process due to failure to complete the post-test questionnaires or failure
to participate in more than two cognitive bias correction sessions. The questionnaires used
included the Academic Motivation Scale of Vallerand et al. (1992) and the Personal and
Social Responsibility Questionnaire of Li et al. (2008).

3. Results

Descriptive and inferential statistical methods (univariate analysis of variance) were used
for analysis. The results showed that the intervention aimed at correcting cognitive bias
improved intrinsic motivation (p<0.01) and reduced extrinsic motivation (p<0.01) of
students with academic failure. The findings also indicated the effect of correcting cognitive
bias on responsibility (p<0.05) and the component of personal responsibility (p<0.05).

Table 1. Results from univariate analysis of covariance (ANCOVA)

Source of Variables Sum of Degree of Mean i Effect
dispersion squares freedom squares g size
Intrinsic 87.91 1 87.91 332 005 0.12
motivation
Extrinsic 82.00 1 82.00  11.37 003  0.32
motivation
Lack of 10.11 1 1011 094 034 038
Group mot.lv.atlon
Individual 191.03 1 19103 334 005 0.16
responsibility
Social | 23.49 1 23.49 1.82 0.18  0.06
responsibility
Responsibility 348.51 1 348.51 413 0.05 0.29
Intrinsic 634.45 24 26.43
motivation
Extrinsic
motivation 173.046 24 7.21
Lack of
Error motivation 256.22 24 10.67
Individual
responsibility 1597.975 28 57.07
Social
responsibility 359.90 28 12.85
Responsibility 2362.18 28 84.36
Intrinsic
motivation 128414.00 32
Extrinsic 151519.00 32
motivation
Lack of 5455.00 32
Total motivation
Individual 35603.00 30
responsibility '
Social | 44105.00 32
responsibility
Responsibility 156954.00 32

As can be seen in Table 1, the results showed that the intervention aimed at correcting
cognitive bias increased intrinsic motivation (p<0.05, F = 3.32) and decreased extrinsic
motivation (p<0.03, F = 11.37). However, it did not produce a significant change in the
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amotivation dimension (p<0.34, F = 0.94). This intervention also led to a significant
increase in overall responsibility (p<0.05, F = 4.13) and individual responsibility dimension
(p<0.05, F = 3.34) and did not produce a change in the social responsibility dimension
(p<0.18, F = 1.82).

4. Discussion and Conclusion

The present study aimed to investigate the effect of correcting cognitive bias towards self-
efficacy on academic motivation and responsibility of students with academic failure. The
finding of the present study was that correcting cognitive bias towards self-efficacy on the
intrinsic and extrinsic motivation of students with academic failure. To explain the findings
of the present study, it can be stated that changing the attention and focus of students with
academic failure from concepts expressing self-efficacy, based on an intervention plan, has
been able to free their minds from concepts that are tied to inability and failure. Because
cognitive biases, as mental distortions that distance people from reality, cause people to not
have a realistic estimate of their abilities and feel ineffective under the influence of these
biases (Manning et al., 2021).

Another finding of the present study was the effect of correcting cognitive bias towards
self-efficacy on increasing the responsibility of students with academic failure. Cognitive
bias refers to the attention in the way information is processed, with the help of which
people pay more attention and react to some of the issues around them and do not consider
others. Cognitive bias means that a person likes and prefers to process threatening and
inappropriate information, either with the help of increasing attention resources (attentional
bias) or by means of threatening or negative evaluation documents to uncertain information
(interpretive bias) (Acciarini, Brunetta, & Boccardelli, 2021). It seems that changing
attention, accuracy and strengthening focus and strengthening decision-making and
appropriate response to events, which are among the goals of the experimental intervention,
namely the use of software, has been able to have a significant effect on strengthening the
individual and social responsibility of students.

5. Ethical Considerations

Compliance with ethical guidelines: All ethical principles are considered in this article.
The participants were informed about the purpose of the research and its implementation
stages. They were also assured about the confidentiality of their information and were free
to leave the study whenever they wished, and if desired, the research results would be
available to them.
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Objective: One of the important issues in the field of education and academic
progress is the issue of student procrastination. This study was conducted with the
aim of examining the fit model of academic procrastination based on cognitive
fatigue and perfectionism with the mediating role of emotional self-regulation.
Methods: The research method of the current study was correlation of structural
equation model type. The statistical population of this research included all
secondary school students of Urmia city in 1402, and a sample of 200 people was
selected from the statistical population through a multi-stage cluster random
sampling method. To collect the data of this research, were used Aitken's
procrastination questionnaires (1991), Rasouli and Bahrami's academic
perfectionism questionnaire (2015), Hoffman and Kashden's emotional self-
regulation questionnaire (2010) and Smets et al.'s (1996) multidimensional fatigue
questionnaire (MFI).

Results: The results of the analysis of the Pearson correlation coefficient test
showed that there is a significant correlation between the variables of cognitive
fatigue, perfectionism, procrastination, and emotion regulation, and the standard
coefficients of the paths showed direct paths of cognitive fatigue to academic
procrastination (f=0.71); And academic perfectionism is statistically significant to
academic procrastination (f=0.63). Also, to examine the indirect paths, the results
of the bootstrap test showed that the lower limit and the upper limit of the indirect
paths of cognitive fatigue and perfectionism through emotional self-regulation;
They do not include zero, which indicates the significance of indirect paths.
Conclusions: According to the obtained results, it can be concluded that the
relationship between academic procrastination and cognitive fatigue and
perfectionism is not a simple linear relationship, and emotion self-regulation can
moderate this relationship. It is suggested to the specialists of the education system
to prevent procrastination of students by holding training workshops on emotion
regulation skills.
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Extended Abstract
1. Introduction

One of the important issues in the field of planning, education, and academic progress is
paying attention to psychological dimensions. One of these dimensions is academic
procrastination, which, despite its negative consequences, is a common behavior in
educational environments (Shalini, 2019) and is associated with harmful consequences,
including low grades in class, periodic withdrawals, poor physical and mental health, and
interpersonal problems (Kurtovic et al., 2019). Academic procrastination has a direct and
reciprocal relationship with other cognitive-psychological constructs. One of the cognitive
characteristics that influences academic procrastination is cognitive issues, including the
effect of cognitive fatigue.

One of the models recently introduced in line with Martin Seligman's (1990) behavioral
model of helplessness is the cognitive fatigue model, which deals with the cognitive
explanation of helplessness. This means that the learned helplessness state is a temporary
disruption in the cognitive control of human activity. Cognitive fatigue refers to the fact
that exposure to uncontrollable events leads to things such as reduced cognitive activity,
impaired attention, and information retention.

One of the variables that can potentially affect procrastination is academic perfectionism.
The results of several studies (Yao, 2009, Rice et al., 2012) have shown that procrastination
and perfectionism are related to each other. In the pathological form of perfectionism, it is
the belief or belief that the work or output of anything that is not perfect is unacceptable
(Alsaggaf et al., 2016). In a study titled Predicting Academic Procrastination Based on
Dimensions of Perfectionism, Hashemi et al. (2017) showed that self-directed perfectionism
positively and significantly predicts academic procrastination and other-directed
perfectionism negatively and significantly predicts academic procrastination. They
concluded that with an increase in the level of perfectionism, the level of procrastination
also increases.

Researchers in the field of academic procrastination believe that several factors can be
effective in the occurrence and continuation of procrastination. On the other hand, in recent
years, academic procrastination has been proposed as a type of deficit in emotional and
mental skills (meaning the inability of an individual to control thoughts, emotions,
affections, and performance in accordance with their desired criteria) (Steele, 2007).
Research shows that procrastinators lack emotional and self-regulatory skills such as self-
control and self-monitoring (Rebetez et al., 2016), emotional intelligence, and time
management (Olubasayo & Otedola, 2010), etc. Therefore, the direct relationship between
the variables of the present study seems to be somewhat clear. What deserves further
discussion and study is how to place these variables within the framework of an organized
model that can explain the relationships between these variables well. The aim of the present
study is to examine the relationships between academic procrastination based on cognitive
fatigue and perfectionism, with an emphasis on the mediating role of emotion self-
regulation.

2. Materials and Methods

The research method of this study was correlational structural equation modeling. The
statistical population of this study included all second-year high school students in schools
in Urmia in 1402. The sample of the present study included 200 male and female students
who were selected through multistage cluster random sampling. Inclusion criteria:
willingness to participate in the research; and second-year high school students. Exclusion
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criteria: failure to respond to the questionnaires. To collect data, were used the
Multidimensional Fatigue Inventory (MFI) questionnaire by Smets et al. (1995), the
Academic Perfectionism Questionnaire by Rasouli and Bahrami (2016), the Academic
Procrastination Questionnaire by Tuckman (1991), and the Emotional Self-Regulation
Questionnaire by Hoffman and Kashden (2010). Data were statistically analyzed using
inferential statistics methods, descriptive statistics methods (M-SD) using SPSS-21 and
AMOS software.

3. Results

The results showed that in the initial proposed model, three relative chi-square indices
(CMIN/DF), adaptive goodness of fit (AGFI), and parsimonious normalized fit index
(PNFI) confirm the model fit. However, other indices, including the subscript goodness of
fit index (GFI), incremental fit index (IFI), Tucker-Lewis fit index (TLI), adaptive fit index
(CF1), and root mean square error of estimation (RMSEA), confirm the lack of fit of the
proposed model and indicate the need for model modification. Therefore, in order to
improve the model, two modifications of correlating the path of variables and the path of
errors, which had a high correlation between the main variables of these errors, were
selected from the options proposed by AMOS software and correlated. After applying the
changes and modifications, the model was retested and, as shown in Table 1, all the fit
indices of the modified model confirmed the fit of the modified model.

Table 1. The Comparison of the fitness indices of the proposed and modified models.

Indicators CMIN/DF GFI AGFI IFI TLI CFI PNFI RMSEA

Acceptable range 1to5 >0.90 >0.80 >0.90 >0.90 >0.90 >0.50 >0.08

Initial proposed

3.21 088 0.82 0.88 0.86 0.88 0/57 0.073
model
Fitness status Fit Fit Fit
Final modified 3.28 092 085 0.91 0.90 0.93 0.61 0.083
model
Fitness status Fit Fit Fit Fit Fit Fit Fit Fit

4. Discussion and Conclusion

Since the basis of the structural relations model is the correlation matrix; the results of the
Pearson correlation coefficient test analysis showed that there is a significant correlation
between academic procrastination and the variables of cognitive fatigue, perfectionism, and
emotion regulation. And the standard coefficients of the paths also showed that the direct
paths of cognitive fatigue to academic procrastination and academic perfectionism to
academic procrastination are statistically significant. Also, the indirect paths are significant.
Therefore, the model has a good fit. Unfortunately, there was no similar background to the
subject of the present study to compare the results of the present study with them. However,
in explaining the mediating role of emotional self-regulation between the two variables of
cognitive fatigue and procrastination, it can be acknowledged that, based on the cognitive
fatigue-helplessness model, in an uncontrollable situation, individuals employ intense but
unsuccessful cognitive activity, and due to the uncontrollability of events, their cognitive
efforts do not lead to a logical solution, which causes frustration and the onset of
procrastination. In this case, students seem to be able to overcome helplessness and improve
their academic motivation through emotional management and self-regulation.
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Article Info ABSTRACT

Article history: Objective: The aim of this study was to determine the effect of teaching cognitive
learning strategies on reading speed, comprehension, and memorization of easy and
difficult lessons in tenth grade experimental male students.
Methods: The research method was quasi-experimental, and the quasi-experimental
2024 design with an unbalanced control group was used. Among the male students of the
Accepted 2 December 2024 experimental course of the tenth grade (second cycle of secondary school) in Tehran in
the academic year 1401-1402; 50 students (including two classes of 25 students) were
selected using a multi-stage random cluster sampling method, and they were randomly
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Keywords: assigned to two experimental and control groups. First, in the pre-test, the students'
Teaching Cognitive Strategies,  reading speed, comprehension, and recall were measured using a mobile phone timer and
Reading Comprehension, aresearcher-made academic achievement test. After that, the experimental group received
Learning Strategies, 14 1-hour sessions of cognitive learning strategies training. However, the control group
Reading Speed, did not receive any special training. After completing the training, their reading speed,
Recall. comprehension, and recall were measured again.

Results: Data analysis using multivariate analysis of variance (MANOVA) for
differential scores (difference between pre-test and post-test scores) showed that teaching
cognitive learning strategies increased students' comprehension and memorization in easy
and difficult Persian literature and biology lessons at an alpha level of less than 0.05 and
had a positive and significant effect on reading speed in easy and difficult Persian
literature and easy biology lessons. However, it had no significant effect on reading speed
in difficult biology lessons.

Conclusions: The findings showed that by teaching cognitive learning strategies,
students' reading speed, comprehension, and retention can be increased. Accordingly, it
is suggested that teachers teach cognitive learning strategies to students.

Cite this article: Asgari, M. (2025). The Effect of Teaching Cognitive Learning Strategies on Reading Speed,
Comprehension and Recall 10" Grade Male Students. Cognit Strateg Learn, 13(24), 95-114.
https://doi.org/10.22084/j.psychogy.2025.29518.2701

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

Copyright © 2024 The Authors. Publisher: Bu-Ali Sina University.

95


https://asj.basu.ac.ir/article_6155.html
https://asj.basu.ac.ir/article_6155.html
https://creativecommons.org/licenses/by-nc/4.0/deed.en
https://orcid.org/0000-0003-0226-175X

96 Cognit Strateg Learn, Vol. 13, No. 24, 2025

Extended Abstract
1. Introduction

Learning is one of the most important and complex topics in psychology and education and
has always accompanied humans since the beginning of their lives; and it is one of the
fundamental goals of educational systems. Teaching content in a way that increases learning
and retention is one of the challenges of education (Hunt and Ellis, 2003). Reading
comprehension is improved by explicitly teaching specific cognitive strategies; these
strategies enable learners to have a better understanding and comprehension of the reading
text (Ogwani, Okek, Osadi, Adimura et al., 2021). Learning strategies include cognitive and
metacognitive strategies (Rezaei Sharif and Laleh, 2018). Cognitive learning strategies are
strategies for retaining and combining new information and knowledge with previously
learned information and include review, elaboration, and organization (Roel et al., 2017).
Cognitive learning strategies are ways of learning (Sheikh-ol-Islami, 2017); and are one of
the main frameworks for understanding student learning (Kumar et al., 2016).

Research has shown that learning strategies improve comprehension (Mehdi Habib and
Hamid Abbas, 2018; Baser and Gorboz, 2017); increase learning rate (Moorhead, Rodiz,
and DelLozier, 2016); Academic success (Orcioli and Bluestone, 2013; Gunavan, 2016) and
increased academic motivation and enthusiasm (Djodin and Amir, 2018) have a positive
effect on reading performance, information processing speed, verbal memory, and visual
memory of dyslexic children (Yarmohammadian et al., 2015) and on memorization and
comprehension of the course material (Saif and Masrabadi, 2003). Also, research evidence
(Barberi et al., 2020) indicates the effectiveness of cognitive strategy components,
including: keyword method, making connections between information, and mental
imagery; on learning and retrieving information from students' memory. Teaching cognitive
strategies for learning to understand and read to students can be effective if they are
presented in their daily curricula and in the same content as the daily curriculum. For this
reason, the research seeks to determine whether teaching cognitive learning strategies has
an effect on students' reading speed, comprehension, and memorization. Therefore, the
purpose of the present study aims to determine the effect of teaching cognitive learning
strategies on students' reading speed, comprehension, and retention.

2. Materials and Methods

In the present study, a quasi-experimental design with an unbalanced control group was
used. The statistical population of the study was tenth grade male students in the
experimental sciences major in Tehran's public theoretical high schools in the academic
year 1401-1402. The study sample of 50 students consisted of two classes. One class (25)
students were assigned to the experimental group and the other class (25) to the control
group. Multi-stage cluster sampling method was used for sampling. First, one school was
selected from the twenty-two districts of Tehran, District 5, and from among the boys'
second-year high schools. Finally, two tenth grade classes of 25 students were selected from
the same school for the experimental major. Three time-keeping instruments, biology and
Persian literature textbooks for the same grade, and a researcher-made academic
achievement test for two biology and Persian literature courses were used to measure the
dependent variables.

3. Results

Data were analyzed using multivariate analysis of variance for differential scores of
memorization, comprehension, and reading speed for easy and difficult lessons. The results
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showed that there was a significant difference between the levels of training (training in
cognitive strategies versus no training) in the variables of memorization, comprehension,
and reading speed. [P<0.0001, F=0.90, (37, 12)]. Thus, it can be said that: training in
cognitive learning strategies had a significant effect on memorization, comprehension, and
reading speed for easy and difficult lessons. The results of one-way analysis of variance are
reported in the text of the MANOVA in Table 1.

Table 1. Summary of univariate analysis of variance for differential scores of dependent variables of the

study
dependent variables S.S d.f M.S F P n" Power
Speed reading easy literature 784.08 1 784.08
Error 755 92 18 15748 49,788 P<0.0001 0.509 1
Speed reading difficult
literature 99458 1 99458 10535 p<0.0001 0361  0.987
Error 2618 48 54.54
Easy biology speed reading 537.92 1 537.92
Eror 952 16 18 10837 27.117 P<0.0001 0.361 0.999
difficult biology speed reading 474.32 1 474.32
Error 5501 20 28 114 61 4.139 P<0.047 0.001 0.513
Easy literature memorization 283.22 1 283.22
Error 306.80 48 6392 4311 P<0.0001 0480 !
difficult literature
memorization 24642 1 24842 44057 peooo0l 0392 1
Error 382.08 48 7.96
Easy biology memorization 438.08 1 438.08
Error 282 24 28 S 88 74503 P<0.0001 0.608 1
difficult biology memorization 220.50 1 220.50
Error 34080 18 7102 31.049 P<0.0001 0.393 0.889
comprehension easy literature 100.82 1 100.82
Error 259 76 28 9576 10.526  P<0.002 0.180 0.968
Comprehension of difficult
literature 100821 10082 45104 peoooo1l 0239 0.968
Error 320.40 48 6.675
Comprehension of Easy
biology 15488 1 15488 1604 P<00001 0255 0978
Error 453.20 48 9.442
Comprehension of difficult
biology 19602 1 19602 5,608 pepoool 0200 0.994
Error 456.56 48 456.56

The results of Table 1 show that teaching cognitive learning strategies has a significant
effect on all dependent variables. However, teaching cognitive learning strategies does not
have a significant effect on reading speed of difficult biology lessons.

4. Discussion and Conclusion

In general, the results showed that cognitive learning strategies have an effect on students'
memorization, comprehension, and reading speed of easy and difficult subjects. Given that
cognitive strategies include memory, attention, and information reception, retention, and
processing, and metacognitive strategies include actions that monitor these elements,
training in cognitive and metacognitive strategies enables a person to monitor all actions
involved in a cognitive act from beginning to end and direct their learning flow in a way
that increases the productivity of their mental processes in relation to available time and
resources. As a result, it seems that this can lead to memorization, comprehension, and
improved reading. Therefore, successful students acquire more information by using
behaviors, thoughts, and actions of selecting, implementing, evaluating, and monitoring the
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strategies used, and can perform better by appropriately storing new knowledge in memory
and improving skills; using cognitive strategies helps to improve thinking and
comprehension. Students can regulate their reading by using learning strategies. This
method also increases students' critical thinking skills, increases their retention of material,
and helps improve students' reading ability, comprehension, and interest.

5. Ethical Considerations

Compliance with ethical guidelines: All ethical principles are considered in this article.
The participants were informed about the purpose of the research and its implementation
stages. They were also assured about the confidentiality of their information and were free
to leave the study whenever they wished, and if desired, the research results would be
available to them.

Funding: This research did not receive any grant from funding agencies in the public,
commercial, or non-profit sectors.

Authors’ contributions: Author has participated in the design, implementation and writing
of all sections of the present study.



So193L 9 clbao 533 iles Cas pu p (JEUS (0L (Slas padly (500l 15U

23 4l ol jg0l S0

E‘d,im.cmu

drmasgari@atu.ac.ir :asbbl, ..yl (ol (Sl delle oKl ¢ i 5 pole g (owliiilyy 01Kl o g S 038l 5 Liotiw 09,5 sl ¢ Jgkums odimngs )

ouS>

i

Jlo olUb!

g cba Sy ol g GBS 60k s ply GBigel b s ple Limgly B idun
g ek Al 275 ay puy ligel IS Yo 5 ol wgyd (5 sl

9ol 31> o 5 0zl Jolaols 1525 0,5 ctalejlans ok 51 g e otalejl dad (imgss (3) 99,
ladgd s pSage Ghg) & M VAFY (Jeasd o ol e (alawgio pgd 0)93)wnd il (025 4id) yun
5 halejl 09,5 9 )3 (Bolal Sy 4y g bl (6, VO ullS g0 Jols ) i 0 gl yo ap ol
oo 31 o3zl b oligel il (s pgloly g cllae 53 il e pos (g3l g )3 bl A (S0l S
wd2 V¥ 5 talojl 098 £l 51 g b (655 0310l bl e Jluaos ey 05l g olyem (Al S
S om0 €8l ool Sajael J5S 095 Lol 58 il (Bl (6,50 (slaspaly (258l il )
A5 (655 031l oo gl (6593 5 cllae )3 (o ls ey gl ol

Sy o gli) 31,581 Syes (sl (MANOVA) opitasis uilyly Jloss 1 osls oo slaaily
Iy olsgel il oyonl g cllae Syd (i3t (6250 (slasyunly (o590l 4S5l L5 (o905l i 5 (g0l e
gy g Camsl 031 il33l /0 ) j2eS ] prdaw )3 ledd g ol wlidcun; g ()b Slodl yoyd )
25U Lol ol anily gyl ime g cute pil ol ool g slesd o ol awyls losl wyd ules
el g (ol ) (o> (Nl S 2 ()3 sine

g dlae S (Ul ey plgige (Blb S0k slodyaly gl b oy L ezl (g S Al
aly Bls oSl cladynl, lodee 398 0 dleitn (olul oply b il 1y lieel (il (gylsl
Kamd igel oljgel il

1o axsy U
VY FF edl y0 & U

VY[ AIYD 16,505 U
VEXTR/NY 1y o ,U

o jlgals

(Bl byl el
wdle S

«83:50L (sl yualy

(oylgd s puo

b

csloyedly omd &l yuy cligel b (633l 5 cllas Sy (s gy (LS 0k sloapealy Gigel 5B (1FF) seme (g S o liius!
https://doi.org/10.22084/j.psychoqy.2025.29518.2701 A\F-2 (YENY (ep$il o 5l

sy © Lo logy oSl 1,50
! BY NC



https://asj.basu.ac.ir/article_6155.html
https://asj.basu.ac.ir/article_6155.html
https://orcid.org/0000-0003-0226-175X

VE-E VE oploud Y 0095 (s 05 3L s Sidlinh slas jual)y \--

dodlo .Y
tol olyad sl (555 ST 5l o lgam o39r (590 5 Sisel 5 lidilyy Slegdge (5 ol 5 ke S e xS0k
e 303 IS (6ls3k 5 Sl i 85 (58555 & aw Bignl sl igal slopllss bl Gl ) S 5
P S1E 4 oSl by el 3o (6ol gaoill 1y (Yo o¥ udl g cila)ead (hyg 5 (hjsel cslailly
)95 9 jop Coge & Gl cpl le (938l Jgy Copin pas 3 S gpia S8 lae S SUskb IS g Ik
S g5 Ul bjgel Luld 53 P8 iere blb il Jras (slaoygd pre sl les 3 (S IS 2 (65,8
5 LSimyd o)l & canl (idgi g resd (JUNiel S (S )> (gr (sesrhe oyl Lo 5 (il b oS L el (3,8
Olgs 5590l (WAD ¢ Slmiw (Slyes) B9 oo Sladl Slolus] 93,5 Colo ¢ @bl oSG bl g 35,5 o Kb by yses
Solize 0o d 5 )0 bl slacs,lpe drwgi IS8l g Slolua! (85lg &l 3,57 e Jud 5wl sl )lpe Cogis
S8 (igel Sl 4 O e gl IS 5 IS Cole Ul Co s« 5)lB55 e 305 el «)lB58 50 ]

(YN0 Fegh)asS o
abadls 5l clelbl Slgdld LUl gylool L(VF+ Y i)l i oylos Sled b g ()15 dads LUl (g bl
) o 48,30l wlellbl b e oligS aladls 4y (099 Clelbl ¢ gylosl 13 (VWA ()55 )] Jled (gabadls 4 consjlys
P Al loile yaw 4 clelbl plail o Jlnl e sl dbdls & 5 08 o )8y bl (G aly galadls
Sl oligS alabls 4 Slod b g po3) g 43 g Al o (Bb bl o SUgh e (ly g Kgud so 0D e aily (caladls
&lge 3 BX 150k ¢ wlol ! 1 (WA (), en g (g ym) amd w1 1) a5 3560 gl byl ool 5 e b fodls cusSjl
sl Slelbl ol 3l g (Vo35 o)) en 5 id lholl ) A o goins g3 Cododily abasls I 1 oas aidgel lelllo o)
e oy LU bl 1) (35b g o gxe 6153k ks 13 7 fgil S o oolinl 368 IS sl ¢ Pluo Jo
($350b oloj 3 oS0l (Bl cale laShy )l cpl Billae S (o iy pai 02pS0L (Bl CEle 5 b
S Shg ol B0,S ol bl s Gajael 5 cplpl sl s llae (5)l03b g (653k IS E Jale (5 naes

IV ioidlaw g 0dl5 ) 29 Cugdi |y 005,30k (09 SlS b g ydgy a8l ylojlo) 3l célu

ol e )3 dancusde 9 wgyd 4D Cd b 5 oWl 4 oligel SEl 53,8 aiedlle el Waoly o5 (ool 5 S
OlSar 5T l) 29 g0 Jolis 1y oyte oledi)) 5 pleal (S (s yglal Ul 4l bdzg A0l S e S
ks (55l 5 oS3l adly yige €8l o Shol d p il (650k ol ietes 1 S edlas S5 (YT
) ebigel oo &8 015 1) Blue o blg g 20 @ (50k e | (Gyg0 ) 025,50k 125 950 ol 5
Jud led alm 1) 593 cptin 530 5153 o] 13 a8 el ol b Cdlae STy (IYAY L 1) S Sy g Wlgso
oye oilgd Ul 1y cllas Sy (Yo V8 ¢, 4 0 53lS) ol 0ad 2l sl e a8 djle o (shds Slao 5 LS o
O3ly et alex 1 505 slac oo & dtsly 395 lae S5 g2y oyl b bled S iy ialine o2 5 o LB5b
lyieds e )3 g ules 1 03,5 o ol (5)lidg & ygods Clelb] 5 ang5 bB oo 0jgpel 48 ol I .l
590l el voe (clacoglgl 5l (SG o)lgen cdlae )3 g o 0ilgs el odd lgie  Jast b i dedio g Cyg s S
(oh)Sen g pade (55b) Cunlodly olaidl dgdas |y awyd slaasl p 5l s iSu Juad ddsl sla Jls )3 bogase g o0y
(VY oo 7 1)b) Canl pto slns Juas sloyga plodyd Cudbge (slp cdlao )3 gng ol b (VYAA

Wle b (o)lidg wille plobis ud ol 3 a8 ol LS Huled .l G (8lgn 55 ,S03 pre ol K
Golaro (il (WAF gLl J33) o 2929 42 o 5l (tme S0 domti )3 5 sl 5 lle degome 5o (g 4 (5 ld90

1. Hunt, R. R. & Ellis, H. C.
2. Bulut

3. Asobel

4. Fontaine

5. Kao

6. Barber



Vil s Swme w9 llie S5 (olen e pun o Siliud 6 5L Sl jual) bigeT il

Spuaio g sixo 5 Iiudld il 5 laalas dbc e dndalS panlio 5 les da b)) calis 5 odbazis wolls )5 4
350 g ol (6 u50b IS ilgs (YA (o) Kan o) 1S58 ol il ollS (slajo, g el b ot 95 48 sl ol
e (5550 bl (YVY (o hSan o T uplig sle) 2,05 o o (B 055 g (B25,S0k Cuibos p a2y B
e g3 ¥l (lp (YIF gllen g $15) sl oo Cows 4 ulss O)loe & g b dlits o Ul g (oMl S5
9 29 o0 WS (LS (bj 4 (g g By Jad 4 (pUiSje) adlhegs cpl 10y 3929 e Syd g (LS e, (Lol
o w3l ool Gyle Cllas ST (Yo ULl g g5,5) 5yl oLl led 5UL o s b Slee 3 4 cdlae Sy
9 O¥lgs o JS 3 (VWY esl) cunl e ol ply b B e el sl a8 (o8 1500 Ojlie sl laaler 5 baaolS
(V7Y cohlon 5 T lulssy) st (S5l 53 bl o oo 5] llao S

23929 byl Jlodiz )3 bl gl glaslsial 5 (Bgn (lise 5l (b )3 12 (p50k LUy 250 gl 4131 )
e dbaly nl ) (6% (Ghye Jale lolidly) s 5ok 53 sl g (o9 (S5 Jelge 0aiST (e (A5 (8,5 L
(IYAE ((Sho) cosl (31518 5 (BLS oo pnly b gllasl 4 b g 653k sl pual ] 51 (S S o olaols
odd (olidly) 3 6)UE) 3509y il (GBS 653k d,Sug) oS 0 g9y (Sloj Sl 6 xSk sadjeal) 4 a2y
Ban a5 5l ldsols 1 39 9 Ghjeel (slp ol BB g pte Slegdge 51 S Sl (slas pualy 5l okl ol
O emslio W5 oo 1)l qaly 5 s glite (5)SE5 45T (981w unl S O)loe @ ey 1D 50 g8 2ol
(slo )9S bjgol (lapllas o5 0l ¢ polul (ypo 1 (WA ¢y am 5,180 ) a8’ sl Ldlaal 4y oliziod (gl ) oo
o3 ysnly (VWA () Sam 5205 5 S 5I8) AL o SB35 5 (LS (6,50 (slmdpenl flelinil 4y (ool ST iy
26 cos |y Slellbl il 5 5)glaen ord (SisSe 45 2l 150 alacaglyl 5 63,8 el & (BLS 5 xS0L
Slelbl uS 5y oglle a8 w8 o K8 08l 4 B3ls (6p50b slasnly (VIR (o)) en g TLobleS lo) sad o )3
Y S 35,8 wald bl caslio iy 5 coeaily alabls 3 clellbl ) (6)aaSS aie; o old (elbaisgel b s
(yaav

il 5y Bai cBlaal (e (LSS oS g 3o ploj Cupde lags Bl plgis 4]y 50k sbapal,
5oL eladpaly (Yo VA & ol g cpliaing) $5163,8 iy a3 905 gl s o3lol g (gl ppaslanly ¢ loline yobo 4 colellls]
Lais el aloopal, L33l 200l el yunly (MYl g iy ls)) ol bl o L3ld cladyenl, ol
(e 5% Bg,) Cosl mtilojles o mdlans eygpe ol g A 005 aisgel s clellbl b syis by g wlellbl e 5
x5k pd ol slaogle Sl (o g (0T oollollzend) 0392 (653L (slel) (GBS (52L (sladply VIV
(VN e Kan o) losS) il 558l 42005

5085 5 e VA olis Sex 5 > age) llae Sd Sl)] 2 (6560 (slad penl) 45T amd o LS g
(DIbsS VN M gtshy 5 (Jgseysl) (oS CuBge (VN M njels 5 39y dlyge) SOl Glie Rl (Y IY
5 3ls oladyaly (higel ol anily cute (65l (YOO O puel g paged) loass slidl 5 (35550 Gialsdl g (Y-8
e g ez l) Cal g sl HlS36S (4 puas (alabls 5 allS” aladls (lellb] 513, oo pls 3 Slos

. Goux

. Mastrothanasis

. Petretto & Masala

. Srinivasan

. Glogger-Frey

. Margunayasa

. Lefrancois, Guy R

. Weinstein & Acee

9. Roelle

10. Kumar

11. Basar, M., & Girbiiz, M.

12. Morehead, K., Rhodes, M. G., & DeLozier
13. Urciuoli, J. A., & Bluestone, C.
14. Djudin, T., & Amir, R.

0NN N AW —



VE-E VE oploud Y 0095 (s 05 3L s Sidlinh slas jual)y \-Y

s 5 paly (WAY (ooll pas 5 Ciw) 313 Cuto 3l awyd callas S35 5 ()00l 6 S0l (cladpualy bjael (VYAF
lodpaly moly 5 o e b cdbae S (VoVY Aol 5 CasSigl) cl ge cllas S35 (il 3 (ool
($lsSgl) axibl awsly [uled yie 5 oo prd 5 S &S Dl o B Ty 15148 das paly cpl S cé iy B 5L
il 3l paly sladalie  iso il o ylis (VoY e Son 9\15)»)[.:)‘_;»;&9); Molods pizmed (ol Glellb d)ﬁblﬁ 5
2 Copig sl o o luass el 8355 (B LE (gilold a5 b plis (YY) hlen o jmpa5 imgd ol
by 5 b ladyualy a5 ol HLis (VF4Y) (oolas )l HIs pme puitins 5 ((2lojlo 5 Lo jg50) (6350L (sladyunl,
sl yiey odmy b § 28 3yly (LiSu il g Cusl i (cuddSSH ) 2o odimn 9 4l

JWsl clls 8568 cllas Syd g uilgd Sylee g pSb sladpaly (iigel Sl L5 (WAA) Lbwss counlyl
JUsl b olseel ils a4y aslisls g slis slojumly (oeel ol lis (WAY) LKen 5 Jouwy )b 5l Slesbol
A Gl S0 OUT L dmi)l.fb?& g (s g pod 9 Sy Gioljsl s (ials) uiled 5 Slos dgups 5o (yliles
Oipos - il dies o g cllae Syy skl g slis oyl oS cul o151 Sl (WAS) ol addlas
6 oline g o 3l (6,0b U] (hyls 368 Cllan S p3 5l sladpunly (hjeel 4 aly Lis (YYAD) Leudl
Sy p s gre g cute B 8Ll g SLS slad bl 5l eslatwl 48 sy LS (Vo)) 2 ololl g dells ¢ jimgis 5l
S xe g Cute I 5 Lus (olad a5l ooliiwl a8 ly Lis (Vo VA)” oledl g Slguol ¢ gy gt 3,0 b goaiily Cllas
6xSob > Bl slasaly 5l ealatel a8 oly las (Yo VA) Yluds]l g ) bl Gl 6,50L 5 cdlas Sy 4
odlazwl 48 oly LS (YY) A g8 imgh )l Loy slacye ilsd &)loe o (g)l xe g e I oy il
Dy 015,30 iled ylee gyl dxe g e I Bl sladyaly
poddldle IS a1y 0ps dble 5 e (BLS ooyl 5l ity wids (Eb cwS g e)lee Lol ol p
0394 9 (6355 cladyualy dinej 45 cdlis g (BT ol 5, Slae )3 pre slaadlio I (S cgyop! 5 A8 58 st (6500
Se ledg el Slellbl Sy 5 (ilss QU5 Al o) de VoV ohor 55k l) ol (BLS slas ok
ot g il 50 polul (lacs lee 38 5el Sl 51 (6 ks gy 00 slad 4 St )3 e gl ol &)lae
5 o odd &l Slelbl gyolsl g cdlas Sy5 (iled 3 ol oblg p dle ol s (4o 15 vt 9 Lol (sloo]
Sygo Slallae (VN5 ) Kan g ¥ 5oldsg) 3,135 o ogllasl SI dwsyde ;5 (6p53b slaculd )l ol Jlis &
S gt ligel il S onl S0 50908 5 pre 45 A oo dag S Gl Ghgel 2,0 (SigSe g cdlae S
4 S ) e porde 5395 5 Jiuwe G904 Aiilgi e 650k (B Gle) 3l sl piU sl e
&lo 55065 slaojen ;3 (583l olaid] CliSin plo | i cllae Syd g fuled (5 Slgl & conl cle puon
adol sl Jlw jo cdlas Spd g (gylaol (yiled (6 u50L 5o O‘jy]uﬁjb 095 3890 45 (gyeb 4 09 oo (luand iy
(8 3:50b 3ls olad paly 5l oolil glacslpe lUSie 315 o 5b wy> 4ol lge s 511 bl (6550 yobo 4 cdusydo

. Ozkubatu & Ozmen

. Ugwuanyi, C. S., Okeke, C. I., Eseadi, C., Adimora, E. D., Agah, J. J., Obikwelu, C. L., & Eskay, M.
Nufiez

. Barbieri

. Salameh & Al-Emami

. Rusni, Sawaty & Elihami

. Effita

. Guvenc

. Urmetzer, S.

0. Williams, J. L



VY s Swme w9 llie S5 (olen e pun o Siliud 6 5L Sl jual) bigeT il

125 )38 o ite 8b cllae 513 2 598 4 & ob (il & 2l o wsSan Sl gy by 3l B lellbl S
e S (oSl Ll sl paly gl ol ttao 3,5 ogar el lime  (clilanlle bl5 5ol 4 llao 53
295 &)l 0305y s3> sl (lsime Glod )3 g ol lig) (> sloasliyy (e & yge <ol il 4 (il
Coyu p BLS 6o sloayaly (Bigel LT & witm o] Jlid 4 tmgly el o S owed 42 031 S50 W0
3 653k cladpnly igel pil ol Gimek ) Ban culplo S3)l 13l olseel als (ool g cdlas Sy ¢ les

anl ojgal Gl (gyonk 5 cdlae )3 (o Nilgd sy g

RS FEITR
Olojen el a5 395 0 odlitnl Sloj lag b pl 5l b odliul Joleol xS 09,5 ciulojlaes gyb jl cpols yimg )
itleflaag slag o o5 oot 51 (3oL a5 (i) ool Jy5S 03,8 b 2,0 3y ol bl JyS
pole dtdy w23 Al yuu el LEls Jimgs (6yll ganels (VYA ()gUs) ol o odliiwl o 5 imgh cpl p> 48 ol
Dy wllS g Jolis ;a5 O+ adlllas dyg0 (gdig0d 39 VNN Y Luass Sl 0 oled (ed (o)l (sla b pud ¢ 0 yo0
(S tigns gy | S 305 sl B 3ol A 09,5 55 (45 Y0), 50 ol 5 ialefl 55 8 (Y0) ol S,
£9 090 u})‘M O )‘ 9 O adlais ‘ulj-e() 4;‘?939&&.» dJoLua )l I..\.u‘ LY O ygmo (R A eala le‘d))"’ > d‘d\_w?
W OBl o yo0 Al o2 il (6585 YO ollS 90 dwyde led 5l ecules (o i Gl dwjde S il dlaiwgio
odliw] it b 3ise  luass Cé i 905l 9 ¢ oy sl e g le) il dw ) aisly sla ko (6 pSojll ¢l
A5 o3l ol e il (565 g lej 5l e (W led sy (g1 S0jll gy g yle LY
‘..\5) R dol.s \ L;.»L_mu_m.’) = )d uLS 9 (\\'Y'\ ‘..\5) o d..»l.: ) u_w)l.é k.JLS)‘ D (e A :‘rM))D ‘:}9;.9 Yy
2 (6050l g ail Cglate (glgie &5 Nad Ol cas ol 1) awlibcan) 9 ) )b gla oy il aps (VY YVS
A5 013 passuds g e ) awlidican) 9 ) oyl ol bwgd e 09 Jlasd g bl agy b e
I3 10 g (5,150L J15u0) aS Jlus Yo o Clsei] o) 4oy 3l 1S L 3500 ammad Gy (39051 Y
9 yo 905y oy JBhis Cplplo b 030> 005 S Sl Cnyd gl v 4 i ynl g )b i o 1) cdlae Sy
Dy cdlae Sy g gyl gl V0 ST
ol S men 5 T glsime (a5, 51 el e oseil ik Slaseis Joo Sl eslizl iygesl st g ol
sl yie sl Blaal oy dLJa;l L s odlaiuwl Igie bld 4y Lmoyoj 9 1oy 5l laell (gl (o0 el S lains
oS Canl o) Sl ol g bl uaie Lls 925 2ok Jads Blual b clllgw 48 as jastie wid (b cllgw ¢ dddllae 3y90
Bkl o)l> s 5185 0 a5 e 3155 o cogllay sl glgime g s alo Bie lass oy (ige]
ol H005 5 230 Slgy 5l gel Amd o oyl aS 39y S5 (V) edlil 3y90 (cla e (slaciam g lgie b o z b Ul
ol odd oy 55V Jadn 50 Iy adly s oolisl ygunylouy =539 9 50,5 dewied b, 5l iges] ¥l dy9lp sly

Wl s Jpwaods Cd by 9031 )il p5 ) Jga

33 (o lnd s 3 Ygudd o8 ol ewludcun ; ol ow, 8 3905
-3 ./3¥ NiYs -[ay 0903 Ly
<IA <IAA <13 AN 0905lum

1. chronometer
2. content validity
3. reliability
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Objective: The purpose of this study was to investigate the effectiveness of an active
physical games program designed based on cognitive skills on symptoms of attention and
response inhibition in children with attention deficit/hyperactivity disorder (ADHD).
Methods: The current research was quasi-experimental, consisting of experimental and
control groups. The research population comprised all students with ADHD in Tehran.
The sample group consisted of 26 students with ADHD, aged 8 to 12 years, selected
through targeted sampling. The sample was randomly divided into two groups: a control
group (15 participants) and an experimental group (11 participants). The experimental
group participated in a cognitive active physical program for 10 sessions, while the
control group was placed on a waiting list without receiving any intervention. To evaluate
the sample group, the Conners tests, Stanford-Binet Intelligence Test, and Integrated
Visual-Auditory Test (IVA) were administered. The collected data were analyzed using
multivariate analysis of covariance.

Results: The results indicated a significant positive effect of the intervention program on
the attention and response inhibition of the experimental group (p < 0.01); however, no
significant difference was observed in sustained attention among the sample group (p >
0.05).

Conclusions: The findings of this study suggest that active physical games designed
based on cognitive skills can positively affect attention performance and response
inhibition in children with ADHD.
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Extended Abstract

1. Introduction

Attention-deficit/hyperactivity disorder (ADHD) is a common neurodevelopmental
disorder of childhood characterized by persistent patterns of inattention, hyperactivity, and
impulsivity (Rong et al., 2021; American Psychiatric Association, 2013). Children with
ADHD exhibit impairments in various cognitive abilities known as executive functions
(such as working memory, planning, and organization); however, the most common and
widespread cognitive problems in this group are related to attention and response inhibition
(Barkley, 1997; Hong et al., 2022).

Given the fundamental challenges children with ADHD face in these areas, there is
growing interest among professionals in providing various rehabilitation interventions.
Consequently, most of these interventions emphasize enhancing the child's cognitive skills
(Tomaidis et al.,, 2017). Various interventions have therefore been designed and
implemented to improve attention and concentration in these children (Dupaul et al., 2011).
Examples include cognitive interventions, computer-based cognitive interventions,
neurofeedback, and biofeedback. The research background supports interventions targeting
cognitive skills for improving symptoms of attention-deficit/hyperactivity disorder.

In addition to the studies mentioned, a review of the research indicates that physical
activities can improve cognitive skills by affecting brain function. Some studies have shown
that physical activity improves cognitive function in healthy populations (Peek et al., 2004),
suggesting it may have similar beneficial effects in children with ADHD and could serve as
a complementary or alternative non-pharmacological treatment (Lambs et al., 2020).
Therefore, the aim of the present study was to design a physical intervention program based
on cognitive skills and examine its effectiveness on attentional performance and response
inhibition in children with ADHD.

2. Materials and Methods

The present study used a quasi-experimental design with pretest-posttest measures and a
control group. The statistical population comprised all 8- to 12-year-old children with
attention-deficit/hyperactivity disorder (ADHD) in Tehran. Using purposive sampling, 30
children with ADHD were selected from those referred to active child and adolescent clinics
in Tehran. Participants were randomly assigned to either an experimental group (n = 15) or
a control group (n = 15). The sample group was evaluated using the Conners' Parent Rating
Scale, Stanford-Binet Intelligence Scales, and Integrated Visual and Auditory Continuous
Performance Test (IVA). Collected data were analyzed using multivariate analysis of
covariance.

3. Results
Table 1. The results of the MANCOVA after removing the effect of the pre-test

DS a r g b Open

Visual attention 120.56 1 8.23 0.01 0.30 0.77

Auditory attention 349.83 1 28.57 0.001 0.60 0.99

Visual response inhibition 380.79 1 33.75 0.001 0.64 1.00

Auditory response inhibition 175.11 1 1470  0.001 0.43 0.95

Sustained visual stability 29.76 1 0.87 0.361 0.04 0.14

Sustained auditory attention 58.42 1 1.62 0.218 0/07 0.22
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The results of the Multivariate Analysis of Covariance (MANCOVA) revealed a
statistically significant effect of the intervention program (group factor) on four dependent
variables: visual attention, auditory attention, visual response inhibition, and auditory
response inhibition (p<0.01). However, the results showed no significant effect on visual
sustained attention and auditory sustained attention (p>0.05). Subsequently, univariate
analyses of covariance (ANCOVAs) were conducted to examine the intervention’s
effectiveness on the total attention score.

Table 2. The results of the ANCOVA for total score

Type III Sum of . Partial Eta Observed
Scales yquuares df F Se Squared Power
Pre-test 367.11 1 7256 0.001 0.75 1.00
Group 99.17 1 19.60 0.001 0.46 0.98
Erorr 116.36 23

After confirming the assumptions of analysis of covariance (ANCOVA), the results for the
total attention score were analyzed. As shown in Table 2, the ANCOVA indicated a
statistically significant difference in total attention scores between the experimental and
control groups following the intervention (F(1,27) = 60.19, p = 0.001, partial n? = 0.46).

4. Discussion and Conclusion

The present study aimed to investigate the effectiveness of active physical games designed
based on cognitive skills. The results showed that this type of exercise had a significant
positive effect on improving the performance of children with attention deficit/hyperactivity
disorder in the areas of attention and response inhibition. These results are consistent with
the findings of other researchers, including Bustamante et al. (2022), Smith et al. (2018),
Bochele-Harris et al. (2018), Abdollahi-Gazari et al. (1400) and Mehrabi-Taleghani, Taheri,
Mashhadi and Vaez Mousavi (2019), regarding the effectiveness of physical and sports
exercises on improving the cognitive performance of children with attention
deficit/hyperactivity disorder. In explaining the above findings, it can be stated that various
mechanisms can be responsible for the improvement of cognitive functions following
physical activities, including changes in brain metabolism, blood pressure, and
catecholamine secretion due to physical activities, which create a suitable environment in
the brain for cognitive functions, including attention (Ludiga et al., 2017; Kashihara et al.,
2009; Sacher et al., 2009).

In other words, since cognitive skills and especially executive functions are related to
physical skills and physical activities, it is hypothesized that improving physical abilities or
increasing physical activities with a direct effect on brain functions can lead to improved
performance in executive functions.

In addition, as mentioned in the findings section, the results of the between-group
analysis of covariance test examining the effectiveness of the intervention program on
response inhibition showed that physical games had a significant effect on improving the
performance of visual-auditory response inhibition in children with attention
deficit/hyperactivity disorder. The results of this part of the study are also consistent with
other research findings in this field, including studies conducted by Lodiga and Ishihara
(2022), Mehren et al. (2019), Lodiga et al. (2017), Tisai et al. (2017), Barenberg et al.
(2011), and Turkizadeh et al. (2022). As mentioned earlier, common neural pathways are
active for the performance of attention and response inhibition (Zheng et al., 2017); as a
result, activities that improve attention can simultaneously target cognitive inhibition and,
consequently, response inhibition.
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However, despite the effectiveness of the intervention program on visual-auditory
attention and visual-auditory response inhibition, the findings of the present study show that
these programs did not have a significant effect on the components of visual and auditory
sustained attention. This finding is not consistent with other research findings in this field,
such as those of Sujata et al. (2020) and Hajar et al. (2019). This inconsistency may be
related to the type and intensity of physical activity used in the intervention program, which
was not sufficient to stimulate sustained attention, because this type of attention requires
energy and long-term concentration; therefore, the results of this study indicate that more
research is needed to understand the complex relationship between physical activity and
cognitive processes, especially sustained attention, and researchers should examine the
effectiveness of these exercises on different aspects of cognitive functions. In other words,
physical activities may have a greater effect on some aspects of cognitive functions and a
lesser effect on others. Therefore, it is suggested that interested researchers in this field
evaluate the effectiveness of this type of exercise on different cognitive functions, especially
cognitive functions such as sustained attention that require energy expenditure over long
periods of time.

Overall, this study showed that active physical games based on cognitive skills can
produce positive improvements in attention and response control performance in children
with attention deficit/hyperactivity disorder. These results can be used as complementary
methods alongside pharmacological and behavioral treatments, especially for parents who
are concerned about pharmacological treatments. Also, these exercises can be implemented
in schools and homes due to their simplicity and attractiveness.
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Hypothesis.

Objective: Human visual size perception is not always a faithful representation of the
physical environment, but is heavily dependent on the surrounding context. The aim of
the present study was to investigate the effect of transcranial direct current stimulation of
the visual cortex on spatial errors and timing of tapping movements in the classical
Ebbinghaus illusion.

Methods: The present study was quasi-experimental and fundamental in its purpose.
Thirty-two university students aged 18 to 28 voluntarily participated in the study (real, 16
and sham, 16). In the pre-test, participants performed a dual-target tapping task in four
different Ebbinghaus illusion conditions. These conditions included two temporal
rhythms and two movement directions (horizontal and vertical). Timing error and spatial
error were measured. Then, for four consecutive days, transcranial direct current
stimulation was applied to the primary visual cortex (V1) in the real group and sham
stimulation was applied in the sham group. One day after the last stimulation session, a
post-test was performed, and three days later, a follow-up test similar to the pre-test was
performed. Friedman and Wilcoxon statistical methods were used at a significance level
of 0.05.

Results: The results showed that when performing movement in the Ebbinghaus illusion
condition, spatial and timing errors did not differ in the horizontal and vertical conditions.
Applying tDCS reduced the timing and spatial error in performing the rhythmic tapping
task with the Ebbinghaus illusion context (p<0.05).

Conclusions: Considering the effect of the Ebbinghaus visual illusion on spatial and
temporal errors of continuous movement, the hypothesis of separation of the two visual-
cognitive and motor streams is questioned. Also, considering the effect of anodal tDCS
on the V1 area and the reduction of spatial and temporal errors in the performance of
motor tasks, it is suggested to use this method in tasks that require the use of visual
accuracy.
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Extended Abstract

1. Introduction

Anodal transcranial direct current stimulation (a-tDCS) is a noninvasive electrical brain
stimulation technique that can modulate neural excitability and increase neural plasticity
(Abouleil et al., 2021). In recent years, significant advances in visual perception have been
made using several noninvasive stimulation techniques in humans. Anodal tDCS over the
primary visual cortex (V1) has been shown to improve perceptual-visual learning and
increase cortical excitability (Kaiser et al., 2016). Converging evidence suggests that the
effect of induction on perceived target size is mediated by processes located in V1 (Yorel
et al., 2023). Factors that tDCS affects in V1 include contrast sensitivity (Behrens et al.,
2017) and visual acuity (Bucci et al., 2018). A model of cortical visual processing was
proposed that distinguished between vision for perception and vision for action (Milner and
Godel, 1993). This theory, known as the influential “visual-cognitive-motor dissociation
theory,” assumes different pathways in the primary visual cortex of the brain for processing
visual information (Pullanen and Davar, 2015);

It has long been known that the perceived size of an object depends on the size of nearby
objects (Helmholtz, 1867, cited in Krisch and Kond, 2021). A well-known example of such
a phenomenon is the Ebbinghaus illusion (Kriss and Kond, 2021). This illusion consists of
a target circle surrounded by multiple background circles (Knoll et al., 2015). Surrounding
contextual elements lead the viewer to perceive the inner circle as smaller or larger than it
actually is (Sherman and Chouinard, 2016). It has been proposed that the Ebbinghaus
illusion occurs both through lateral interaction in the early processing stage (Sherman and
Chouinard, 2016) and through feedback prediction from higher to lower visual areas (King
etal., 2017). Since visual size illusions are associated with functional and structural aspects
of V1, it is likely that V1 stimulation could influence visual processing under visual illusion
conditions;

Our study seeks to answer the question of whether the Ebbinghaus illusion affects the
amount of movement errors (temporal and spatial) during the execution of a rhythmic
tapping movement in the horizontal and vertical directions. Also, given the limited research
that has been conducted on the effect of tDCS on performance in these conditions, we intend
to investigate whether applying tDCS to the V1 area reduces these errors.

2. Materials and Methods

The present study was a quasi-experimental study in terms of method and a basic research
study in terms of purpose. For this purpose, 32 students of Shahid Chamran University of
Ahvaz, aged 18 to 28, were selected. They participated in the study using convenience
sampling and were divided into two groups: real stimulation (n=16) and sham stimulation
(n=16).. The instruments used included the Edinburgh Handedness Questionnaire (Oldfield,
1971), transcranial direct current stimulation (tDCS), adverse effects of stimulation (AEs,
Manuel et al., 2014), speed-accuracy trade-off measurement tool, stopwatch, and
metronome. After the required guidance, in the pre-test, participants performed a dual-target
tapping task in four different Ebbinghaus illusion conditions. These conditions included two
temporal rhythms and two directions of movement (horizontal and vertical). Timing error
(average time interval between beats) and spatial error (average distance from the center of
the target) were measured in the rhythmic tapping task. After that, transcranial direct current
stimulation was applied for four consecutive days. Stimulation in the real group consisted
of 20 minutes of stimulation with an intensity of 1 mA applied to the primary visual cortex
(V1). In the sham group, stimulation was applied in a sham manner. Then, one day after the
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last stimulation session, a post-test was performed, and after three days, a follow-up test
similar to the pre-test was performed. For statistical analysis of the data, nonparametric U-
Mann-Whitney, Friedman, and Wilcoxon statistical methods were used at a significance
level of 0.05. For this purpose, SPSS version 27 software was used.

3. Results

The results showed that spatial error in different tests (pretest, posttest and follow-up) and
in two different movement speeds (slow and fast rhythm), there was no significant
difference between the two groups (in all cases P>0.05). Also, in the general pretests
(average of two targets) in two slow and fast rhythms there was a difference between the
real stimulation and sham groups (P=0.024 and P=0.020, respectively). In the shrinking
target in the pretest, there was a difference between the real stimulation and sham groups in
the slow rhythm (P=0.042). So that in the pretests, the real stimulation group performed
weaker than the sham; but in the posttest and especially the follow-up, the real stimulation
group had better spatial accuracy and made significant progress compared to the pretest.
For the vertical movement, the results showed that the spatial error in the real stimulation
group significantly decreased in the post-tests and follow-up tests, especially in the general
and slow targets (P<0.05 in all cases). However, there was no improvement in the sham
group and there was no difference between the pre-test, post-test and follow-up (P>0.05).
In addition, the timing error in the real and sham groups when performing with slow and
fast rhythms in the Ebbinghaus illusion condition was not significantly different between
the pre-test, post-test and follow-up (P>0.05 in all cases). The results showed that the spatial
error in the real group when performing horizontal movement was significantly different
between the pre-test, post-test and follow-up. So that in the post-tests and follow-up tests,
there was a significant decrease, especially in the general and shrinking targets (in all cases
P <0.05). However, there was no improvement in the sham group. In the execution of the
movement in different conditions, there was no difference in the timing error between the
horizontal and vertical directions of movement (in all conditions P > 0.05). The results also
showed that in the execution of the movement in different conditions, there was no
difference in the spatial error between the horizontal and vertical directions of movement
(P >0.05).

4. Discussion and Conclusion

Our experiment showed that the Ebbinghaus illusion affects perceived size judgment. Also,
a-tDCS over V1 improved spatial and temporal errors. In an investigation of how tDCS
modulates visual cortical responses, An et al. (2023) found that a-tDCS increased baseline
blood oxygen level-dependent activity without affecting stimulus activity. Also, Antal et al.
(2001) showed that applying positive DC stimulation increased the excitability of the motor
cortex as well as the visual cortex.

Our study also showed that in healthy subjects, stimulation of the OZ area with a current
of 1 mA improved visual function. After stimulation, spatial and temporal errors on
movement execution improved in the real stimulation group compared to the sham
stimulation group. Neurophysiological and behavioral changes following prolonged
stimulation may lead to improved motor performance (Lerner et al., 2021) and neuroplastic
changes in the visual cortex that can modulate perception (Antal, 2003). tDCS stimulation
of V1 has been shown to affect spatial attention performance (Silvanto & Cattano, 2017).
Lu and Chen (2025) showed that the Ebbinghaus illusion causes a delay in visual
information processing. In a series of experiments, Wang et al. (2021) found that occipital
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anodal stimulation temporarily increased the magnitude of the Ebbinghaus illusion relative
to sham stimulation, while cathodal stimulation showed a similar effect to sham stimulation.

Our study findings also showed that there was no difference in task performance between
the vertical and horizontal conditions in both the real and sham groups. However, Danion
et al. (2020) also state in their study that fixation of saccades in the vertical direction occurs
faster than in the horizontal direction. Also, in our study, given that the Ebbinghaus visual
illusion was effective on spatial and temporal errors in the execution of rhythmic tapping
movement, it cannot be said that the two visual-cognitive and motor pathways are
completely separate, which challenges this hypothesis.

5. Ethical Considerations

Compliance with ethical guidelines: All ethical principles are considered in this article.
The participants were informed about the purpose of the research and its implementation
stages. They were also assured about the confidentiality of their information and were free
to leave the study whenever they wished, and if desired, the research results would be
available to them.

Funding: This research did not receive any grant from funding agencies in the public,
commercial, or non-profit sectors.

Authors' contributions: All authors have participated in the design, implementation and
writing of all sections of the present study.
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Objective: The aim of this study was conducted with the aim of comparing the
effectiveness of emotional regulation therapy and adolescent-centered mindfulness
therapy on emotional regulation and emotional balance of female students involved in
academic procrastination.

Methods: The research method was a quasi-experimental pre-test-post-test type with a
control group and a follow-up period. The research community was female students
involved in academic procrastination in Isfahan in 2024. 60 students were selected
convenience sampling from the mentioned society and randomly assigned to two
experimental groups and one control group. The research tools were John and Gross'
emotion regulation questionnaire (2004) and Diener et al.'s emotional balance scale
(2010). The first experimental group received emotion regulation training and the second
experimental group received adolescent-centered mindfulness therapy in the form of 8
sessions. The results were analyzed by variance with repeated measurements and SPSS26.
Results: The results showed that in the post-test and follow-up stages, there is no
difference in the variables of re-evaluation, suppression and emotional balance between
the two experimental groups; But there is a difference between the test groups and the
control group (P<0.05).

Conclusions: Adolescent specialists can use two approaches of emotion regulation and
adolescent-centered mindfulness therapy in order to improve emotion regulation
strategies and increase the emotional balance of adolescents.
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Extended Abstract
1. Introduction

In the present era, adolescents are under constant pressure from various sources (Hogberg,
& Strandh, 2024), which leads to procrastination behaviors. Procrastination is defined as
the purposeful delay in completing homework (Yan & Zhang, 2022) and is associated with
poor performance and academic burnout (Lacson et al., 2023). Therefore, academic
procrastination is a maladaptive behavior that should be addressed by educational
professionals. Emotional imbalance is an important issue in the occurrence of academic
procrastination (Diotaiuti et al., 2021); emotional balance is the result of the balance
between negative and positive emotions (Duan & Jin, 2021). Diotaiuti et al. (2021) believe
that the lack of emotional balance leads to increased sensitivity to negative emotions
resulting from failure or punishment, and this negative overestimation leads to avoidance
of tasks and responsibilities. On the other hand, it has been shown that emotional imbalance
is the result of the use of maladaptive emotion regulation strategies (Luque et al., 2020).
Emotion regulation strategies involve creating thoughts and behaviors that make people
aware of what kind of emotions they have, when these emotions arise, and how they should
express them (Gross, 2015). Since emotions are an integral part of learning classes, it is
clear that students must be able to regulate and direct their emotions to ensure their
academic success (Khajavy & Aghaee, 2022) and to combat academic procrastination
(Chen et al., 2024). Therefore, given the influential role of emotional imbalance and
maladaptive emotion regulation strategies in the occurrence of procrastination behaviors, it
IS necessary to provide interventions in this field in order to facilitate academic life during
adolescence. Extensive empirical evidence is available on the effectiveness of emotion
regulation training. Emotion regulation training was presented by Gross (2002). According
to this model, people with emotional problems use maladaptive emotion regulation
strategies more, and for this reason, the goals of this training are to correct or eliminate
maladaptive strategies and to teach adaptive emotional strategies (Gross, 2002). Studies
have shown that this training course is effective in correcting emotion regulation strategies
(Larsson et al., 2020) and improving positive and negative emotions (Verzeletti et al., 2016)
and academic procrastination (Schuenemann et al., 2022) in adolescents. In addition to
emotion regulation training, some other studies have shown that adolescent-centered
mindfulness training is also effective in this regard. This training course helps adolescents
learn to manage their emotions in the present moment, without judgment, in a specific, goal-
focused manner, and based on their internal ability to pay attention, recognize, and manage
their emotions in the best possible way (Leahy et al., 2022). A review of studies shows that
this training course is effective in emotion regulation (Lan et al., 2024), emotions (Kennes
et al., 2024), and reducing academic procrastination (Joghtaei et al., 2023). Therefore,
considering the research literature on the effectiveness of emotion regulation training in
improving emotion and emotion regulation in adolescents and the effectiveness of
adolescent-centered mindfulness training on emotion regulation and emotional control in
this group, and given the lack of empirical evidence of the impact of each of these
approaches on emotional balance, the present study was conducted to examine the
effectiveness of these two training courses on emotional balance, to identify the most
appropriate approach in this field and to save time and money for educators and educational
and training specialists, as well as clients, with the aim of comparing the effectiveness of
emotion regulation training and adolescent-centered mindfulness on emotional regulation
and emotional balance in female students involved in academic procrastination.
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2. Materials and Methods

The present study was conducted using a quasi-experimental pre-test-post-test method with
a control group and a three-month follow-up period. The statistical population consisted of
all female students studying in the first year of high school in 2024. They were asked to
complete the Academic Procrastination Questionnaire (APQ). Among these students,
adolescents who scored higher than 60 in this questionnaire were invited to the initial
interview (78 people). During this interview, the inclusion criteria were reviewed. Finally,
60 people were selected and randomly assigned to two experimental groups and a control
group, and a pre-test was conducted by distributing research questionnaires. The research
instruments were the Emotion Regulation Questionnaire of John and Gross (2004) and the
Emotional Balance Scale of Diener et al. (2010). In the next stage, the first experimental
group underwent emotion regulation training and the second experimental group underwent
adolescent-centered mindfulness training in 8 90-minute sessions weekly. The control
group did not receive any intervention during this period and remained on the waiting list.
After completing the sessions and also three months after implementing the educational
interventions, the research groups were re-evaluated. In the present study, statistical
analysis was performed using repeated measures analysis of variance using SPSS26
software.

3. Results

The results showed that there was a general difference between the mean scores of
reappraisal, suppression, and emotional balance in the pre-test, post-test, and follow-up
stages (p<0.05), and the interaction effect of time and group membership on the variables
of reappraisal, suppression, and emotional balance was significant (p<0.05). In addition,
based on the results of this table, the mean scores of reappraisal, suppression, and emotional
balance in the experimental and control groups differed (p<0.001). Also, in the post-test
and follow-up stages, there was no difference in the mean of the variables of reappraisal,
suppression, and emotional balance between the two experimental groups; but there was a
difference between these groups and the control group (p<0.05).

Summary of the results of within-group (Greenhouse-Geisser) and between-group effects on the variables
reappraisal, suppression, and emotional balance

Variables Source Meaningfulness Eta coefficient
_ Intragroup Stage 0.001 0.465
reappraisal Stage x Group 0.001 0.321
Intergroup Group 0.020 0.147
Intragroup Stage 0.001 0.624
suppression Group xStage 0.001 0.433
Intergroup Group 0.001 0.532
Stage 0.001 0.616

. Intragroup

emotional balance Group xStage 0.001 0.573
Intergroup Group 0.001 0.636

4. Discussion and Conclusion

The results showed that there is no difference between the effectiveness and sustainability
of emotion regulation training and adolescent-centered mindfulness on the emotional
regulation of adolescent girls. Regarding this result, it can be noted that the two
interventions emphasize on modifying emotion regulation strategies and strengthening
emotion management. Emotion regulation training follows this path through familiarization
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with various emotions and physical and behavioral manifestations, identification of emotion
regulation strategies and modification of arousing situations, problem-solving,
assertiveness and conflict resolution training, training in the skills of stopping rumination
and worry and expanding attention, training in marketization, response modification and
relaxation techniques, and mindfulness training achieves this goal through techniques
including exposure, cognitive change and acceptance and by achieving neuroplasticity.
Therefore, it can be said that this lack of difference seems logical given the focus of both
interventions on emotion regulation. In the next section, the results showed that there was
no difference between the effectiveness and sustainability of emotion regulation training
and adolescent-centered mindfulness on the emotional balance of adolescent girls, and both
training courses had a sustainable effect on increasing the emotional balance of this group.
Emotion regulation training, by teaching planning, dialogue, problem solving, expression,
and conflict resolution, reduced the avoidance of facing situations that generate negative
emotions and made them accept the role of this avoidance in increasing negative emotions.
On the other hand, by listing emotional needs, it increased awareness of emotional needs,
and by teaching cognitive processing of emotional information and encouraging adolescents
to engage in positive activities, it empowered this group, who are emotionally and
cognitively disturbed, to organize their emotions, which resulted in establishing emotional
balance. On the other hand, adolescent-centered mindfulness training teaches adolescents
to deal with their negative emotions and thoughts and experience fewer negative emotions.
By interpreting mental events positively, it cultivates positive thoughts and emotions in
adolescents, which results in increased positive emotions and achieving emotional balance.

5. Ethical Considerations

Compliance with ethical guidelines: All ethical principles are considered in this article.
The participants were informed about the purpose of the research and its implementation
stages. They were also assured about the confidentiality of their information and were free
to leave the study whenever they wished, and if desired, the research results would be
available to them.

Funding: This research did not receive any grant from funding agencies in the public,
commercial, or non-profit sectors.

Authors’ contributions: All authors have participated in the design, implementation and
writing of all sections of the present study.
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Article Info ABSTRACT

Article history: Objective: Paying attention to the effective factors in academic performance has been the
focus of education experts and higher education system for many years. This research was
done with the aim of presenting a model based on the relationship between academic self-
efficacy and academic enthusiasm and academic procrastination with the mediating role
Accepted 21 June 2025 of academic burnout in secondary school female students Kermanshah.
Methods: The method of the current research is correlational and path analysis. The
research population includes all female students of the second secondary school who were
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Keywor.ds: studying in Kermanshah in the academic year of 1400-1401. The research sample
Self-Efficacy, consisted of 300 female students who were selected by cluster random sampling method
Academic Enthusiasm,

and responded to self-compassion questionnaire, procrastination assessment scale,
Academic Procrastination,  academic enthusiasm questionnaire and academic burnout questionnaire.

Academic Burnout. Results: Data analysis showed that the educational self-efficacy model has a good fit.
Also, this model showed that academic enthusiasm has a positive relationship with
academic self-efficacy and procrastination hasa negative relationship with academic self-
efficacy. Also, the indirect effect of academic enthusiasm and procrastination with the
mediation of academic burnout is significant.

Conclusions: By confirming the mediating role of academic burnout and the effective
role of academic enthusiasm in increasing students' self-efficacy, there is a need to
implement effective therapeutic solutions such as self-efficacy training on these students.
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Extended Abstract
1. Introduction

In recent years, the positive psychology approach to human talents and capabilities has
attracted the attention of psychologists. Seligman (2002) has suggested that psychology
should not limit itself to a pathological perspective, but should pay attention to the positive
side of human existence and use all individual and social possibilities to improve human
mental health. According to Hammill et al. (2022), from the perspective of positive
psychology, factors that make an individual more adaptable to life's conflicts, needs,
challenges, and threats are the most fundamental structures examined with a positive
approach. In schools and workplaces, procrastination can be defined as the voluntary
postponement of an action with awareness of the harm it may cause in the future.
Procrastination is a widespread problem that is expected to increase in prevalence due to
the decline in control management strategies (Purnomo et al., 2024).

In a review of previous research, students' academic self-efficacy has often been
examined in relation to their academic procrastination (Monta, 2011; Cheng et al., 2020).
Regarding the relationship between student self-efficacy and academic enthusiasm, we can
refer to the research (Shogren et al., 2017). The relationship between academic self-efficacy
and academic burnout has also been examined in the research (Hen and Groschet, 2014).

The prevalence of burnout in learners of different disciplines is 10.3% to 76.8% (Ozhan,
2021). Also, a study on 4061 university students from different countries and regions
showed that maintaining a low level of burnout can effectively prevent students from
dropping out of school (Marocco et al., 2020). Students who experience burnout when faced
with educational requirements become tired, lose their energy levels, lose interest, and
participate less in class activities. Ultimately, they will not perform well. Therefore, the
current study examined academic self-efficacy based on academic enthusiasm and
academic procrastination with the mediation of academic burnout and in the student
community. The research hypotheses include the following:

A: There is a relationship between academic self-efficacy and academic enthusiasm.

B: There is a relationship between academic self-efficacy and academic procrastination.
C: Academic burnout has a mediating role between academic self-efficacy and academic
enthusiasm.

D: Academic burnout plays a mediating role between academic self-efficacy and academic
procrastination.

2. Materials and Methods

The method of this research is descriptive-correlational and path analysis. The statistical
population of the present study includes female students of the second high school level in
Kermanshah in the academic year 1400-1401. The sampling method of the present study is
a multi-stage cluster sampling method. According to the Cochran formula, 300 people were
selected, but considering the possibility of attrition, 330 people were selected. In this way,
13 schools and one class from each school were randomly selected from the fields of study
of the second high school level for girls in Kermanshah, and finally, by eliminating
incomplete and distorted questionnaires, the data related to 300 people were analyzed.
Descriptive statistics (mean and standard deviation) and inferential statistics (Pearson
correlation coefficient and simultaneous regression analysis as well as path analysis) were
used to analyze the data.
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3. Results

Data analysis was performed using SPSS-19 statistical software and Amos software. Of the
total 350 participating students, 52 were girls (14.9%) and 298 were boys (1.85%). In the
present study, 117 were in the tenth grade (4.33%),173 were in the eleventh grade (4.49%),
and 60 were in the twelfth grade (1.17%). 26% were in mathematics, 48% in the
experimental field, and 26% in the humanities.

Table 1. Fitting results of the proposed model and the final model based on the fitting indices

Indicator RMR RMSEA CFl TLI IFI AGFI GFlI Df/x2
Final model 0.034 0.09 0.919 0.931 0.920 0.942 0.915 2.247

Table 1 shows the fit indices of the model, and as the contents of this table show, the fit
indices of the structural model indicate a good fit of the model, such that the CFI and IFI
indices were greater than 0.90 and the RMSEA and SRMR were less than the threshold of
0.08. The values obtained for these indices indicate that overall the model is in a good
state of explanation and fit.

4. Discussion and Conclusion

The purpose of this study was to investigate the relationship between academic self-efficacy
based on academic enthusiasm and academic procrastination with the mediation of
academic burnout.

The results of this research showed that there is a positive relationship between academic
self-efficacy and academic enthusiasm. This finding is consistent with the findings of
Fredericks et al. (2004). Self-efficacy is related to students' motivation and learning. Self-
efficacy can lead to more enthusiasm and then more learning and higher results. The more
a student is involved, the more he learns and the higher his level of success and progress.
Most theories of motivation and human behavior include self-belief as a key component.
Their self-evaluation and therefore people either succeed if they have a high-efficiency
activity or become depressed if they have a low-efficiency activity (Saadipour, 2014).

The results of this research showed that there is a negative relationship between academic
self-efficacy and academic procrastination. This finding is consistent with the findings of
Hen and Gurushit (2014) and Wu and Fan (2017). According to previous studies, there was
a negative correlation between procrastination and self-efficacy (Malik and Singh, 2015).
Despite the promising results obtained, the present study also has limitations. Among these
limitations are the cross-sectional research design, which limits causal inferences, and the
causality of the relationship under study cannot be determined. The use of self-report
instruments may have affected the quality and validity of the sample responses. Lack of
cooperation from some participants and problems in filling out the questionnaires due to the
large volume of questions may have negatively affected the quality of participation and the
answers provided by the students. These cases require special caution in generalizing and
interpreting the results. Since the cross-sectional research design limits causal inferences,
future longitudinal research is needed to identify the direction of the effects.
Complementary research with experimental and causal-comparative methods, especially by
controlling for the gender of the students, can help increase knowledge in this field. Future
studies can be conducted in populations with different genders and educational levels, as
well as in other provinces of the country. Also, this study was conducted in a population
limited to girls. Lack of academic enthusiasm leads to reluctance to complete assignments,
inability to cope with academic burnout, severe academic decline, and ultimately dropout;
therefore, it is essential to provide effective treatment strategies, including self-efficacy
training, to these learners. The present study has significantly contributed to our
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understanding of self-efficacy, academic enthusiasm, and procrastination as mediated by
students' academic burnout. By simultaneously exploring these constructs, this study
provides insight into the importance of academic burnout as a potential mechanism linking
self-efficacy to student academic enthusiasm.

5. Ethical Considerations

Compliance with ethical guidelines: All ethical principles are considered in this article.
The participants were informed about the purpose of the research and its implementation
stages. They were also assured about the confidentiality of their information and were free
to leave the study whenever they wished, and if desired, the research results would be
available to them.

Funding: This research did not receive any grant from funding agencies in the public,
commercial, or non-profit sectors.
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Extended Abstract
1. Introduction

The presence of a child with low vision in the family has a significant impact on family
members and can sometimes threaten the family’s mental health (Bannakiet & Keyuranon,
2022). Visual impairment can adversely affect all aspects of a child’s development and
provide a basis for inappropriate behavior and performance in individuals with low vision
(Okolo et al., 2024). One of the factors that affects people’s daily performance is cognitive
flexibility. Cognitive flexibility is the ability to face and overcome difficult situations and
return to balance, leading to adaptation (Liu et al., 2022). Cognitive flexibility refers to the
ability to switch between thought and action, which emphasizes personal self-efficacy
(Vestberg et al., 2024). Mindfulness is also one of the factors that is related to executive
functions (Nejati, 1401). Mindfulness is one of the factors that is related to cognitive and
behavioral processes (Reis et al., 2024).

Blind and low vision people have to work harder to perform cognitive and executive
functions activities due to lack of accurate information related to vision (Ashori, 1402).
There are many reasons for developing executive functions of students with low vision,
such as disability, inflexible behavior, and the need for change, which increases the need to
involve them in activities (Igbal et al., 2023). Cognitive training is closely related to
executive functions and they help improve each other (Bogataj & Roelands, 2025).
Executive functions training also helps the individual to strengthen flexibility skills,
planning, and behavioral and cognitive performance in students (Rahai, 1401). This is while
the effect of executive functions training has been confirmed in some studies (Rosello et
al., 2020).

One of the most important problems of students with low vision is the existence of
problems in cognitive flexibility and mindfulness, which can make their daily life
performance difficult. Teaching executive functions to students with low vision is very
effective and necessary in developing and improving their weaknesses in the area of
executive functions. However, few studies have been conducted on the effectiveness of
executive function skills training on students’ cognitive flexibility and mindfulness,
indicating a research gap in this field. Therefore, the main question of the present study is
whether executive function skills training has an effect on cognitive flexibility and
mindfulness of students with low vision.

2. Materials and Methods

The present study was a quasi-experimental study with a pre-test, post-test design with a
control group. The statistical population of this study consisted of 11-15 year-old students
with low vision in Alborz province who were studying in special schools for the blind in
the academic year 2023-2024. In this study, 30 students with low vision from 34 students
with specified inclusion and exclusion criteria were randomly assigned to an experimental
group and a control group of 15 students using convenience sampling. They completed the
Cognitive Flexibility and Mindfulness Scale for pre-testing. Then, the intervention was
implemented in seven 45-minute sessions over a month for the experimental group, but for
the control group, this program was not implemented and they participated in the regular
school program. The executive functions skills training program was implemented based
on the educational strategies of Fischer et al. (2005), which are derived from the research
of Saheban et al. (2010). At the end of the sessions, participants completed both
questionnaires again as a post-test. The data obtained before and after the intervention for
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the experimental and control groups were analyzed using univariate and multivariate
analysis of covariance using SPSS version 26.

3. Results

The mean and standard deviation of the age of participants in the experimental and control
groups were 13.50 + 1.28 and 13.00 + 1.00, respectively. Based on the results of the
Shapiro-Wilks test, the normal distribution of scores in both groups in the pre-test and post-
test stages was confirmed (P<0.05). The assumption of homogeneity of variances, which
was tested with the Levene test, indicated homogeneity of variances of the variables (P=0.61
and F=0.45). Accordingly, to determine the effectiveness of the intervention on the
cognitive flexibility of students with low vision, a univariate analysis of covariance test was
used, the results of which are reported in Table 1.

Table 1. Univariate analysis of covariance for cognitive flexibility

Source SS df MS F Sig Eta? Test power
Pre-test 1132.779 1 1132.779 12.678 0.001 0.231 0.84
Group 1603.723 1 1603.723 18.092 0.001 0.441 0.92
Error 2356.558 27 87.281
Total 259128.00 30

According to the results in Table 1, group had a significant effect on the post-test scores
of the cognitive flexibility variable (P<0.001, F=18.09). Univariate analysis of covariance
was used to examine the effectiveness of executive function skills training on participants’
mindfulness. First, the results of the Shapiro-Wilks test indicated normal distribution of
scores in both groups (P< 0.05). In addition, the results of the Levene test indicated
homogeneity of variances (P=0.65 and F=0.18). Therefore, the results of this test are shown
in Table 2.

Table 2. Univariate analysis of covariance for mindfulness

Source SS df MS F Sig Eta? Test power
Pre-test 433.875 1 433.875 15.223 0.001 0.561 0.98
Group 533.328 1 533.328 18.718 0.001 0.519 0.96
Error 768.49 27 28.50
Total 176350.00 30

According to the results in Table 4, the intervention had a significant effect on the
mindfulness post-test score (P<0.001, F=18.71). The effect size showed that 51% of the changes
in this variable were due to the effect of executive function skills training.

4. Discussion and Conclusion

The present study aimed to determine the effect of executive function training on cognitive
flexibility and mindfulness of students with low vision. The findings showed that executive
function skill training had a positive and significant effect on the cognitive flexibility of the
participants. This finding was consistent with the results of the study by Schéfer et al. (2024)
regarding the significant effect of executive function training on improving cognitive
flexibility, working memory, and inhibition in elementary school students, as well as Corbo
et al. (2024) regarding the positive and significant effect of executive function training on
improving individuals’ cognitive flexibility. These findings can be explained by the
effective role of executive functions in memory-based activities and tasks related to
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cognitive flexibility (Shi et al., 2022). In fact, students can prevent aimless or impulsive
behavior while using executive function skills, reflect on their own and others’ behavior,
focus more intelligently on assignments, and increase their cognitive flexibility (Vestberg
etal., 2024).

Another part of the findings indicated the effectiveness of executive function skills
training on mindfulness in students with low vision. This finding is consistent with the
results of the study by Igbal et al. (2023) on the effect of executive functions on improving
the behaviors of students with low vision in initiating and completing tasks, and Butterfield
and Roberts (2022) on the significant effect of executive function training on children’s
mindfulness experience. In explaining this finding, it can be stated that executive function
training is effective on behavioral regulation, metacognition, and response inhibition
(Preissner et al., 2024). Therefore, given the close relationship between executive function
skills and mindfulness, it is likely that training executive function skills has improved
mindfulness in students with low vision.

There are limitations in the present study, as in other research activities. Since the sample
of the present study was in the city of Karaj, caution should be exercised in generalizing the
findings to other students with visual impairment in other provinces. In this study,
convenience sampling was used. The executive functions skills training program was
conducted in seven 45-minute sessions over a period of one month in an intensive manner,
which was a relatively short period of time. It is recommended that the present study be
conducted in other provinces and cities of Iran. In future research, random sampling method
should be used. Further research should be conducted with an increased sample size and
number of sessions.

5. Ethical Considerations

Compliance with ethical guidelines: All ethical principles are considered in this article.
The participants were informed about the purpose of the research and its implementation
stages. They were also assured about the confidentiality of their information and were free
to leave the study whenever they wished, and if desired, the research results would be
available to them.

Funding: This research did not receive any grant from funding agencies in the public,
commercial, or non-profit sectors.

Authors’ contributions: All authors have participated in the design, implementation and
writing of all sections of the present study.
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Avrticle history: Objective: With the widespread use of digital technologies and social media,
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threats to their mental health. Accordingly, the present study aimed to predict
cyberbullying based on moral development, interpersonal sensitivity, and coping styles.

Methods: The research employed a descriptive-correlational design. The statistical
population included all high school students in Badreh County, llam Province, during the
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Extended Abstract
1. Introduction

With the advent of the digital era and the widespread use of social media, cyberbullying has
become increasingly prevalent (Martin-Criado, et al., 2021). Cyberbullying is defined as
intentional and repetitive harmful behaviors perpetrated through computers, mobile phones,
and other electronic devices (Patchin & Hinduja, 2011). Due to its anonymity and lack of
nonverbal cues, this phenomenon diminishes the empathy of perpetrators, resulting in more
aggressive behaviors compared to traditional bullying (Macaulay et al., 2022). Research
indicates that engagement in cyberbullying, in any capacity, can significantly impact
individuals’ mental health (Jiménez, 2019). These adverse effects have prompted
researchers and mental health professionals to investigate the psychological factors
influencing such behaviors. One such factor is moral development, which refers to changes
in children’s moral reasoning, their attitudes toward rule-breaking, their behavior in
response to ethical dilemmas, and the principles guiding their interactions with others based
on justice, fairness, and integrity (Shoaa Kazemi et al., 2015). Individuals with lower moral
development exhibit reduced empathy, display self-centered reasoning (Gini et al., 2022;
Menesini et al., 2003), and experience minimal feelings of shame or guilt (Menesini &
Camodeca, 2008).

Alongside moral development, interpersonal sensitivity, as a psychological factor
influencing social interactions and aggressive behaviors, warrants examination. As a stable
personality trait, interpersonal sensitivity contributes to increased aggression and impairs
interpersonal relationships (Zhou & Yuan, 2022). Additionally, coping styles, as stress
management strategies, encompass adaptive (e.g., problem-solving) and maladaptive (e.g.,
avoidance) approaches that influence bullying behaviors (Thomson et al., 2002; van den
Brand et al., 2022). Specifically, positive coping strategies, such as direct and active coping,
can mitigate the relationship between stressors and bullying, whereas emotion-focused
coping strategies may exacerbate the link between conflict and bullying (van den Brand et
al., 2022).

Therefore, this study aims to investigate the prediction of cyberbullying based on moral
development and interpersonal sensitivity, with an emphasis on the mediating role of coping
styles. The findings of this study may contribute to the development of effective
interventions to reduce cyberbullying and promote mental health, particularly among
adolescents

2. Materials and Methods

This descriptive-correlational study was conducted during the 2023-2024 academic year
among second-cycle secondary school students in Badreh, Ilam Province. A sample of 250
participants was selected and analyzed using a random cluster sampling method. Inclusion
criteria encompassed enrollment in the second cycle of secondary education and personal
consent, while exclusion criteria included inaccurate completion of questionnaires. Data
were collected using the Cyberbullying Scale (Antoniadou et al., 2016), the Moral
Development Questionnaire (Manavipour, 2012), the Interpersonal Sensitivity
Questionnaire (Boyce & Parker, 1989), and the Coping Styles Questionnaire (Billings &
Moos, 1984). The collected data were analyzed using Pearson’s correlation coefficient and
path analysis in SPSS-24 and Amos-24 software, respectively.
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3. Results

To examine the simple relationships among the study variables, Pearson correlation analysis
was employed. The correlations indicated that moral development (r = -0.19), interpersonal
sensitivity (r = 0.26), maladaptive coping (r = 0.28), and adaptive coping (r = -0.24) were
significantly associated with cyberbullying (p < 0.05).

Subsequently, structural equation modeling (SEM) was conducted using Amos 24 to test
the proposed research model. The model fit indices (%*/df = 1.25, CFI = 0.99, NFI = 0.98,
RMSEA = 0.047) indicated a good fit to the data.

Table 1. Direct, Indirect, and Total Effects of VVariables

From Variable To Variable Direct Effect InDirect Effect Total Effect
Devll/:gran:ent 0.14 B 0.14
T P I Maladaptive Coping
e p_fffst_)na 0.44 - 0.44
Sensitivity
Devl\e/:srient 053 - 053
ity ? o Adaptive Coping
erpersona 0.29 - 0.29
Sensitivity
Moral 0.20 0.15 0.17
Development
'nsterp.e rsonal 0.16 0.085 0.244
ensitivity Cyberbullying
Maladrftptlve 0.22 B 0.22
Coping
Adaptive Coping -0.23 - -0.23

The findings revealed that moral development (B = -0.15, p < 0.02) and interpersonal
sensitivity (B = 0.85, p < 0.04) were not directly associated with cyberbullying. However,
the mediating role of coping strategies was confirmed, indicating that both moral
development ( =-0.15, p < 0.02) and interpersonal sensitivity (f = 0.85, p <0.04) indirectly
predicted cyberbullying through their influence on coping strategies.

4. Discussion and Conclusion

The findings of this study revealed that although moral development and interpersonal
sensitivity do not have a significant direct relationship with cyberbullying, adaptive and
maladaptive coping styles serve as key mediating mechanisms in this association. Moral
development reduces cyberbullying by enhancing the use of adaptive coping strategies (e.g.,
problem-solving) and decreasing reliance on maladaptive coping strategies (Wang et al.,
2024). Individuals with higher moral development are likely to possess greater ability to
recognize the ethical consequences of their behaviors, thereby selecting more constructive
coping strategies to manage interpersonal conflicts (Luo et al., 2023). Conversely,
interpersonal sensitivity contributes to cyberbullying through maladaptive coping
strategies, such as aggressive responses (Zhou & Yuan, 2022). Individuals with high
interpersonal sensitivity, due to their heightened ability to detect emotional cues in others,
are prone to interpreting ambiguous virtual situations as threats. This cognitive bias
increases the likelihood of employing maladaptive coping strategies, such as avoidance or
aggressive responses, which perpetuate engagement in the cycle of cyberbullying. In
contrast, constructive coping strategies, including cognitive reappraisal, seeking social
support, and problem-solving skills, can effectively process emotions arising from
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interpersonal sensitivity, preventing their transformation into aggressive or retaliatory
behaviors in the virtual environment. Thus, adaptive coping styles act as a protective barrier
between emotional sensitivity and harmful behaviors.

5. Ethical Considerations

Compliance with ethical guidelines: All ethical principles are considered in this article.
The participants were informed about the purpose of the research and its implementation
stages. They were also assured about the confidentiality of their information and were free
to leave the study whenever they wished, and if desired, the research results would be
available to them.
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