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Objective: The present study was conducted with the aim of determining the
effectiveness of self-compassion training on emotional expression and social self-efficacy
of sixth grade male students of Zarch district primary school.

Methods: The research method was semi-experimental with a pre-test and post-test
design with a control group. The statistical population included all male students of the
sixth grade of Zarch primary school in the academic year 2021-2022. Based on the
requirements of experimental research, 30 students were selected as the statistical sample
and randomly assigned to two groups of 15 (experimental and control). The Social Self-
Efficacy Questionnaire and the Emotional Expressiveness Questionnaire were used to
measure the research variables. The experimental group received self-compassion
training in eight 60-minute sessions, while the control group received no intervention.
Results: The results of multivariate analysis of covariance (MANCOVA) indicated a
significant difference between the experimental and control groups in terms of social self-
efficacy and emotional expressiveness. Therefore, self-compassion training was found to
be effective in improving students' social self-efficacy and emotional expression.
Moreover, self-compassion training significantly increased the mean scores of the
subcomponents of emotional expression (expressing positive emotions and expressing
intimacy) and decreased the mean scores of expressing negative emotions in the
experimental group.

Conclusions: Based on the findings, it can be concluded that teaching self-compassion
leads to an improvement in the feeling of psychological health during emotional
experiences and enhances psychological resources, including students' sense of self-
efficacy. Therefore, self-compassion training can be considered an effective intervention
for promoting emotional and social competencies in elementary school students.

Cite this article: Babaei zarch, A. R., Barzegar Bafrooei, K. & Hassani, H. (2026). The Effectiveness of Self-Compassion
Training on Emotional Expressivity and Social Self-Efficacy Among Elementary School Students. Cognit Strateg Learn,
14(26), 1-19. https://doi.org/10.22084/j.psychogy.2026.28108.2604

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License.
Copyright © 2024 The Authors.

Publisher: Bu-Ali Sina University.



mailto:alireza.babaei@yazd.ac.ir
mailto:k.barzegar@yazd.ac.ir
mailto:hassani.hossain@yazd.ac.ir
https://asj.basu.ac.ir/article_6504.html
https://asj.basu.ac.ir/article_6504.html
https://asj.basu.ac.ir/article_6504.html
https://creativecommons.org/licenses/by-nc/4.0/deed.en
https://orcid.org/0000-0003-1112-1281
https://orcid.org/0000-0002-5649-0016
https://orcid.org/0000-0002-7580-165X

2 Cognit Strateg Learn, Vol. 14, No. 26, 2026

Extended Abstract

1. Introduction

Students, particularly during adolescence, face numerous social and emotional challenges
in which academic pressures, complex interactions, and the need for peer approval threaten
their mental health and lead to a diminished capacity for effectively expressing emotions
and social self-efficacy (Browitz et al., 2015). The sense of social self-efficacy affects
students' communication and social skills and their feelings toward education (Binkhorst et
al., 2020; Tarsh et al., 2020). Research has shown that higher social self-efficacy is
associated with more adaptive emotional expression styles, and its improvement can modify
academic emotions and emotional expressiveness (Badaghi et al., 2019). The type of
academic emotion (Lee et al., 2018) affects emotional expressiveness (Respodick et al.,
2017), and emotional expression styles are related to students' self-efficacy (Pink et al.,
2021). In this context, "self-compassion,” comprising three elements—self-kindness,
common humanity, and mindfulness (Neff, 2009)—has emerged as an efficient approach
for fostering emotional expression skills and enhancing social self-efficacy. Self-
compassion, by increasing self-appraisal clarity (Crozier et al., 2019), creating emotional
security (Kilham et al., 2018), and providing motivational impetus for growth (Marsh et al.,
2018), contributes to improving emotional and social functioning. International research
has confirmed the positive role of self-compassion on positive affect, well-being, and social
connections, as well as reducing depression, anxiety, and avoidant strategies (Perez-Blasco
et al., 2013; Dunbar et al., 2018; Patel et al., 2018; Cakarel et al., 2019; Recabarren et al.,
2019; Chan et al., 2021; Liao et al., 2021; Coleman et al., 2022). In Iran, studies have also
indicated that compassion-focused therapy is effective on distress tolerance, self-efficacy,
and emotion regulation (Mousavi et al., 2021; Vaezi, 2020; Yazdanbakhsh et al., 2020;
Peymannia, 2020; Valizadeh et al., 2018; Keshavarz & Khalatbari, 2018). Furthermore,
research has corroborated the role of socio-emotional components in mental health and
adaptive behaviors of students (Hejati & Yari Moghaddam, 2025; Ghamari et al., 2021).
Nevertheless, no study has directly examined the effectiveness of self-compassion training
on emotional expressiveness and social self-efficacy among elementary school students;
thus, conducting this research appears necessary to fill the existing research gap.
Methodologically, this study employs multivariate analysis of covariance (MANCOVA),
offering precise results, and has extensive practical implications for teachers, counselors,
and educational administrators. Therefore, the present study was conducted with the aim of
determining the effect of self-compassion training on social self-efficacy and emotional
expressiveness of elementary school students.

2. Materials and Methods

In terms of approach, the present study was quantitative and quasi-experimental, employing
a pretest-posttest design with a control group. The statistical population consisted of all
male sixth-grade elementary students in Zarch city during the 2021-2022 academic year.
Using convenience sampling, 30 participants were selected and randomly assigned to an
experimental group (n = 15) and a control group (n = 15). To measure the variables, the
Social Self-Efficacy Scale by Smith and Betz (2000) and the Emotional Expressiveness
Questionnaire by King and Emmons (1990) were utilized. In the present study, their
reliability was calculated using Cronbach's alpha coefficient as .83 and .81, respectively.
The experimental group received self-compassion training for eight 60-minute sessions
based on the educational package by Balat (2019), while the control group received no
intervention. Data were analyzed using multivariate analysis of covariance (MANCOVA)
in SPSS-22 software. The implementation of the research was accompanied by obtaining
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written informed consent from parents and approval from the Ethics Committee of Yazd
University (IR.YAZD.REC.1401.101).

3. Results

Multivariate analysis of covariance (MANCOVA) was employed to analyze the research
data. The underlying assumptions, including normality of data distribution (Shapiro-Wilk
test), homogeneity of variances (Levene's test), and homogeneity of regression slopes, were
confirmed. Accordingly, the application of analysis of covariance (ANCOVA) for data
analysis was justified. After controlling for pretest scores, a significant difference was
observed between the experimental and control groups in post-test social self-efficacy
scores (P < 0.001, F = 19.85). Based on the adjusted means, it can be concluded that self-
compassion training increased post-test social self-efficacy scores by 48%. Additionally,
after controlling for pretest scores, a significant difference was found between the
experimental and control groups in post-test emotional expressivity scores (P < 0.001, F =
57.82). According to the adjusted means, it can be argued that self-compassion training
increased post-test emotional expressivity scores by 73%. Moreover, self-compassion
training significantly affected the subcomponents of emotional expressivity, including
positive emotion expression (P < 0.001, F = 42.71, 67% increase), intimacy expression (P
<0.001, F = 33.34, 61% increase), and negative emotion expression (P < 0.001, F = 41.66,
66% decrease).

4. Discussion and Conclusion

The present study was conducted with the aim of determining the effectiveness of self-
compassion training on emotional expressiveness and social self-efficacy among male
sixth-grade elementary school students. The findings indicated that self-compassion
training had a significant effect on increasing students' emotional expressiveness and social
self-efficacy. Furthermore, this training significantly enhanced the subcomponents of
positive emotion expression and intimacy expression while significantly reducing negative
emotion expression. These results are consistent with the findings of previous studies that
have emphasized the effective role of self-compassion in emotion regulation and self-
efficacy (Mousavi et al., 2021; Yazdanbakhsh et al., 2020; Vaezi, 2020; Coleman et al.,
2022; Liao et al., 2021). In explaining the effectiveness of self-compassion training on
emotional expressiveness, the pivotal role of mindfulness can be highlighted, which, by
increasing awareness of emotions and reducing judgment about them, provides the
groundwork for effective emotion expression (Zhang et al., 2021). Moreover, the
effectiveness on social self-efficacy can be explained through the two elements of self-
kindness and the sense of common humanity, which, by reducing self-criticism and
enhancing empathy, strengthen the individual's social self-confidence (Neff, 2021; Wilson
et al., 2019). Overall, the results indicate that self-compassion training can serve as an
effective intervention in schools to promote students' emotional and social skills. It is
suggested that this program be incorporated into elementary school educational and
counseling packages to facilitate the improvement of students' mental health and the quality
of their interpersonal relationships.
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Objective: This study aimed to determine the effectiveness of self-efficacy counseling on
academic motivation, personal identity, and academic burnout among middle school
students.

Methods: This study was conducted using a quasi-experimental method with a
nonequivalent control group design and a follow-up period on all female middle school
students in Meybod in the academic year 2021-2022. A convenience sample of 30 students
was randomly assigned to two groups of 15 (experimental and control). Participants
completed the Sherer et al. (1982) Self-Efficacy Scale, the Vallerand et al. (1992)
Academic Motivation Scale, the Berzonsky (1989) Identity Style Inventory, and the Ang
and Huan (2006) Academic Burnout Scale. After group assignment, the experimental
group received a 10-session, 90-minute self-efficacy counseling protocol. A follow-up was
conducted one month after the post-test. Data were analyzed using SPSS version 26 and
repeated measures ANOVA.

Results: The findings revealed that self-efficacy counseling significantly increased mean
scores of academic motivation (P<0.001), personal identity, informational identity,
normative identity, and identity commitment, while decreasing mean scores of identity
diffusion/avoidance (P<0.001). Additionally, the intervention significantly reduced
academic burnout in middle school students (P<0.001). The follow-up study indicated the
sustainability of the intervention's effects over time (P<0.001).

Conclusions: The results support the effectiveness of self-efficacy counseling in
enhancing academic motivation, personal identity, and reducing academic burnout among
middle school students.
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Extended Abstract

1. Introduction

Adolescence is a critical stage of development, marked by significant changes in
psychological, social, and academic domains. According to Erikson’s theory, the
formation of identity is one of the primary tasks of adolescence (Erikson, 1968).
Adolescents also face academic stress, which can be exacerbated by external expectations
and competitive environments, leading to negative impacts on their mental health and
academic performance (Lazarus & Folkman, 1984).

Self-efficacy, a concept introduced by Bandura, refers to individuals’ beliefs in their
capabilities to organize and execute actions required to manage prospective situations
(Bandura, 1997). High self-efficacy enhances resilience, motivation, and the ability to
approach challenges positively (Schunk, 1991). This study investigates whether self-
efficacy counseling can effectively improve academic motivation, strengthen personal
identity, and reduce academic stress among high school students. This study examines
whether self-efficacy counseling can improve academic motivation, enhance personal
identity, and reduce academic stress among students?

2. Materials and Methods

This study employed a quasi-experimental pre-test-post-test design with a control group.
The statistical population comprised first-level female secondary students in Meybod city
during the 2021-2022 academic year. Using available sampling methods, 30 students were
randomly assigned to experimental and control groups (15 students each).The
experimental group participated in 10 self-efficacy counseling sessions, each lasting 90
minutes, based on a structured protocol. The control group received no intervention.
Standardized measurement tools included:
1. Self-Efficacy Questionnaire (Scherer et al., 1982)
2. Academic Motivation Scale (Vallerand et al., 1992)
3. Identity Style Inventory (Berzonsky, 1989)
4. Academic Stress Inventory (Ang & Hwan, 2006)

Data were analyzed using SPSS 26. Descriptive statistics and repeated measures
ANOVA were applied to compare pre-test, post-test, and follow-up results.

3. Results

The intervention demonstrated significant positive effects on the experimental group.

Detailed findings are as follows:

1. Academic Motivation: Significant improvement in post-test scores (Mean: 101.27,
SD: 13.14) compared to the pre-test (Mean: 79.27, SD: 7.05) and the control group
(p<0.001).Follow-up scores (Mean: 101.73, SD: 12.48) confirmed the sustainability of
these results.

2. Personal Identity:

e Informational Identity: Increased significantly from pre-test (Mean: 24.87, SD: 3.42) to
post-test (Mean: 36.00, SD: 5.37) and remained stable during follow-up (Mean: 32.13,
SD: 6.14).

e Normative ldentity: Improved from pre-test (Mean: 19.67, SD: 2.63) to post-test
(Mean: 28.93, SD: 4.59).

e Confusion/Avoidance ldentity: Decreased significantly in post-test (Mean: 26.60, SD:
3.96) compared to pre-test (Mean: 31.20, SD: 3.16).
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3. Academic Stress:
e Pre-test scores (Mean: 26.73, SD: 4.30) reduced significantly in the post-test (Mean:
21.33, SD: 7.20) and sustained during follow-up (Mean: 21.20, SD: 6.47).
The repeated measures ANOVA confirmed significant group-by-time interactions for
all variables (p<0.001). For a clearer visualization, Table 1 summarizes the mean and
standard deviation of the key variables across pre-test, post-test, and follow-up phases.

Tablel. Mean and Standard Deviation of Key Variables across Pre-test, Post-test, and Follow-up Phases

Variable Phase Mean (SD) p-value
Pre-test 79.27 (7.05) <0.001
Academic Motivation Post-test 101.27 (13.14)
Follow-up 101.73 (12.48)
Pre-test 24.87 (3.42) <0.001
Informational Identity Post-test 36.00 (5.37)
Follow-up 32.13 (6.14)
Pre-test 26.73 (4.30) <0.001
Academic Stress Post-test 21.33 (7.20)
Follow-up 21.20 (6.47)

4. Discussion and Conclusion

The study's findings revealed that self-efficacy counseling significantly impacts academic
motivation, personal identity, and reducing academic stress, with sustained effects over
time. These results align with previous studies, such as Moradi et al. (2023), Sophia et al.
(2023), and Wei et al. (2019). Self-efficacy, a core concept in Bandura's (1995) social
cognitive theory, enhances individuals' motivation to tackle challenges and improves
personal identity by fostering confidence and motivation. In the context of reducing
academic stress, high self-efficacy boosts the ability to manage academic obstacles
effectively. However, limitations such as convenience sampling and reliance on
questionnaires as the primary research tool constrain the generalizability of the findings.
Future studies are recommended to explore different groups, such as male students and
parents.
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Compliance with ethical guidelines: All ethical principles are considered in this article.
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Objective: In the current era, which is accompanied by complex challenges, creativity,
by becoming a strategic skill, plays an irreplaceable role in solving problems and
improving mental health. This study aimed to investigate the relationship between the
personality factors of the flexible meta-trait (openness to experience and extraversion)
and creativity with the mediation of type I thinking styles.

Methods: The present study was conducted using a descriptive-correlation method of
path analysis. The statistical population of the study was undergraduate and graduate
students of Tabriz Islamic Art University in the academic year 1403-1404, of which 228
people were selected as a statistical sample using a multi-stage cluster random sampling
method. Data were collected using the NEO personality questionnaire (McCray and
Costa, 1992), thinking styles (Sternberg and Wagner, 1992), and the creativity scale
(Abedi, 1993) and analyzed with SPSS-27 and Smart PLS-V3 software.

Results: The results showed that the direct path coefficient of openness to experience to
creativity (p<0.001) was significant; however, the effect of extraversion on creativity was
not confirmed. The indirect path coefficients of openness to experience through
legislative and judgmental styles (p<0.05) and liberalism (p<0.001) were also significant.
Conclusions: The results indicate a positive effect of openness to experience and no effect
of extraversion on creativity. legislative, judicial, and liberal thinking styles have a
mediating role in the relationship between openness to experience and creativity.
Considering that thinking styles can be taught, developing and implementing appropriate
educational programs in academic centers can play an effective role in promoting
creativity.
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Extended Abstract

1. Introduction

This era of increasing change, creativity has become a critical ability that plays a unique
role in solving problems in various aspects of life, from everyday problems, school, and
learning (Kettler, Lamb, & Deklaita-Malt, 2019) to complex global issues. The World
Economic Forum (2020) has identified this ability as one of the top five skills of the modern
era. There is a reasonable consensus on the definition of creativity: anything that is new and
useful (Glavino & Kaufman, 2019). Although both personality and intelligence are
considered major predictors of creativity, recent evidence suggests that personality may
outperform intelligence in predicting creative success (Kaufman & Sternberg, 2019). By
definition, personality is the unique and relatively stable aspects of an individual’s internal
and external personality that influence behavior across situations... and because of their
consistency in responding to stimuli across situations, they can be predictive of behavior
(Schultz & Schultz, 2015). The five personality factors can be categorized into two
metatraits based on their characteristics: flexibility and stability. The metatrait of flexibility
includes extraversion and openness to experience and is typically higher in people who are
creative, sociable, and adventurous (Digman, 1997; Van der Linden, te Nijenhuis, and
Bakker, 2002). Feist (2019b) suggests that the metatrait of flexibility is a strong predictor
of creativity. Although decades of research have confirmed direct relationships between
personality traits and creativity (Kaufman & Sternberg, 2019), the specific pathways
through which personality factors such as the metatrait of flexibility influence creativity are
still unclear. According to Sternberg (2025), personality interacts with thinking styles; It
leads to creative thinking processes and, given that thinking styles are considered as a bridge
between personality and cognitive studies (Sternberg, 2009), they may play an important
mediating role in this relationship. Of the thirteen types of thinking styles proposed in the
theory of subjective self-governance, five types - legislative, judicial, liberal, holistic, and
hierarchical - are known as the first type of thinking styles and are productive of creativity
(Zhang, Sternberg, & Rayner, 2012). Numerous empirical studies have been conducted on
the relationships of thinking styles with various variables, including their relationship with
personality or with creativity (Zhang et al., 2012). However, a review of the literature shows
that despite the wealth of valuable research conducted in this area, the pathways through
which personality factors influence creativity are still unclear. Therefore, the main gap in
the existing literature is the lack of attention to the triple interaction of personality
constructs, thinking style, and creativity, in the form of an integrated system, and finding
an answer to the fundamental question of whether Type | thinking styles can mediate the
relationship between the factors of openness to experience and extraversion with creativity.

2. Materials and Methods

The method of this research was descriptive-correlational based on the structural equation
modeling method of the type path analysis. The statistical population of the study included
all undergraduate and graduate students at the Tabriz Islamic Art University in the academic
year 2024-2025, of which 228 were selected as a statistical sample using a multi-stage
cluster random sampling method. Research data were collected using the NEO Personality
Inventory (McCrae & Costa, 1992), Thinking Styles Inventory (Sternberg & Wagner,
1992), and Creativity Assessment Scale (Abedi, 1993). Research data analysis was also
performed using the Pearson correlation coefficient method and path analysis method using
SPSS-27 and Smart PLS-V3 software.



The Relationships between Flexible Meta-Trait Personality... Taherfar & etal 41

3. Results

The results showed that the variable of openness to experience has a significant indirect
effect on creativity through three thinking styles. This effect is through the liberal thinking
style (B = 0.122, p < 0.001); the legislative thinking style (B = 0.011, p < 0.05), and the
judicial thinking style (B = 0.056, p < 0.05). Table 1 presents the coefficients of the direct
path effect, the sum of the indirect paths, and the total effect of the personality factor of
openness to experience on creativity.

Table 1. Path coefficients (direct, indirect, and total) along with t-statistic and significance level

Direct path Indirect paths Total effect t-statistic significance

Openness to experience

o 0.244 0.337 0.581 12.55 0.001
on creativity

Also, the adjusted R? value for the main criterion variable, creativity, was 0.54, indicating
that about half of the variance in creativity is explained by the predictor variables. This
value indicates a moderate to high explanatory power of the research model, and that the
predictor variables were able to significantly predict changes in creativity.

4. Discussion and Conclusion

This study aimed to analyze the path of direct and indirect relationships between predictor
variables (openness to experience and extraversion) and creativity, with the mediating role
of type | thinking styles among art students. The first finding of this study is the positive
effect of the personality factor of openness to experience on creativity. In explaining this
relationship, it can be said that people with high openness to experience, due to their
curiosity, imagination, and desire for new experiences (such as travel), create richer
cognitive resources for idea generation; also, due to risk-taking, these people have a greater
tendency to trial and error, explore unconventional ideas, and create unexpected
connections between different concepts. Another finding of this study is the lack of
significance of the relationship between extraversion and creativity. In explaining this
finding, it can be said that extraversion includes characteristics that can both help and hinder
creativity. Although the characteristics of extroverts, such as actively seeking new
experiences and ease in expressing ideas, facilitate creativity; However, creativity also
requires tolerance for solitude and sustained focus on a problem; while according to
research by Batty et al. (2016), activities such as solving complex problems may be boring
for extroverts due to their preference for rapid processing and social interactions. Therefore,
as Farnham et al. (2009) state, although extroverts perform better in generating many (fluid)
ideas, they do not excel in the quality or originality of ideas. The results of the present study
also showed that liberal, legislative, and judicial styles mediate the relationship between
openness to experience and creativity. It can be said that people who are open to experience
tend to legislative and liberal styles (related to idea generation) due to their need for variety
and complexity. On the other hand, this openness, by providing the capacity to evaluate
different perspectives, activates the judgmental style to select superior ideas.

One of the limitations of the present study was the use of self-report instruments, which
may distort responses; therefore, it is suggested that future studies use complementary
methods such as observation and interview. Given the findings that openness to experience
has a positive effect on creativity through the mediation of thinking styles, it is suggested
that universities design educational interventions to strengthen these components in
students.
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Objective: The present study aimed to determine the effectiveness of an RTI-based
instructional program in improving procedural knowledge and conceptual understanding
in students with mathematical learning disabilities.

Methods: This research employed a quasi-experimental design with a pretest—posttest—
follow-up and a control group. The statistical population consisted of fourth-grade male
students with mathematical learning disabilities in Semnan during the 2023-2024
academic year. A voluntary sampling method was used, and after screening, 16 students
were randomly assigned to the experimental and control groups (8 students in each
group). The experimental group received an instructional program based on RTI over 18
thirty-five-minute sessions across six weeks, whereas the control group received a lower-
intensity version over 5 sessions. Procedural knowledge and conceptual understanding
were measured at three time points, and data were analyzed using repeated-measures
MANOVA.

Results: The findings showed that the average scores of the experimental group compared
to the control group in problem solving and addition, subtraction, multiplication, and
division scores not only increased significantly in the post-test, but also the effects were
stable until follow-up.

Conclusions: The RTI-based instructional approach is effective in improving procedural
knowledge and conceptual understanding among students with mathematical learning
disabilities and can be utilized in instructional programs tailored to their needs.
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Extended Abstract

1. Introduction

In real-world scenarios, students often face challenges not predicted in textbooks, requiring
creative thinking beyond conventional methods (Li, 2023). Mathematical thinking is a vital
competence for life and a key educational goal worldwide (Ineson & Povey, 2020; Goos &
Kaya, 2019). This study focuses on students with mathematical learning disabilities (MLD),
which affect approximately 2.3% of the student population (Alipoor et al., 2012). These
students struggle with applying mathematical skills even after receiving remedial
instruction and educational support, these students continue to experience persistent
difficulties in transferring mathematical knowledge to novel situations. This research
examines how the "Pirate Math Equation Quest" (PMEQ) intervention program can
enhance both procedural knowledge and conceptual understanding in students with MLD,
focusing on explicit instruction, modeling, feedback, and gradual content breakdown (Fuchs
etal., 2021; Powell et al., 2021).

2. Materials and Methods

A quasi-experimental pretest—posttest follow-up design with a control group, was utilized.
The statistical population comprised all fourth-grade boys with MLD in Semnan (2023—
2024 academic year). Sixteen participants were selected via voluntary sampling based on
inclusion criteria: MLD diagnosis (>22-point standard score discrepancy on KeyMath-
Revised Diagnostic Assessment; Connolly, 1988), IQ >85 (Wechsler Intelligence Scale-V;
Wechsler, 2014), >26 on the Wepman Auditory Discrimination Test (Wepman, 1987), >85
on the Frostig Developmental Test of Visual Perception (Frostig, 1963), subclinical scores
on the Child Symptom Inventory-4 (CSI-4; Gadow & Sprafkin, 1994), and no comorbid
disorders (per educational records). Instruments included: Wechsler Scale-V (reliability
0.75-0.92; Karami et al., 2020), KeyMath-Revised (reliability 0.84-0.98; Mohammad
Esmaeil & Homan, 2003), CSI-4 (reliability 0.90; Tavakkolizadeh et al., 1996), Wepman
Test (reliability 0.79; Narimani & Rajabi, 2005), and Frostig Test (reliability 0.67; kord
Nogabi & Dortaj, 2007). The experimental group (n=8) received 18 PMEQ sessions (35
minutes/session, 3 sessions/week), while the control group (n=8) received a low-intensity
version (5 sessions). The intervention incorporated explicit instruction in counting strategies
(Powell et al., 2021), schema-based problem solving using four major schemas (total,
difference, change, and equal groups), the RUN attack strategy (Peltier et al., 2022), and
and the concrete-representational-abstract (CRA) instructional sequence (Powell et al.,
2020a). Assessments comprised KeyMath-3 Diagnostic Assessment subtests (addition,
subtraction, multiplication, division, word problems) at pretest, posttest, and 1-month
follow-up. Data were analyzed using doubly multivariate repeated-measures MANOVA
with Huynh-Feldt adjustment for word problems (Tabachnick & Fidell, 2019) in SPSSzs.

3. Results

The mean scores of the experimental group showed a significant increase in post-test and
follow-up. The post-test results had a significant impact on the variables of addition (12 =
0.67), subtraction (12 = 0.80), multiplication (12 = 0.64), division (n2 = 0.73), and problem
solving (n2 = 0.91). Also, the effect of the intervention one month later on the variables of
addition (n2 = 0.72), subtraction (n2 = 0.89), multiplication (n2 = 0.53), division (12 =
0.80), and problem solving (n2 = 0.85) was stable. Statistical and descriptive assumptions
were checked. Normal distribution was established. Homogeneity of variance was checked
with the Levene's test, which was true for all variables. Mauchly's sphericity test showed
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that the sphericity assumption was established for addition, subtraction, multiplication, and
division. The between-group effect (Pillai's Trace=0.95, F (5,10) =38.02, p<0.05, 1>=0.95)
was significant. The within-group effect (time) (Pillai's Trace=0.99, F (10,5) =517.21,
p<0.05,1?=0.99) was significant. The interaction effect of group % time (Pillai's Trace=0.99,
F (10,5) =114.86, p<0.05, n?=0.99) was also significant. All pairwise comparisons between
groups were significant at posttest and follow-up.

4. Discussion and Conclusion

The PMEQ intervention significantly improved the procedural and conceptual knowledge
of students with MLD. This study supports international evidence that structured
interventions like PMEQ are effective in improving math performance in students with
mathematical learning disabilities (Powell et al., 2020; Stevens, 2022). The use of multi-
modal representations, including tools, symbols, and images, helped students better
understand mathematical structures and solve word problems. The combination of explicit
instruction, schema-based problem-solving, and gradual practice also increased student
motivation and reduced math anxiety. These results align with studies by Lin & Powell
(2023), showing the sustainability of learning and the importance of schema-based
strategies in improving math understanding.

The research contributes to the Iranian educational system by demonstrating the
effectiveness of explicit, structured interventions for students with MLD. It suggests that
the PMEQ program can be used to improve both procedural and conceptual knowledge,
offering a promising approach for enhancing math education in schools and learning
disability centers.

5. Ethical Considerations

Compliance with ethical guidelines: All ethical principles were observed in this study.
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and themselves. They were fully informed about the intervention process, including its
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Objective: The present research was aimed to investigate the effect of choice theory
training on cognitive flexibility and self-criticism in mothers of children with hearing
impairment.

Methods: This study was carried out using an experimental method and a pre-test, post-
test design with a control group. The statistical population of the research included
mothers of children with hearing impairment in Isfahan city. The research sample size
was 30 people, who were selected using convenience sampling method and randomly
assigned to an experimental group and a control group of 15 people. Intervention was
implemented for the experimental group during 8 sessions of 60 minutes, but no training
was provided to the control group. In this research, the Dennis & Vander Wal Cognitive
Flexibility Inventory (2010) and Thompson & Zuroff Self-Criticism Scale (2004) was
used. Data were analyzed using univariate analysis of covariance.

Results: The findings showed that choice theory training had a positive and significant
effect on cognitive flexibility and self-criticism in mothers of children with hearing
impairment in the experimental group and the effect size of each was 82 and 78%
respectively.

Conclusions: Based on the results, teaching choice theory leads to improved cognitive
flexibility and self-criticism of individuals by satisfying needs such as survival, love and
belonging, power, freedom, and fun.
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Extended Abstract

1. Introduction

Parents play an important role in raising their children, but the presence of a child with
hearing impairment can transform their psychological functioning (Sealy et al., 2023).
Hearing impairment is one of the obstacles to normal emotional development, and
emotional problems can cause interpersonal sensitivity (Danadel and Ashori, 2024). On the
other hand, a positive relationship between children with hearing impairment and their
parents reduces emotional and behavioral problems (Ban et al., 2024). Considering the
numerous concerns of mothers of children with hearing impairment, it is better to pay
attention to various dimensions such as cognitive flexibility and self-criticism of mothers
in rehabilitation programs and common services for these children (Hallahan et al., 2023).

In general, cognitive flexibility refers to the mental ability to change, think about
changing goals and environmental stimuli, and refers to understanding several things
simultaneously (Wang et al., 2025). The cognitive flexibility factor can adapt a person's
thinking in response to changing environmental conditions (Shende & Mudar, 2023).
Another personal characteristic that causes stress and psychological pressure is self-
criticism (Canjuga et al., 2025). Self-criticism has two dimensions: internalized and
comparative. Internalized self-criticism is a negative view of oneself in relation to one's
own personal and internal standards, and comparative self-criticism is a negative view of
oneself in relation to others (Zaccari et al., 2024). Various theories have been proposed in
psychology about human behavior. One of these theories, which is used by many therapists
and has significant application in the field of psychology, is the theory of choice (Babaei
Motlagh & Tanha, 2025).

Choice theory is based on the premise that humans only have control over their own
behavior. According to this theory, all behaviors that we humans engage in are our own
choices. The purpose of these behaviors is to satisfy the five basic needs of survival, love
and belonging, power, freedom, and fun (Khonsari et al., 2021). Considering the favorable
effect that choice theory training has on reducing psychological distress, cognitive emotion
regulation, and improving parent-child relationships, it seems that training this program can
have a significant impact on improving cognitive flexibility and self-criticism in mothers.
On the other hand, it seems that internalizing and externalizing behavioral problems are
more common in students with hearing impairment than in their peers with normal hearing.
Therefore, the main issue of the present study is to investigate the effect of choice theory
training on cognitive flexibility and self-criticism in mothers of children with hearing
impairment.

2. Materials and Methods

The present study was an applied study in terms of purpose and an experimental study with
a pre-test, post-test, and control group design in terms of research method. The statistical
population of this study consisted of mothers of children with hearing impairment whose
children were studying in Shafaqg, Shahid Mohammadi, and Alineghian schools for the deaf
in districts 4, 5, and 6 of Isfahan province in the academic year 2023-2024. The sample of
the present study included 30 mothers of children with hearing impairment who were
selected using convenience sampling and randomly assigned to an experimental group and
a control group of 15. Both groups completed Dennis & Vander Wal Cognitive Flexibility
Inventory (2010) and Thompson & Zuroff Self-Criticism Scale (2004) (2004) as pre-tests.
After that, the first author of the article, who was a master's student in psychology and
education of exceptional children, implemented the choice theory training program in eight
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60-minute sessions, 2 sessions per week, for the experimental group. Finally, both groups
completed the same questionnaires again as a post-test. To analyze the results, univariate
analysis of covariance was used in SPSS statistical software version 26.

3. Results

The mean and standard deviation of the age of mothers of children with hearing impairment
in the experimental and control groups were 34.60 (4.33) and 35.66 (4.48), respectively.
The Shapiro-Wilks test was used to determine the normality of the research variables. The
results indicated that the data distribution was normal (P<0.05). The Levine test was also
used to determine the homogeneity of variances. Based on the significance level of this test,
which was not less than 0.05, the hypothesis of homogeneity of variances between the
covariate and dependent groups was also confirmed. Therefore, the univariate analysis of
covariance statistical test can be used, the results of which are shown in Table 1.

Table 1. Univariate analysis of covariance for cognitive flexibility

Source SS df MS F Sig Eta? Test power
Pre-test 304.41 1 304.41 43.08 0.001 0.61 1.00
Group 882.26 1 882.26 124.85 0.001 0.82 1.00
Error 190.78 27 7.06
Total 2007.50 29

Based on the results in Table 1 and the F value = 124.85 for the group source, which is
significant at the P < 0.001 level, it can be stated that choice theory training was effective
and significant on the cognitive flexibility of mothers of children with hearing impairment.
To investigate the effectiveness of choice theory training on self-criticism in mothers of
children with hearing impairment, univariate analysis of covariance was used. First, the
assumptions of normality of the data and homogeneity of variance in the groups were
confirmed (P<0.05). Therefore, this test can be used, the results of which are reported in
Table 2.

Table 2. Univariate analysis of covariance for self-criticism

Source SS df MS F Sig Eta® Test power
Pre-test 827.32 1 827.32 76.61 0.001 0.73 1.00
Group 1116.31 1 1119.31 98.31 0.001 0.78 1.00
Error 307.41 27 11.38
Total 2473.36 29

According to the results of Table 2 and the value of F = 31.98 for the group source, which
is significant at the P<0.001 level, it can be said that choice theory training has reduced self-
criticism in mothers of children with hearing impairment.

4. Discussion and Conclusion

The present study aimed to determine the effectiveness of choice theory training on
cognitive flexibility and self-criticism in mothers of children with hearing impairment. The
results of the study indicated a significant effectiveness of choice theory training on
cognitive flexibility and self-criticism in the participants. These results were consistent with
the findings of Bhuvaneswari and Kaur (2024) research on the significant effect of choice
theory training on improving adolescents’ family relationships and participants’ emotional
regulation, as well as Khonsari et al. (2021) research on the effectiveness of group training
based on choice theory on improving students’ self-criticism levels. In order to explain the
research hypothesis of the effectiveness of choice theory training on cognitive flexibility in
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mothers of children with hearing impairment, it can be said that when a child with hearing
or vision impairment is born in the family, the mother is overly affected by psychological
problems (Jebeli & Khademi, 2020). This is while having an active lifestyle improves
cognitive flexibility (Passarello et al., 2025). Therefore, choice theory training can improve
cognitive flexibility in mothers of children with hearing impairment.

To explain another research hypothesis regarding the significant effect of choice theory
training on reducing self-criticism in mothers of children with hearing impairment, it can
be stated that mental health problems and low quality of life are common in deaf and hard
of hearing children and adolescents, and there is a significant relationship between
behavioral skills, mental health, and quality of life in these individuals (Aanondsen et al.,
2023). So that a positive relationship between students with hearing impairment and their
parents reduces emotional and behavioral problems (Ban et al., 2023). On the other hand,
choice theory training can change the client's perspective from blaming external factors to
accepting responsibility for their actions and decisions, enabling them to make positive
changes in their lives (Behmanesh et al., 2021). Therefore, although mothers of children
with hearing impairment have higher emotional and social needs than other parents,
implementing a choice theory training program can reduce self-criticism in them.

Limitations of the present study included the use of convenience sampling and the
relatively small sample size. In addition, the choice theory training was conducted in eight
sessions and only for mothers of children with hearing loss. In addition, there was no
opportunity to follow up on the effectiveness of the intervention over time. In this regard,
it is suggested that future research use a random sampling method and increase the sample
size as much as possible to ensure higher generalizability of the results and increase their
external validity. In addition, it is suggested that future research consider the opportunity to
track the effectiveness and sustainability of the intervention. Among the practical
suggestions is the use of a choice theory training program in schools and counseling and
rehabilitation centers.

5. Ethical Considerations

Compliance with ethical guidelines: All ethical principles are considered in this article.
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Article Info ABSTRACT

Article history: Objective: This study aimed to examine the effectiveness of the step-by-step self-

regulation approach in enhancing willpower and academic motivation among sixth-grade

students. The significance of this study lies in identifying an evidence-based approach for

fostering students’ self-control, persistence, and motivation for learning.
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Willpower,

using the Willpower Questionnaire developed by Niksefat et al. (2014) and Harter’s
Academic Motivation Academic Motivation Questionnaire (1981). The experimental group received 10 sessions
of step-by-step self-regulation training, while the control group received no intervention.
Data were analyzed using multivariate analysis of covariance (MANCOVA) in SPSS
version 27.

Results: The findings indicated that the step-by-step self-regulation approach
significantly improved students’ willpower (p<0.01) and academic motivation (p<0.05).
Among the components of willpower, the motivational dimension (p<0.01) and
metacognitive dimension (p<0.05) showed significant improvements, whereas other
components did not demonstrate significant changes. Regarding academic motivation,
intrinsic motivation significantly increased (p<0.05), while extrinsic motivation showed
no significant improvement.

Conclusions: Step-by-step self-regulation training can effectively enhance students’
willpower and academic motivation. This evidence-based approach may support
sustainable learning behaviors, self-monitoring, and persistence in academic tasks.
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Extended Abstract

1. Introduction

Schools are among the most influential social institutions, providing not only opportunities
for knowledge acquisition but also environments in which students develop personal, social,
and academic competencies (Tomaszewski et al., 2024). The effectiveness of educational
systems depends largely on students’ active engagement in learning and their ability to
assume responsibility for their own academic development (Delgado-Galindo et al., 2025).
Accordingly, supportive school environments foster essential psychological capacities,
particularly willpower, academic motivation, and self-regulated learning, which have
consistently been identified as key predictors of students’ long-term academic success
(Podiya et al., 2025). Willpower is a fundamental psychological construct that refers to the
ability to regulate thoughts, emotions, and behaviors while resisting immediate temptations
in pursuit of long-term goals (Baumeister, 2018). It enables individuals to maintain goal-
directed behavior despite distractions and challenging circumstances. Although some
scholars describe willpower as a limited resource, recent evidence suggests that it can be
strengthened through continuous practice and adaptive self-control, and that individuals’
beliefs about the malleability of willpower influence their persistence and academic
performance (Baumeister et al., 2024). Neuropsychological findings further emphasize the
role of the prefrontal cortex in executive functioning, behavioral regulation, and self-
control, indicating that these capacities are not fixed but can be enhanced through
appropriate educational experiences (Friedman et al., 2021). Alongside willpower,
academic motivation is a major determinant of learning and educational achievement. It
represents the psychological force that initiates, directs, and sustains students’ learning
behaviors (Vu et al., 2022). According to Self-Determination Theory, intrinsic motivation
promotes deeper engagement, greater persistence, and superior academic outcomes than
externally regulated motivation (Ryan & Deci, 2020). Previous research also indicates a
close relationship between willpower and academic motivation, suggesting that highly
motivated students are more likely to sustain self-control and remain committed to long-
term educational goals.

Self-regulation encompasses a set of psychological processes that individuals need to
develop and apply in order to achieve purposeful changes in their behavior (Xu et al., 2024).
Merely having intentions is not sufficient; individuals must be able to control and direct
their motivations and behaviors to achieve desired changes (Bandura, 1991). Educational
interventions targeting self-regulation have consistently improved students’ academic
performance and adaptive learning behaviors (Elhusseini et al., 2022). Furthermore, Rashid
(2013) proposed step-by-step self-regulation as a practical approach for gradually
strengthening self-control through realistic behavioral goals, manageable time frames,
continuous self-monitoring, and regular evaluation of progress. Collectively, these findings
underscore the interdependent roles of willpower, academic motivation, and self-regulated
learning in promoting students’ academic development and educational success.

2. Materials and Methods

This Quasi-experimental study with pre-test/post-test design involved sixth-grade students
from Bahar County in the 2024-2025 academic year. Initially, 80 students were assessed
for self-control, and 34 students with the lowest self-control scores were purposefully
selected and randomly assigned to experimental (n=17) and control (n=17) groups. The
experimental group received a 10-session self-regulation intervention focused on goal-
setting and study skills, supported by continuous feedback. Validated questionnaires
measuring self-control (Niksefat et al., 2014) and academic motivation (Harter, 1981) were
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administered before and after the intervention. The data were analyzed using descriptive
statistics and MANCOVA using SPSS version 27. Ethical protocols, including informed
consent and confidentiality, were followed, with approval from the ethics committee
(IR.BASU.REC.1403.049).

3. Results

This study investigated the effect of a step-by-step self-regulation intervention on sixth-
grade students’ overall willpower, overall academic motivation, and their sub-scales.
Descriptive statistics showed increases in post-test scores for overall willpower, overall
academic motivation, and their dimensions in the experimental group, while the control
group showed no significant changes. Multivariate analysis of covariance (MANCOVA),
controlling for pre-test scores, revealed a significant overall effect of the intervention on the
combined dependent variables of willpower and academic motivation (F = 6.30, p<0.01).
Separate MANCOVA analyses showed a significant effect on overall willpower (F= 12.55,
p=0.001, n* =0.29) and overall academic motivation (F=4.61, p = 0.040, n*> = 0.13).

Further MANCOVA on willpower subcomponents showed a significant multivariate
effect (F = 2.99, p = 0.049). Univariate tests indicated significant improvements in the
motivational (F = 9.18, p = 0.005, n> = 0.26) and metacognitive (F = 4.39, p = 0.046, n*> =
0.14) dimensions, while other sub-components did not show significant changes. Regarding
academic motivation dimensions, MANCOVA indicated a marginal multivariate effect (F
= 2.68, p<0/05), with intrinsic motivation significantly improved (F = 4.20, p = .048, n*> =
0.12), and extrinsic motivation showing no significant change (F = 2.21, p = 0.147).

These findings suggest that step-by-step self-regulation effectively enhances overall
willpower by affecting its motivational and metacognitive components, and intrinsic
academic motivation among elementary students, which can contribute to better educational
outcomes and some other academic behavior modification.

Dependent Variable F p-value Eta Squared (?)
Combined Willpower & Academic Motivation (Wilks' 6.30 <0.01 B
Lambda)

Total Willpower 12.55 <0.01 0.29
Total Academic Motivation 461 <0.05 0.13
Combined Willpower Dimensions (Wilks' Lambda) 2.99 <0.05 —
Motivational Dimension 9.18 <0.01 0.26
Metacognitive Dimension 4.39 <0.05 0.14
Spiritual Dimension 1.41 0.246 0.05
Cognitive Dimension 0.07 0.790 0.003
Emotional Dimension 2.15 0.155 0.07
Behavioral Dimension 0.37 0.547 0.01
Combined Academic Motivation Dimensions (Wilks' 268 <0.05 o
Lambda)

Intrinsic Motivation 4.20 <0.05 0.12
Extrinsic Motivation 2.21 0.147 0.06

4. Discussion and Conclusion

The findings of the present study provide empirical support for the effectiveness of the
step-by-step self-regulation approach in enhancing students’ willpower and academic
motivation. By systematically guiding learners through goal identification, realistic
planning, behavioral commitment, self-monitoring, and reflective evaluation, this
intervention appears to strengthen students’ capacity to regulate their behaviors and sustain
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effort toward long-term academic goals. These findings align with recent theoretical
perspectives emphasizing that willpower is not merely a fixed personal attribute but a
modifiable capacity that can be developed through intentional practice and effective self-
regulatory strategies (Baumeister et al., 2024). Moreover, the observed improvement in the
metacognitive dimension of willpower highlights the critical role of self-regulatory
processes in enhancing executive control, goal-directed behavior, and adaptive decision-
making. This finding is consistent with neuropsychological evidence indicating that self-
regulatory practices engage executive functions associated with the prefrontal cortex, which
are central to attentional regulation and impulse control (Friedman et al., 2021). Recent
research further suggests that structured self-regulation interventions contribute to
increased persistence, reduced procrastination, and improved behavioral regulation among
students (Xing et al., 2024; Lei, 2024; Lourenco et al., 2025). In addition, the enhancement
of academic motivation following the intervention suggests that step-by-step self-regulation
facilitates students’ internalization of learning goals by promoting perceived competence,
autonomy, and self-efficacy. This interpretation is supported by recent findings
demonstrating the positive effects of self-regulation training on motivational processes and
academic engagement (Darabi et al., 2024; Wang et al., 2024). Overall, the results indicate
that willpower and academic motivation represent dynamic psychological capacities that
can be cultivated through evidence-based educational interventions. Therefore, integrating
structured self-regulation programs into school curricula may provide a promising pathway
for fostering students’ learning autonomy, persistence, and sustainable academic
achievement.
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Objective: The present study aimed to investigate the effectiveness of the Response to
Intervention (RTI) model on reading performance and executive functions among
students with reading disorder.

Methods: This study employed a quasi-experimental pretest—posttest design with a
control group, using a simple mixed factorial analysis of variance. The statistical
population consisted of all students referred to the Learning Disabilities Center of
Varamin during the 2023-2024 academic year. A total of 30 students were selected
through convenience sampling and assigned to two groups of 15 participants each
(experimental and control). The experimental group received a 12-session intervention
based on the Response to Intervention (RTI) model (Aminabadi et al., 2022), administered
three sessions per week, whereas the control group received no intervention during the
study period. Data were collected using the Dyslexia Test (Moradi & Karami-Nouri,
2002) and the Behavior Rating Inventory of Executive Function (BRIEF) (Gioia, Isquith,
Guy, & Kenworthy, 2000). Data were analyzed using SPSS version 27.

Results: The findings indicated that the Response to Intervention (RTI) model had a
statistically significant effect on the executive functions of students with reading disorder
(p<0.05). Improvements were observed across multiple executive function domains,
including inhibition, attentional shifting, emotional control, initiation, working memory,
planning, organization of materials, and monitoring. The results further demonstrated that
the RT1 model significantly improved students' reading performance (p<0.05), including
word reading, word chains, rhyming, picture naming, text comprehension, word
comprehension, phoneme deletion, nonword reading, letter recognition, and category
recognition.

Conclusions: The findings suggest that the Response to Intervention (RTI) model is an
effective approach for enhancing both reading performance and executive functions
among students with reading disorder. Therefore, RTI-based intervention programs may
be recommended for therapists, teachers, and educational specialists as an evidence-based
strategy to improve dyslexia and strengthen executive functioning in students with
reading difficulties.
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Extended Abstract

1. Introduction

Specific Learning Disorder is a neurodevelopmental condition (Sahin Yazici et al., 2023;
Abbasi et al., 2023) that encompasses three main subtypes: dyslexia, dysgraphia, and
mathematics disorder (Motahari Sadr et al., 2022). Among these, dyslexia is the most
prevalent subtype (Hassan, 2023), affecting approximately 5-10% of children worldwide
(Behnam-Qader et al., 2022; Di Pietro et al., 2023), with prevalence rates ranging from 4%
to 12% among lIranian children (Khaleghi et al., 2022). The importance of timely
intervention, particularly before the age of 10 years, has been emphasized in previous
research (Shojaei & Rostami, 2017). Without appropriate follow-up and treatment, children
with dyslexia are likely to experience additional difficulties, including behavioral problems,
frustration, persistent word-reading errors, prolonged time required to complete academic
tasks, and limited general knowledge, especially during adolescence (Rodriguez et al.,
2023).

Deficits in executive functions—such as working memory, response inhibition, and
attentional shifting—constitute one of the core challenges faced by children with dyslexia
(Aldhan et al., 2022). Executive functions, defined as a set of higher-order cognitive
processes, play a critical role in planning, organization, self-regulation, and are directly
associated with reading and learning processes. Weaknesses in working memory can impair
the simultaneous storage and processing of linguistic information, including word decoding
and integration with prior knowledge. Similarly, deficits in response inhibition contribute
to increased reading errors and reduced accuracy in text processing, while difficulties in
attentional shifting hinder effective transitions between linguistic units, semantic levels, and
different components of written text. These executive functions are essential for behavioral
regulation and academic achievement (Esmaili Anvar et al., 2024), and impairments in
attentional shifting and integration of reading components can lead to significant difficulties
in reading comprehension (Malone et al., 2022). Although executive functions are a critical
component of reading performance, their systematic assessment and targeted enhancement
have often been overlooked in previous interventions for children with dyslexia.
Consequently, the development of interventions specifically aimed at strengthening
executive functions is of particular importance for improving reading and learning
outcomes in this population (Shaffer et al., 2024).

To address these challenges, targeted interventions focusing on executive functions have
been developed. The Response to Intervention (RTI) model has been recognized as an
effective framework for the assessment, prevention, and remediation of learning difficulties,
as well as for enhancing reading performance and executive functions (Nouria et al., 2023).
RTI is implemented as a preventive and instructional approach that involves adjusting
instructional intensity based on students’ progress and is widely used to support students
with special educational needs. Empirical evidence indicates that this model can contribute
to the prevention of learning difficulties and improvement of students’ academic
achievement. For instance, Kargar Motlagh et al. (2024) examined the effectiveness of RTI-
based interventions and sensory—motor integration on cognitive tempo in students with
Specific Learning Disorder and found that RTI-based interventions yielded superior
outcomes. Similarly, Fathi et al. (2021) reported significant improvements in academic
attitudes among students with dyslexia following a targeted reading intervention based on
the RTI framework.

Further studies have underscored the importance of targeted interventions in enhancing
cognitive and academic functioning among students with special educational needs.
Arjmandnia et al. (2021) demonstrated that strengthening verbal working memory
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contributed to improvements in reading skills and reductions in information-processing
difficulties among students with dyslexia. Ranjbar et al. (2022) found that executive
function training improved working memory in students with mathematics learning
disorder. Nilvius et al. (2021) reported that Tier 2 RTI interventions had positive effects on
reading skills in at-risk children, although they emphasized the need for more effective
interventions. De Haan (2021) highlighted the necessity of integrating Tier 2 and Tier 3
interventions through collaboration between teachers and specialists. Longitudinal findings
by Nilvius et al. (2023) indicated that implementation of the RTI model in Swedish primary
schools reduced the need for special educational support. Ramos-Carrillo and Moreno-
Pérez (2023) also showed that combining psychometric assessments with teacher-based
identification improved the detection of reading difficulties. Additionally, March et al.
(2020) discussed challenges associated with implementing the RTI model, while Thomas
et al. (2020) found that RTI was more effective in primary school settings. Hajewski et al.
(2022) reported that cognitive assessment scores enhanced the accuracy of learning disorder
diagnoses. Jackson (2022) emphasized the importance of early identification and
intervention for students with dyslexia, whereas Davidson (2023) highlighted the need for
comprehensive and well-designed intervention programs. Dahl-Leonard et al. (2023)
further emphasized the effectiveness of multisensory and structured educational
interventions. In contrast, Burns (2016) criticized cognitive interventions, suggesting that
they demonstrate limited effectiveness.

Overall, dyslexia requires multifaceted interventions that facilitate early identification of
learning difficulties and promote academic performance. Given the foundational role of
reading in educational activities and the demonstrated need for innovative instructional
approaches to strengthen students’ reading skills (Derikvand et al., 2023), the RTI model
has emerged as one of the most effective contemporary approaches for supporting students
with dyslexia (Kellogg et al., 2023). In Iran, existing research has primarily focused on
introducing the RTI model and its preventive aspects, leaving a notable research gap
regarding the comprehensive application of RTI and the simultaneous examination of
executive functions in comparison with traditional instructional methods. Addressing these
gaps, the present study examines the effects of the RTI model on reading performance and
executive functions in students with dyslexia by concurrently assessing accuracy, speed,
reading fluency, reading comprehension, and phonological skills. This comprehensive,
multi-dimensional focus and its comparison with traditional approaches constitute the
primary innovation of the present study. Accordingly, this research was designed to
investigate the effectiveness of the RTI model on the performance of students with reading
disorder, and its findings may assist teachers, counselors, and educational specialists in
improving instruction and learning outcomes for this population.

2. Materials and Methods

This study employed a quasi-experimental pretest—posttest design with a control group. The
study population consisted of all elementary school students (first and second grades)
diagnosed with Specific Learning Disorder with reading impairment who were referred to
the Learning Disabilities Center of Varamin during the 2022-2023 academic year (N =
100). From this population, 30 students were selected through purposive convenience
sampling, consistent with recommended sample sizes for intervention studies (Delavar,
2011), and were randomly assigned to an experimental group (n = 15) and a control group
(n =15).
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Inclusion criteria were enrollment in elementary school, a clinical diagnosis of reading
disorder confirmed by a specialist at the learning disabilities center, absence of concurrent
educational or therapeutic interventions, readiness for regular participation in intervention
sessions, no uncorrected visual or auditory impairments, no severe psychological disorders
affecting reading performance, and written informed consent from parents or legal
guardians. Exclusion criteria included irregular attendance (absence from more than three
consecutive sessions), lack of cooperation or refusal to complete study activities, and
initiation of other educational or therapeutic interventions during the study period.
Procedure

Following initial screening, 40 students were assessed, of whom 30 met the inclusion
criteria and were enrolled in the study. Participants were randomly allocated to the
experimental group (6 girls, 9 boys) and the control group (5 girls, 10 boys). After obtaining
parental consent, baseline assessments and pretests were administered to both groups by the
researcher.

The experimental group received an intervention based on the Response to Intervention
(RTI) model implemented across three tiers. Tier 1 consisted of eight 30-minute small-
group sessions (three to four students per group) focusing on phonological awareness,
phoneme classification, segmentation and blending, initial sound identification, phoneme
deletion and addition, reading patterns, and vocabulary development. Tier 2 included eight
45-minute sessions conducted in smaller groups (two to three students), emphasizing
phonological processing with fixed initial blends, decoding skills, nonword reading, word
completion, and reading patterns. Tier 3 was delivered individually in twelve 60-minute
sessions to students who did not demonstrate adequate responsiveness at previous tiers and
focused on advanced phonological processing, decoding of long and short vowels, nonword
reading, fluency, vocabulary, punctuation, and reading comprehension.

At the end of each tier, students’ performance was evaluated to determine progression to
the next level. Accordingly, five students discontinued after Tier 1 and four after Tier 2.
The control group did not receive any intervention during the study period. Following
completion of the intervention, posttests were administered to both groups, and parents
completed the executive function questionnaire again. Data were entered into SPSS version
27 for statistical analysis.

Instruments

Reading NEMA Test.

The Reading NEMA Test (Moradi & Karami-Nouri, 2002) was designed to assess reading
performance in elementary school children and comprises ten independent subtests
measuring various reading skills. Each subtest consists of specific performance-based tasks,
and subscale scores are derived directly from participants’ performance on the
corresponding items. Raw scores are converted into standardized scores based on normative
tables, with higher scores indicating better reading performance. Factor analysis has
identified two primary factors underlying the test structure. The overall internal consistency
of the test has been reported as satisfactory (Cronbach’s alpha = 0.82; Hosseini et al., 2016).
Behavior Rating Inventory of Executive Function (BRIEF—Parent Form).

The BRIEF-Parent Form (Gioia et al., 2000) consists of 86 items rated by parents based
on their child’s everyday behavior using a three-point Likert scale (Never, Sometimes,
Often). The instrument assesses executive functioning across two major indices—
Behavioral Regulation and Metacognition—each composed of several subscales derived
from their respective items. Higher scores indicate greater executive function difficulties.
Previous studies have reported acceptable to excellent reliability coefficients ranging from
0.80 to 0.98, with internal consistency values between 0.87 and 0.94 (Nodeh et al., 2016).
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RTI-Based Intervention Package.

The intervention package, developed by Aminabadi et al. (2022), is based on the RTI
framework and includes three instructional tiers targeting phonological awareness,
decoding skills, and reading fluency and comprehension. The validity and applicability of
this package have been supported in prior research. In the present study, the intervention

was implemented without modification and in accordance with the original guidelines.

Table 1. Content of the Intervention Program Based on the Response to Intervention Reading Approach

Session Tier 1 Practice Tier 2 Practice Tier 3 Practice
First Phonolo Fixed blend at onset with long vowels/ Fixed blend at onset with
gy Fixed blend with similar phonemes at onset long vowels
Second Phonological Fixed blend at onset with short vowels/ Fixed blend at onset with
Categorization Fixed blend with similar phonemes at onset short vowels
Third Phonological Word completion. Attention to the first Fixed blend with similar
Segmentation sound phonemes at onset
Phonological . S
Fourth  Blending / Phoneme Non-word reading with long vowels Fixed blend with similar
. phonemes at onset
Deletion
Phoneme Addition /
Fifth Phoneme Non-word reading with short vowels Word completion
Substitution
Sixth Wave Reading / Reading compound non-words with long Non-word reading with long
Reading Pattern and short vowels vowels
. Non- i ith
Seventh Vocabulary Reading Pattern on-word reading wit
short vowels
. Assessment and - . Compound non-words with
Eighth .. . Assessment and Decision-Making P
Decision-Making long and short vowels
Ninth End of Tier 1 End of Tier 2 Reading Pattern
(Phonology)
Tenth End of Tier 1 End of Tier 2 Vocabulary and Punctuation
for words and texts
. . Readi
Eleventh End of Tier 1 End of Tier 2 eading an_d
Comprehension
Twelfth End of Tier 1 End of Tier 2 Assessment and Decision-

Making

Ethical approval for the study was obtained from Shahid Beheshti University (Ethics
Code: IR.SBU.REC.1403.079). Written informed consent was obtained from parents or
legal guardians, and the study procedures were fully explained to participating students.
Participation was voluntary, and students were informed of their right to withdraw from the
study at any time without negative consequences. To ensure confidentiality, participants’
names were not recorded, and all data were coded. Following completion of the study, the
intervention was offered to the control group contingent upon the significance of the
findings.

Data Analysis

After data entry into SPSS version 27, items corresponding to each executive function
component were aggregated to form subscale scores for pretest and posttest assessments.
The ten subtests of the Reading NEMA Test were also defined separately. A simple mixed
factorial analysis of variance was conducted to examine the effectiveness of the intervention
on executive functions and reading performance.



120 Cognit Strateg Learn, Vol. 14, No. 26, 2026

3. Results

In the experimental group, the largest proportion of participants was enrolled in Grade 2,
comprising five students (33.3%). Of the 15 participants in this group, six (40%) were
female and nine (60%) were male. In the control group, of the total 15 participants, five
(33.3%) were female and ten (66.7%) were male. In the experimental group, Grades 1, 3,
and 4 each included three students (20%), while Grade 5 had the smallest representation
with one student (6.7%). Similarly, in the control group, Grade 2 accounted for the largest
proportion (five students, 33.3%), followed by Grade 1 with four students (26.7%), Grade
3 with three students (20%), Grade 5 with two students (13.3%), and Grade 4 with one
student (6.7%).

The age distribution in the experimental group indicated that the highest frequency
belonged to eight-year-old students (five participants, 33.3%). Students aged 7, 9, and 10
years each comprised three participants (20%), whereas the lowest frequency was observed
among 11-year-old students (one participant, 6.7%). In the control group, eight-year-old
students again constituted the largest proportion (five participants, 33.3%), followed by
seven-year-olds (four participants, 26.7%), nine-year-olds (three participants, 20%),
eleven-year-olds (two participants, 13.3%), and ten-year-olds (one participant, 6.7%). The
mean age of the experimental group was 8.60 years, with a mode of 8 years, while the
control group had a mean age of 8.47 years and a mode of 8 years. These findings indicate
that the mean ages of the two groups were closely comparable, averaging approximately
8.5 years. Overall, the age distributions of both groups were highly similar, with the highest
frequency observed among eight-year-old students and the lowest among ten- and eleven-
year-olds, demonstrating age homogeneity between groups—an essential prerequisite for
valid between-group comparisons.

Demographic variables, including grade level and gender, were analyzed to ensure that

the experimental and control groups did not differ significantly in their distributions. This
homogeneity allowed for the evaluation of the independent variable’s effects without
confounding influences from demographic factors.
Levene’s test results supported the assumption of homogeneity of error variances for the
collected measures of executive functions and reading performance across participants. In
addition, the Kolmogorov—Smirnov test indicated that the assumption of normality was met
for the distributions of executive function and reading performance scores across group
levels at both pretest and posttest assessments.

4. Discussion and Conclusion

The present study examined the effectiveness of the Response to Intervention (RTI) model
on reading performance and executive functions in students with reading disorder. The
findings demonstrated significant improvements in executive functions, including
inhibition, attentional shifting, emotional control, initiation, working memory, planning,
organization, and monitoring, contributing to better behavioral regulation, cognitive
flexibility, information management, and academic functioning.The results are largely
consistent with national and international studies emphasizing the role of executive
functions, particularly working memory and inhibitory control, in reading development and
academic success. However, they contrast with earlier claims of limited cognitive
intervention effectiveness, suggesting that structured and systematic approaches such as
RTI may yield more robust outcomes.Theoretically, RTI incorporates targeted phonological
and decoding exercises that engage attentional control, impulse regulation, and cognitive
flexibility, potentially strengthening interactions between executive control and language-
processing systems. Neuropsychologically, these improvements may reflect greater
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efficiency of prefrontal networks involved in working memory, response inhibition, and
cognitive flexibility. The intervention also significantly improved reading accuracy, speed,
fluency, phonological skills, and reading comprehension. Systematic phonological training,
decoding practice, and gradual skill progression strengthened foundational reading
processes and text processing efficiency.

Limitations included the absence of follow-up assessments and a reduced sample size at
the third intervention tier due to the hierarchical nature of RTI. Future studies should include
follow-up measurements, larger samples, and comparisons with alternative interventions.
Overall, the findings support RTI as an effective framework for improving reading
performance and executive functions in students with reading disorder, with important
implications for educational practice and intervention planning.

5. Ethical Considerations
Compliance with ethical guidelines: All ethical principles are considered in this article.

Funding: This research did not receive any grant from funding agencies in the public,
commercial, or non-profit sectors.
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Objective: The aim of this research was to investigate the effect of a creative drama
learning environment based on observational learning theory on the concentration of
sixth-grade elementary school students in Qorveh City in the 2024-2025 academic year.
Methods: The present research is an applied study in terms of its purpose and the nature
of the data, and is a quantitative and quasi-experimental study that was conducted with a
pre-test-post-test design, along with a control group. The statistical population of this
study included all sixth-grade male students of the elementary school in Qorveh City, who
were studying in the academic year 2024-2025. In this research, 45 students were selected
by convenience sampling and were randomly assigned to three groups of 15. Descriptive
and inferential statistics were used to analyze the data using SPSS 27 software.

Results: The results of data analysis showed that the traditional creative drama learning
environment and the textual creative drama learning environment based on observational
learning theory have a significant effect on concentration. Also, the effect of the creative
drama learning environment based on observational learning theory is significant
compared to the traditional creative drama learning environment on concentration.
Conclusions: By properly utilizing the creative drama learning environment based on
observational learning theory, an effective platform can be created to improve students'
concentration in formal and informal education.
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Extended Abstract

1. Introduction

Attention styles play a significant role in how learners engage with creative activities in
educational settings. In the creative drama learning environment, which is characterized by
collaborative projects and group problem solving, attention styles determine the extent to
which students are able to maintain focus, process information effectively, and demonstrate
creativity (Ibaetal., 2011: 1-6). Properly designing learning environments can help improve
the quality of attention in the classroom by reducing distractions and creating greater focus.
The use of interactive teaching methods, by actively engaging students in the learning
process, improves attention performance and reduces distraction (Parr et al., 2025: 1-19).

Emphasizing the role of modeling and imitation, observational learning theory uses the
power of observation as an effective tool to facilitate the learning of new skills and
behaviors, especially in areas such as art and design, where creativity plays a central role.
By using the principles of observational learning, educators can create learning
environments that not only foster learners' creativity but also help increase their motivation,
participation, and active engagement (Groenendijk et al., 2013: 3-28).

The creative drama learning environment is designed to provide children with the
opportunity to learn various skills while maintaining attractiveness and fun. Playing, as an
enjoyable and intrinsic activity, provides a suitable platform for learning, and the
performing arts, by utilizing this intrinsic feature, pave the way for the formation of
effective and entertaining learning experiences. In the creative drama process, children
actively participate in the learning process not only as actors but also as spectators, and they
engage with the educational content through observation and role-playing (Moradimokhles
etal., 2015: 39). Creative drama plays an effective role in improving the quality of learning.
By creating an attractive, interactive, and artistically stimulating environment, this method
increases student participation in the learning process and creates an active, dynamic, and
meaningful learning experience. In this environment, learners achieve a deeper
understanding of the course concepts by producing creative works and effectively
participating in educational activities. Creative drama also provides conditions for learning
to become a pleasant and purposeful experience, so that the educational results obtained
from it will be sustainable and long-term (Oztug & Ciner., 2017). lrugaalbandara (2023)
concluded in her research that students' creative thinking and problem-solving abilities can
be improved in a creative drama learning environment. Sharma (2016) showed in her
research that creative drama plays an effective role in increasing fun and creating a sense
of pleasure in the lives of elementary school children. Kadan (2014) has shown that using
the creative drama method has a positive effect on improving the motivation and academic
achievement of seventh-grade students in English language lessons. According to the
findings of Jindal Snape et al. (2011), drama activities can provide a suitable platform for
new experiences and active participation of students in various situations. Creative drama
is considered an effective tool in the educational process because it empowers learners,
helps them better understand emotional issues, presents realistic situations, and creates a
safe space for practicing real-life situations. These features allow for experience-based
learning and lead to deeper engagement of students with educational content.

By reviewing previous research, it can be seen that no study has investigated the effect
of a creative drama learning environment on students' concentration. This research gap
arises while attention, as one of the fundamental factors in cognitive processes, plays a vital
role in learning, information processing, and the level of learners' engagement with
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educational activities. Accordingly, the present research aims to investigate the effect of a
creative drama learning environment based on observational learning theory on students'
concentration.

2. Materials and Methods

The present research is quantitative and quasi-experimental in terms of its applied purpose
and the nature of the data, which was conducted with a pre-test-post-test design, along with
a control group. The statistical population of this research included all sixth-grade male
students in elementary schools in Qorveh City in the academic year 1403-1404. In this
research, 45 students were selected using the convenience sampling method and were
randomly assigned to three groups of 15. The control group received their training through
traditional methods; the first experimental group received training in a traditional creative
drama learning environment, and the second experimental group received training in a
creative drama learning environment based on observational learning theory. The
questionnaire of Van Calster et al. (2018) was used to collect data and descriptive and
inferential statistics were used to analyze the data.

3. Results

Descriptive data, including mean and standard deviation for the concentration component,
were reported separately for each group. The Shapiro-Wilk test was used to examine the
normality of the research variables. Also, univariate analysis of covariance was used to
evaluate the effect of creative drama based on observational learning theory on the
concentration level of sixth-grade students.

Table 1. Results of covariance analysis for testing the first hypothesis

Source Sum of Squares df  Mean Square F Sig Partial Eta Squared
Corrected 256.227 2 128.114 65.299  <0.05 0.829
Model
Intercept 28.191 1 28.191 14.369 <0.05 0.347
concentration 185.694 1 185.694 94.647 <0.05 0.778
Group 126.470 1 126.470 64.461 <0.05 0.705

Table 2. Results of covariance analysis for testing the second hypothesis

Source Sumof Squares  df Mean Square F Sig Partial Eta Squared
Corrected 501.098 2 250.549 87.967  <0.05 0.867
Model
Intercept 57.035 1 57.035 20.025 <0.05 0.426
concentration 206.565 1 206.565 72.524 <0.05 0.729
Group 266.922 1 266.922 93.715 <0.05 0.776

Table 3. Results of covariance analysis for testing the third hypothesis

Source Sumof Squares  df Mean Square F Sig Partial Eta Squared
Corrected 216.197 2 108.099 40.952 <0.05 0.752
Model
Intercept 142.908 1 142.908 54.140 <0.05 0.667
concentration 139.397 1 139.397 52.810 <0.05 0.662
Group 29.942 1 29.942 11.343 <0.05 0.296
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The results of the analysis of covariance show that the traditional creative drama learning
environment and the creative drama learning environment based on observational learning
theory have a significant effect on concentration. Also, the creative drama learning
environment based on observational learning theory has a greater effect on concentration
than the traditional creative drama learning environment. Accordingly, the results of each
hypothesis are confirmed.

4. Discussion and Conclusion

The results of the research showed that the difference between the experimental and
control groups was significant. Therefore, the use of the creative drama learning
environment based on observational learning theory and the traditional creative drama
learning environment was able to increase the concentration of students. This change was
also statistically significant. Also, comparing the adjusted means in the post-test shows that
the creative drama learning environment based on observational learning theory has a
greater impact on improving students' concentration compared to the conventional creative
drama environment. One limitation of this study was that the sample was limited to male
students; therefore, it is suggested that the study be repeated in different statistical
populations, including those at other educational levels. It is also suggested that a follow-
up period be used in future research. Finally, considering the effectiveness of the creative
drama learning environment, it is suggested that educational authorities hold courses and
workshops to familiarize teachers with creative drama and how to implement it.
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Objective: This study aims to identify and propose a comprehensive model outlining the
key factors influencing the development of critical thinking among students. It seeks to
provide an analytical framework to guide educational planning and curriculum
development focused on enhancing students’ critical thinking skills.

Methods: This applied research adopts a qualitative approach using synthesis
methodology. The research population includes 398 scholarly articles published between
2011 and 2024 (1390-1403 in the Iranian calendar) and from 2000 to 2025 in international
databases, all focused on students’ critical thinking. Based on inclusion and exclusion
criteria, 67 articles were selected for final analysis. Data were collected using a researcher-
developed worksheet and analyzed through Roberts’ six-step model.

Findings: The analysis identified five overarching themes, fifteen subthemes, and sixty-
six foundational elements contributing to students’ critical thinking. These fall into five
categories: Learner Characteristics (personality traits, cognitive skills, motivation,
academic competence); Teacher Attributes (professional expertise, personal qualities);
Teaching and Learning Approaches (collaborative strategies, constructivist methods,
creativity and innovation, technology-enhanced learning); Curriculum Content (value-
based, knowledge-based, skill-based materials); and Contextual Factors (family and
school-related influences).

Conclusion: Fostering critical thinking is a multi-layered process requiring curriculum
design that respects individual differences, skilled educators, strategic use of technology,
and support from families and institutions. The proposed model offers a practical

framework for curriculum development aimed at strengthening students’ critical thinking.
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Extended Abstract

1. Introduction

Critical thinking, as one of the most important higher-order cognitive skills, plays a central
role in educating citizens who are aware, responsible, and capable of analyzing complex
issues in the contemporary world. The educational system, as a value-based institution,
supports society in achieving this goal, and students, as the greatest human capital of any
society, can take firm steps toward the advancement of their community by applying the
knowledge and skills they have acquired (Einfeld et al., 2018; Naderi et al., 2021). Thinking
and the skill of thinking correctly have occupied the minds of thinkers since ancient times,
and today the cultivation of thinking skills is considered one of the most fundamental goals
of educational systems (Duron et al., 2006). Thinking is a mental operation that begins when
an individual encounters a problem to solve and involves analysis, judgment, abstraction,
reasoning, and problem-solving (Lipman, 1987; Sajedi Rad et al., 2021).

Among the various types of thinking, critical thinking is regarded as a higher-order skill
and an essential competency for students and teachers in the 21st century, with roots in the
ideas of Socrates, Plato, and Aristotle (Nik Pay, 2017; Wilyis & McConnell, 2008). This
concept is complex and multidimensional, and scholars such as Dewey (1933), Lipman
(1987), Ennis (2002), and Kuhn (2018) have offered different definitions of it. According
to Paul and Elder (2020), critical thinking consists of two dimensions: skills and
dispositions; skills include cognitive abilities such as analysis, reasoning, explanation,
evaluation, self-regulation, and interpretation, while dispositions include truth-seeking,
open-mindedness, analyticity, and systematicity. Shariatmadari (1999) also identifies the
skills of critical thinking as analysis, evaluation, inference, inductive reasoning, and
deductive reasoning.

The National Curriculum Document of Iran has also emphasized the development of
critical thinking skills as the foundation for students' social and rational growth (Karimian
et al., 2017). Critical thinking transforms students into reasonable citizens with a critical
spirit (Cheung & Jhaveri, 2018) and helps them manage emotions and select effective
strategies (Ghodousian et al., 2021). Heydari et al. (2023) found that critical thinking
predicts 20 percent of the variance in academic self-efficacy, and Kavyanfar and Ba'ezzat
(2022) showed that critical thinking directly explains 61 percent of the variance in wisdom.
However, research evidence indicates that the level of critical thinking among students is
not satisfactory in practice (Sargazi et al., 2015), and insufficient attention is paid to it in
curricula (Amini & Saboktakin, 2017). Numerous studies, including those by Alipour et al.
(2016), Hejazi et al. (2018), Pourmohseni et al. (2019), Etemadzadeh et al. (2022), Kartal
et al. (2024), and Muzakkir et al. (2025), have examined the factors influencing critical
thinking, yet each has addressed only limited dimensions of this multidimensional
phenomenon. Therefore, the present study seeks to provide a systematic and integrative
analysis of previous research in order to identify comprehensive and multilevel factors
affecting the development of students’ critical thinking.

2. Materials and Methods

This applied study adopts a qualitative research synthesis approach to analyze, integrate,
and synthesize findings from previous literature, thereby identifying critical trajectories for
future research (Cooper & Hedges, 2009; Marsh, 1991). The research process follows the
six-step Roberts model (Shorts, 2018): identifying needs, retrieving studies,
selecting/organizing sources, establishing a conceptual framework, processing data, and
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presenting results. The systematic search and screening process adheres strictly to the
PRISMA guidelines (Page et al., 2021).

The target population comprised scholarly articles on students’ critical thinking retrieved
from domestic and international databases, including ISC, IranMedex, ERIC, JSTOR,
Springer Link, Scopus, PubMed, and Google Scholar. The inclusion criteria targeted
domestic studies (2011-2025) and international studies (2000-2025) employing diverse
methodologies, while excluding articles lacking sufficient data or published in non-
reputable journals. From an initial pool of 398 records, 67 studies were selected for final
thematic analysis after rigorous screening and deduplication.

3. Results
Analysis of the 67 selected studies led to the identification of 66 basic themes, which were
organized into 15 sub-themes and 5 main themes:
1) First Main Theme: Learner Characteristics
This theme encompasses four dimensions:
 Personality Traits
o Self-esteem (Sajedi Rad et al., 2021)
o Self-confidence (Fazel Malek et al., 2024)
o Resilience (Anand, 2022)
o Mental health (Maroufi et al., 2011)
o Social intelligence (Ostadi Mehrjerdi & Basiri, 2024)
o Emotional intelligence (Dordi Nejad & Nouri Zadeh, 2015)
o Cognitive Skills
o Self-criticism (Ramaroudi et al., 2022)
o Learning styles (Khodri et al., 2017; Salimi et al., 2023)
o Intelligence quotient (Jalili et al., 2018)
o Self-directed learning (Soleimani, 2020)
o Self-efficacy (Kadivar et al., 2011)
« Motivational Characteristics
o Academic motivation (Pirkamali et al., 2023; Rasouli et al., 2023)
o Cognitive motivation (Osa et al., 2023)
o Epistemological beliefs (Kartal et al., 2024)
o Study commitment (Pirkamali et al., 2023)
o Tendency to participate in academic competitions (Wahidin & Romli, 2020)
« Scientific Competencies
o Media literacy (Alizadeh et al., 2018)
o Biological literacy (Najmah et al., 2024)
o Scientific literacy (Apriliana & Anggrella, 2024)
2) Second Main Theme: Teacher Characteristics
This theme includes two main categories:
 Professional Expertise and Competence
o Level of education (Etemadzadeh et al., 2022)
o Mastery of the lesson study approach (Pashanjati et al., 2024)
o Questioning skills (Ganji et al., 2013)
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(o]

Democratic classroom management (Ghaltash et al., 2014)

o Personal Characteristics

(o]

(o]

(¢]

Positive attitude toward critical thinking (Alharbi, 2022)
Open-mindedness/Receptivity to criticism (Zadbakhtour & Hosseinpour, 2014)
Effective interaction with students (Etemadzadeh et al., 2022)

3) Third Main Theme: Teaching-Learning Approaches
This theme encompasses four categories:
Group and Collaborative Approaches

(o]

(o]

@)

(o]

Question-and-answer methods (Fitriadi et al., 2025)
Group discussion (Hasanah et al., 2023; Schroeder, 2024)
Role-playing

Jigsaw method (Salehi & Abolghasemi, 2024)

Constructivist-Based Approaches

o

o

(o]

(o]

Problem-based learning (Soleimani, 2020; Salimi et al., 2023; Muzakkir et al., 2024;
Mutia et al., 2025)

5E model (Jahedi et al., 2018) and 7E model (Indasari et al., 2020)

Inquiry-based learning (Yarmohammadi et al., 2017)

Concept attainment (Darvishi & Rashidi, 2013)

Creativity- and Innovation-Based Approaches

(o]

(@]

o

o

o

Brainstorming (Torkan Cherkh & Behroozi, 2023)

Concept mapping (Kalhor & Mehran, 2017; Shiang Tseng, 2020)
Six Thinking Hats technique (Fathi Azar et al., 2014)

Synectics (Hosseini et al., 2023)

Storytelling (Gholamrezaei & Mohammadi Nejad, 2023)

Technology-Based Approaches

Multimedia (Hasanah et al., 2023; Muzakkir et al., 2024)
Blended learning (Mutia et al., 2025)

Digital educational games (Derakhshi et al., 2023)

Robotics education (Sajjadi et al., 2020)

Flipped classroom (Alpat & Gorgulu, 2024)

STEAM approach (Gencer & Dogan, 2020; Evangelisto, 2023)

4) Fourth Main Theme: Educational Content
This theme comprises three categories:
« Attitudinal-Value Content

(0]

Religious attitudes, positive thinking, and ethnicity-based approaches

« Knowledge-Specialized Content

(o]

Philosophy, literature, history, and foreign languages

« Skill-Cognitive Content

(o]

Self-awareness, metacognition, self-regulation, and assertiveness

5) Fifth Main Theme: Contextual Factors
This theme includes two levels:
« Family Factors

(0]

Parenting styles (Dehghani & Okhovat, 2015)
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o Parent-child interaction (Etemadzadeh et al., 2022; Longuosi & Mariani, 2024)
o Parents’ level of education
o Socioeconomic status (Vidal et al., 2023)
o Family education programs (Hanifi et al., 2012)
« School Factors
o Social climate (Amini et al., 2015; Kartal et al., 2024)
o School culture (Amini et al., 2015)

4. Discussion and Conclusion

The findings suggest that the development of students’ critical thinking results from a
synergistic interaction between individual, educational, and contextual factors. At the
individual level, learner characteristics act as internal catalysts; traits such as self-esteem
and resilience underpin participation (Facione, 2015), while emotional intelligence and self-
directed learning enhance cognitive engagement (Goleman, 2006; Garrison, 1997).
Motivational factors, including epistemological beliefs, further sustain inquiry (Kartal et
al., 2024).

Teachers serve as critical facilitators. Professional expertise and reflective practices, such
as lesson study, enable educators to challenge students effectively (Pashanjati et al., 2024).
A democratic classroom climate, characterized by positive teacher-student interaction,
creates the necessary safety for critical discourse (Ghaltash et al., 2014).

Teaching-learning approaches—specifically constructivist, creativity-based, and
technology-integrated methods—align with established learning theories (Fathi Azar, 2020;
Heydari et al., 2021) to promote divergent thinking and cognitive flexibility. This aligns
with content delivery that spans attitudinal, knowledge-based, and skill-oriented
dimensions (Tazkiye, 2024). In particular, philosophy education and metacognitive training
are essential for strengthening reasoning and self-regulation (Shah Mohammadi, 2020;
Flavell, 1979).

Contextual factors, primarily family and school environments, are institutional
determinants. Democratic parenting and supportive socioeconomic conditions at home,
coupled with a school culture of open-mindedness, provide the external framework required
to sustain critical thinking (Amini et al., 2015; Dehghani & Okhovat, 2015).

Given the inherent limitations of qualitative synthesis regarding generalizability and
causal inference (Creswell, 2018), future studies should employ empirical and quantitative
designs to validate these factors. Furthermore, integrating critical thinking modules into
teachers’ in-service training is strongly recommended to bridge the gap between theory and
practice.
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Objective: Learning strategies play a pivotal role in shaping academic performance. This
study was designed and conducted with two main objectives: clustering learners based on
their learning strategies and determining the power of this clustering pattern in
distinguishing between students with high and low academic achievement.

Methods: The research method employed was survey-based and person- Oriented. The
population consisted of students at Payame Noor University of Tabriz in the academic
year 2025-2026, from which 380 individuals were selected through cluster sampling.
Cluster analysis and discriminant analysis were used for data analysis. Initially, cluster
analysis was used to identify student clusters based on the 15 subscales of the MSLQ.
Subsequently, a discriminant function analysis was performed to determine the power of
each subscale in distinguishing between high and low academic achievers.

Results: Based on the findings, three distinct clusters were identified—efficient self-
regulated learners, vulnerable learners, and learners with developmental potential—
revealing distinct patterns. The results of the discriminant function analysis also indicated
that self-regulation (0.72), self-efficacy (0.59), and learning resource management (0.42
t0 0.52) contributed the most to distinguishing between high and low academic achievers,
whereas motivational components such as control of learning beliefs (0.09) and task value
(0.12) played a less significant role.

Conclusions: Educational and counseling centers at universities should enhance
metacognitive strategies, resource management, and self-regulation—particularly among
vulnerable students and those with developmental potential—by implementing inclusive,
flexible, and personalized training programs.
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Extended Abstract

1. Introduction

Among the diverse influential factors, learning strategies—which refer to the cognitive,
metacognitive, and affective approaches that students use to acquire and process
information—play a pivotal role in shaping academic performance. Given this research gap,
this study seeks to answer the question: To what extent does each learning strategy have the
ability to distinguish students with high academic achievement from those with low
achievement? To answer this question, this research will use person-centered analyses, such
as cluster analysis and discriminant function analysis. These methods, by focusing on
individuals' response patterns, provide a much richer and more practical understanding
compared to traditional variable-centered analyses (such as correlation or regression).
While variable-centered analyses examine the relationships between variables across the
entire sample and create an average model, person-centered analyses help identify natural
subgroups or different profiles within the population (such as learners with different
strategies or varying levels of motivation) (Bergman & Magnusson, 1997). For example, a
cluster analysis can identify groups of students with distinct metacognitive profiles, and
then, using discriminant function analysis, the variables that play the most significant role
in distinguishing these groups can be specified (Tabachnick, 2019). Person-centered
analysis, such as cluster analysis and discriminant function analysis, offers significant
advantages compared to variable-centered analyses. This type of analysis allows researchers
to identify more complex and unique patterns in students' learning behaviors and avoid
oversimplified assumptions. Particularly in the context of learning strategies, these analyses
can help identify different groups of students with diverse learning strategies and varying
intensities of use. Furthermore, using these methods increases the accuracy of predicting
academic performance and improves the ability to manage diversity in learning patterns,
which can lead to the design of more targeted and effective educational support.

This study is significant from theoretical, practical, and methodological perspectives.
First, by focusing on both the diversity and intensity of learning strategy use, it provides a
multidimensional view of students' learning behaviors that goes beyond simple
measurements of frequency emphasizing a specific strategy. Second, by forming student
profiles, it helps identify the patterns of how successful learners use various types of
learning strategies. These profiles can help teachers and educational counselors develop
targeted and personalized support systems that align with students' actual learning methods.
Third, by highlighting the patterns of strategy use most associated with academic success,
educational institutions can provide more support to learners in need and help develop
effective learning habits. Thus, this study not only addresses a gap in the existing literature
but also provides actionable insights for improving educational outcomes in academic
environments.

2. Materials and Methods

A survey method was used to collect data for this research. Regarding data analysis, a
person-centered research approach was employed. Using this method, first, cluster analysis
was used to form clusters of successful and unsuccessful students based on the diversity
and prevalence of learning strategy use. Then, discriminant function analysis was used to
differentiate these two clusters based on the dimensions of learning strategies. In the first
step, the Learning Strategies Questionnaire was administered to all selected students, and
then student clusters were identified based on their responses to this questionnaire. In the
next step, students were ranked based on their GPA scores, and then students with GPAs
below the first quartile were considered as students with low academic success, and students
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with GPAs above the third quartile were considered as students with high academic success.
In the third step, the power of each dimension of the Learning Strategies Questionnaire in
separating or distinguishing each of these two groups was determined.

The statistical population of this study was students of Payame Noor University of Tabriz
in the academic year 1404-1405, with an approximate number of 9000 individuals. Based
on the Krejcie and Morgan table (1970), the required sample size for this population was
estimated to be 368 individuals. Therefore, using cluster sampling from among the faculties
and academic departments of the university, 380 students were selected as the sample.

In this research, to form student profiles based on the diversity and prevalence of learning
strategy use, the Motivated Strategies for Learning Questionnaire (MSLQ), designed by
Pintrich et al. in 1991, was used. This questionnaire is a self-report instrument with 15
subscales that assesses two main sections: motivation and learning strategies. It measures
three main sections: academic motivation, learning strategies, and resource management
strategies. The motivation section includes six subscales (intrinsic goal orientation, extrinsic
goal orientation, task value, control of learning beliefs, self-efficacy, and test anxiety). The
learning strategies section includes five subscales (rehearsal, elaboration, organization,
critical thinking, and metacognitive self-regulation). The resource management strategies
section includes (time and study environment, effort regulation, peer learning, and help-
seeking). According to the study by Dortaj and Afsharban (1395/2016), the overall
reliability of the MSLQ questionnaire was confirmed with a Cronbach's alpha coefficient
of 0.94, and its construct validity was confirmed through confirmatory factor analysis.

3. Results

A K-means cluster analysis was performed on the data from the fifteen components of the
Motivated Strategies for Learning Questionnaire. For this purpose, first, the group
membership of individuals in clusters ranging from two to six was obtained. In the next
step, to select the best clustering state that allows the greatest distinction between clusters,
according to Manly's suggestion, a multivariate analysis of variance (MANOVA) was used
on the scores used in the clustering as dependent variables, with each grouping state (two
to six groups) as the factor. Based on the equivalent F values from the five MANOVAs
performed, the highest F value was obtained in the three-group state (F = 26.23, P <0.001).
Based on this result, it was determined that all subjects could be classified into three distinct
clusters.

Profile of Cluster One (Efficient Self-Regulated Learners): This group, with 81
individuals (22% of cases), who have the highest mean in most components, especially
metacognitive self-regulation (11.49) and task value (27.36), represents a pattern of deep
and motivated learners. The high level of intrinsic goal orientation (14.14) along with
advanced cognitive strategies such as elaboration (89.26) and organization (56.14) indicates
that these students not only utilize higher-level learning strategies but also have a high
understanding of the importance and value of course materials.

Profile of Cluster Two (Vulnerable Learners): The second cluster, with 125 individuals
(34% of cases), who have the lowest scores in most components, particularly in critical
components such as help-seeking (8.00) and critical thinking (13.56), forms a vulnerable
group. The high level of test anxiety (17.14) along with extrinsic goal orientation (16.59)
indicates that these students are primarily driven by external motivations such as obtaining
grades and suffer from anxiety pressure.

Profile of Cluster Three (Learners with Development Potential): The third cluster, with
174 individuals (47% of cases), having a mid-range profile, possesses high development
potential. The desirable level of self-efficacy (32.34) and self-regulation (32.42) in this
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group indicates significant capacity for improvement. However, average scores in cognitive
strategies such as elaboration (29.24) and organization (12.09) suggest that these students
would benefit from targeted training in learning strategies. This section revealed that
approximately one-quarter of the subjects use a sufficient variety of learning strategies for
studying. This part of the results indicates the necessity of teaching learning strategies to
learners, even at university levels.

Subsequently, the results of a discriminant function analysis showed that the components
of self-regulation, self-efficacy, and learning resource management contributed the most to
distinguishing between students with high and low academic achievement, while
motivational components such as control of learning beliefs and task value played a less
prominent role.

4. Discussion and Conclusion

Considering the findings of the present research and integrating them with the results of
previous studies and meta-analyses, numerous practical and research suggestions can be
offered. At the practical level, given the identification of three distinct clusters of learners
(efficient, vulnerable, and with development potential) and the emphasis on the central role
of metacognitive strategies, resource management, and self-regulation in distinguishing
between strong and weak students, it is essential for educational and counseling centers of
universities to promote and strengthen these key strategies, especially among students in
the vulnerable and development-potential clusters, by implementing targeted training
programs. These trainings should have a special focus on skills such as planning, monitoring
learning, time management, and effort regulation. Since even experienced students may
have weaknesses in using specific strategies such as organization and elaboration (like
creating analogies), these trainings should be considered universal and inclusive. Also,
considering that students do not employ all strategies equally or in the same way,
educational strategies should be flexible and personalized to adapt to different learning
styles.
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Objective: This study aimed to assess the causal relationship model of parental phubbing
and child academic adjustment through rejection sensitivity with emotion regulation
moderation (cognitive reappraisal).

Methods: The research method was correlational, and more precisely, a moderator-
mediator model. The statistical population of the study included all ninth-grade male and
female students in the academic year 1403-1404 in Yazd city. The sample consisted of
342 students (171 female students and 171 male students) who were selected through
multi-stage random sampling. The Rejection Sensitivity Scale (Job, 2003), the Emotion
Regulation Questionnaire for Children and Adolescents (Gross and John, 2003), the
Academic Adjustment Scale (Anderson et al., 2016), and the Parental Phubing Scale
(Ding et al., 2020) were used to collect data. The evaluation of the proposed model was
carried out through the PROCESS method, model number 14.

Results: The results showed that there is a direct, positive, and significant relationship
between parental phubbing and rejection sensitivity. In addition, parental phubbing and
rejection sensitivity have a direct, negative, and significant relationship with academic
adjustment. The results also showed that the relationship between rejection sensitivity and
academic adjustment was significant at average levels and one standard deviation above
the average in cognitive reappraisal. In the conditional indirect paths, the relationship
between parental phubbing and academic adjustment was significant through rejection
sensitivity at medium and high levels of cognitive reappraisal. In other words, rejection
sensitivity at moderate and high levels of cognitive reappraisal mediates the relationship
between parental phubbing and academic adjustment.

Conclusions: Therefore, the results of this study emphasize the importance of the role of
emotion regulation in reducing the relationship between rejection sensitivity and
academic adjustment. Therefore, considering the results of the present study on the
negative effects of parental phubbing on children, parents are advised to manage the
amount and manner of cell phone use in front of their children well.
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Extended Abstract

1. Introduction

Adolescence is considered one of the most sensitive stages of life due to the changes it
brings about not only in social and behavioral aspects but also in individuals’ physical and
psychological development (Zayed, 2024), as these changes can have significant effects on
individuals’ adjustment (Nejad Asadi & Safarzadeh, 1402). Adjustment to educational
environments, such as school and university, stems from an individual’s academic
adjustment (Besharpour et al., 2022). Academic adjustment is essential for students in order
to develop academic and social skills and to achieve a happy and successful life in the future
(Azpiazu et al., 2024). Research has shown that one of the groups that can influence
students’ level of adjustment in various environments is the family (Weylen Court et al.,
2019). Parental phubbing is a phenomenon in which parents ignore their children while
paying attention to their smartphones (Wang et al., 2020). A considerable number of studies
have also demonstrated that parental phubbing is detrimental to children’s language,
cognitive, social, and emotional development (Carson & Kuzik, 2021). A review of the
research has shown that sensitivity to rejection can mediate the relationship between
parental phubbing and academic adjustment. Sensitivity to rejection stems from being
ignored and rejected by significant others, such as parents and peers, early in development
(Romero-Canias et al., 2010). The results of Ding et al.'s (2021) study showed that
sensitivity to rejection significantly predicts the level of adjustment in children and
adolescents. It should be noted that not all adolescents who are sensitive to rejection are
necessarily low in adjustment. Ding et al.'s (2021) study showed that emotion regulation
significantly encourages adolescents to interact with others. Therefore, emotion regulation
may be a moderator in the direct and indirect relationships between parental phubbing,
sensitivity to rejection, and academic adjustment. One of the main strategies for emotion
regulation is cognitive reappraisal (Gross & John, 1998). Cognitive reappraisal is defined
as an attempt to reinterpret an emotional situation in a way that changes its meaning and
emotional impact. Researchers believe that when emotion regulation strategies are used
appropriately, they bring greater adaptation to the individual (Croft et al., 2023).

Given the increasing use of smartphones by parents in the presence of their children,
leading to neglect of the children (parental phubbing), no study has yet been conducted
within the country on the effects of parental phubbing on children and their academic
affairs. Therefore, it is necessary that the phenomenon of parental phubbing in Iranian
culture be studied and examined in various research endeavors. Accordingly, the present
study aimed to evaluate the causal relationship model of parental phubbing and child
academic adjustment through sensitivity to rejection with emotion regulation moderation
(cognitive reappraisal) in students.

2. Materials and Methods

The research methodology of the present study is correlational, specifically employing
structural equation modeling (SEM). The statistical population of this study comprised all
12,144 ninth-grade students in Yazd city during the academic year 2024-2025. Kline (2023)
suggested that in studies utilizing structural equation modeling, a ratio of 5 to 60 participants
per parameter can be selected. The present study includes 19 parameters; therefore,
following Kline’s (2023) proposed guideline, a 1:18 ratio was employed. Consequently, the
sample size consisted of 342 ninth-grade students, selected through multi-stage random
sampling. This involved: first, randomly selecting District Two from the two educational
districts of Yazd city. Second, randomly selecting 6 junior high schools (3 girls’ schools
and 3 boys’ schools) from this district. Finally, randomly selecting 3 ninth-grade classes
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from each school and 19 students from each class. Thus, as described above, the final
sample comprised 342 ninth-grade students (171 girls and 171 boys). The Rejection
Sensitivity Scale (Job, 2003), the Emotion Regulation Questionnaire for Children and
Adolescents (Gross and John, 2003), the Academic Adjustment Scale (Anderson et al.,
2016), and the Parental Phubing Scale (Ding et al., 2020) were used to collect data. The
evaluation of the proposed model was carried out through the PROCESS method, model
number 14.

3. Results

The results showed that there is a direct, positive, and significant relationship between
parental phubbing and rejection sensitivity. In addition, parental phubbing and rejection
sensitivity have a direct, negative, and significant relationship with academic adjustment.
The results also showed that the relationship between rejection sensitivity and academic
adjustment was significant at average levels and one standard deviation above the average
in cognitive reappraisal. In the conditional indirect paths, the relationship between parental
phubbing and academic adjustment was significant through rejection sensitivity at medium
and high levels of cognitive reappraisal. In other words, rejection sensitivity at moderate
and high levels of cognitive reappraisal mediates the relationship between parental
phubbing and academic adjustment.

4. Discussion and Conclusion

The present study aimed to test the causal relationship model between parental phubbing
and child academic adjustment through sensitivity to rejection with the moderation of
cognitive reappraisal in students. The results of data analysis showed that parental phubbing
is positively related to sensitivity to rejection, and sensitivity to rejection, in turn, is
negatively related to academic adjustment, which is moderated by moderate and high
cognitive reappraisal. Specifically, adolescents exposed to parental phubbing feel that they
have lost their self-esteem and self-sufficiency due to rejection, and this experience causes
them to interpret inadvertent humiliations and minor actions of their parents as intentional
acts of rejection or other harmful intentions, a condition known as rejection sensitivity
(Zhao et al., 2023). On the other hand, sensitivity to rejection, in turn, leads to an
exaggerated perception of neutral interpersonal cues as rejection, which can disrupt
adolescents' interactions with peers and teachers and ultimately reduce their academic
adjustment. Meanwhile, it should be noted that some students, in addition to experiencing
parental phubbing and having a high sensitivity to rejection, show favorable academic
adjustment. The reason for this is that these students have the ability to use the cognitive
reappraisal strategy (at an average level and above) in difficult and stressful situations.
Cognitive reappraisal helps students change the way they think about a situation, which can
lead to a reduction in negative emotions. By reducing negative emotions, people can build
better relationships with others. This, in turn, can help reduce stress and social tension,
ultimately leading to better adjustment.
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Support,

Objective: The present study aimed to investigate the relationship between perfectionism
and teacher emotional support with mathematics self-efficacy mediated by mathematics
anxiety in middle school students.

Methods: The method of this study was descriptive correlational structural equation
modeling (SEM). The statistical population included male and female students studying
in the middle school level in Kermanshah in the academic year 1402-1403. The study
sample consisted of 261 students (126 girls and 135 boys) who were selected using cluster
random sampling method. The instruments used in the present study were Middleton and
Migli's Math Self-Efficacy Questionnaire (1997), Chiu and Henry's Math Anxiety
Questionnaire (1990), Hewitt and Felt's Perfectionism Questionnaire (1991), and Sakis's
Teacher Emotional Support Questionnaire (2007). Finally, the data obtained from the
study were statistically analyzed using SPSS-24 and AMOS-24 software.

Results: The findings of the study showed that the proposed model of this study has a
good fit in the studied sample. In addition, the results showed that teacher emotional
support is related to math self-efficacy, and in this regard, the math anxiety variable plays
a significant mediating role, and perfectionism also has a significant relationship with
math self-efficacy through the mediation of math anxiety (p<0.01).

Conclusions: The findings of this study indicate the importance and effective role of
teacher emotional support and perfectionism in reducing students' math anxiety and
overall increasing students' math self-efficacy. Therefore, it is essential that educational
agents pay attention to the importance of the above-mentioned issues in order to increase
students' math self-efficacy.
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Extended Abstract

1. Introduction

Mathematics has consistently been a core subject in school curricula worldwide (Fresan &
Jun Rey, 2023), playing a vital role in preparing students for real-life challenges. Proper
mathematical education is considered foundational to the efficiency of human resources
(Moradi, Khoshbakht & Alborzi, 2017). Despite its importance, mathematics is often
perceived as the most difficult subject across educational levels, requiring mastery of
sequential skills for academic growth (Haase, V.G., Guimardes & Wood, 2019).
International assessments such as TIMSS (Trends in International Mathematics and Science
Study) have evaluated students’ math performance globally. In 2019, Iran ranked 50th out
of 58 participating countries (Mullis et al., 2020), highlighting a concerning weakness in
math proficiency among lIranian students, particularly in eighth grade. Research has
identified several factors influencing students’ progress in mathematics, with mathematical
self-efficacy being one of the most significant (Fresan & Jun Rey, 2023). Self-efficacy is a
strong predictor of math achievement and anxiety (Soltani-Nejad & Mahmoudi, 2018). It
reflects a student’s confidence in their ability to perform math-related tasks, such as solving
problems and completing assignments (Oztlirk, Akkan & Kaplan, 2019). Sunaryo (2017)
emphasized that teachers play a crucial role in enhancing students’ self-efficacy by fostering
trust and confidence in their mathematical abilities. Emotional support from teachers is thus
a key component of effective learning environments. Emotional support helps students feel
calm, respected, accepted, appreciated, and secure. Studies show that students who receive
more emotional support from teachers report more positive attitudes toward mathematics,
while those with less support often express anxiety and discomfort (Li et al., 2021). In math
classrooms, teacher support is linked to more positive student attitudes and higher self-
efficacy (Liu et al., 2017). Teacher support and student self-efficacy also mediate the
relationship between students’ math scores and their abilities (Italyani & Turmudi, 2023).
According to Bandura (1997), self-efficacy and perfectionism can be understood within a
broader social-cognitive framework, where human performance results from interactions
between personal and environmental factors. Perfectionism is a multifaceted trait
characterized by striving for flawlessness and setting high performance standards. It
includes three dimensions: self-oriented, socially prescribed, and other-oriented
perfectionism (Ford et al., 2023). While perfectionism is often linked to intelligence and
academic success, it may hinder practical skills like problem-solving and metacognition
(Bosetti & Pyryt, 2007). Perfectionism is common among students whose academic
performance is central to their personal development (Christman, 2012; Younesi, Hatami
& Salahian, 2021). Empirical evidence suggests that self-oriented perfectionism positively
correlates with math self-efficacy and overall academic performance, whereas socially
prescribed perfectionism is negatively associated with math self-efficacy and positively
with anxiety (Ford et al., 2023). Although the relationship between perfectionism and
teacher support with math self-efficacy has been studied, the mediating role of math anxiety
remains underexplored. Both math self-efficacy and math anxiety are components of
students’ mathematical self-concept (Bong & Clark, 1999). Math anxiety refers to stress
and negative emotional responses during math-related activities (Kennedy, Tipps &
Johnson, 1988), often manifesting as tension when dealing with numbers and problem-
solving (Mattiucci et al., 2019). Teachers’ attitudes and behaviors significantly influence
students’ math anxiety (Tobias, 1987; Kelly et al., 2020). Positive teacher support plays a
crucial role in reducing anxiety (Wang et al., 2021; Wang et al., 2024). Studies show that
math anxiety begins early in school and persists into adulthood. For instance, 93% of
Americans and 50% of British adults report experiencing math anxiety, and a Chinese study
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found 69% of students suffer from it regularly (Xie et al., 2019). Math anxiety leads to
avoidance of math classes and negatively correlates with motivation and confidence
(Ferguson, 201°). Increasing math self-efficacy helps students rely on their abilities, view
problems as solvable, and reduce anxiety during tasks and exams, thereby improving
performance (Kashani et al., 2021). Given these insights, understanding the variables
affecting math self-efficacy is essential for enhancing academic outcomes in middle school
students. This study focuses on teacher emotional support and perfectionism, aiming to
explore their relationship with math self-efficacy through the mediating role of math anxiety
among middle school students in Kermanshah.

2. Materials and Methods

The present study employed a correlational research design using structural equation
modeling (SEM). The statistical population consisted of middle school students in
Kermanshah during the 2023-2024 academic year. A total of 274 students (male and
female) participated in the study, selected through multi-stage cluster random sampling.
After excluding 13 incomplete questionnaires, data from 261 students were analyzed.
Participants completed four standardized instruments: the Mathematical Self-Efficacy Scale
(Middleton & Midgley, 1997), the Math Anxiety Scale for Children (Chiu & Henry, 1990),
the Teacher Emotional Support Scale (Sakiz, 2007), and the Multidimensional
Perfectionism Scale (Hewitt & Flett, 1991). Each instrument demonstrated acceptable
reliability and validity in previous studies and within the current sample. To test the
proposed research model, SEM was conducted. The mediating role of math anxiety in the
relationship between teacher emotional support and perfectionism with mathematical self-
efficacy was examined using the bootstrap method in AMOS software.

3. Results

Prior to data analysis, key assumptions of structural equation modeling (SEM) were tested,
including normality, independence of errors, and multicollinearity. Skewness and kurtosis
values for all variables fell within the acceptable range (—1 to +1), confirming normal
distribution. The Durbin-Watson statistic (D.W = 1.84) indicated no autocorrelation among
errors. Variance Inflation Factor (VIF) values were below 10 and Tolerance values above
0.1, confirming no multicollinearity. Descriptive statistics showed balanced gender
distribution among the 261 participants (48.3% girls, 51.7% boys), with students from
grades 7 to 9. Mean scores for perfectionism ranged from 27.92 to 31.28, math anxiety from
3.93 to 20.52, self-efficacy from 2.98 to 3.27, and teacher emotional support from 2.31 to
3.97. Pearson correlation analysis revealed significant relationships among all variables
(p<0.01). Perfectionism and math anxiety were positively correlated, while both showed
negative correlations with self-efficacy and teacher emotional support. The strongest
correlation was between teacher emotional support and self-efficacy (r = 0.601), and the
weakest between perfectionism and self-efficacy (r = —0.276). Validity and reliability of
constructs were confirmed using AVE and CR indices. All constructs met the criteria for
convergent validity (AVE>0.50) and reliability (CR > 0.70). Goodness-of-fit indices
indicated an acceptable model fit (e.g., ¥*/df = 1.574, RMSEA = 0.047, CFI = 0.960).
Structural model analysis showed that perfectionism significantly predicted math anxiety,
while teacher emotional support negatively predicted it. Teacher emotional support
positively influenced self-efficacy, whereas math anxiety negatively affected it. The direct
effect of perfectionism on self-efficacy was not significant. Finally, the indirect effects were
tested using the bootstrap method with 5000 iterations. The results are presented below:
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Table 1. Indirect Path Coefficients and Sobel Test Results

Path Standardized Coefficient  T-Statistic
Perfectionism — Math Anxiety — Self-efficacy —0.138 —2.840
Teacher Emotional Support — Math Anxiety — Self-efficacy 0.159 3.462

4. Discussion and Conclusion

The structural equation modeling results confirmed a strong fit between the proposed model
and the observed data. Consistent with prior research, math anxiety significantly predicts
mathematical self-efficacy (Kul et al., 2024; Burhanuddin & Effendi, 2024). Findings
revealed a negative correlation between math anxiety and self-efficacy—higher anxiety is
associated with lower confidence in math abilities (Farajzadeh, 2022; Gupta & Maji, 2022;
Leppma & Darrah, 2022; Mahdavi Najmabadi et al., 2021). Bandura’s social cognitive
theory (1988) suggests that feelings of helplessness in the face of threats are a primary
source of anxiety, and perceived control can reduce fear. Academic setbacks may shape
students’ confidence in math, influencing their self-efficacy. Students who trust their
numerical abilities and perform well in complex tasks are less likely to experience math
anxiety, fostering a more positive attitude toward mathematics. Perfectionism also showed
a significant relationship with math anxiety (Taifeh-Hosseinali, 2019; Ghahramanian, 2020;
Arana & Furlan, 2016). Socially prescribed perfectionism, in particular, was positively
correlated with anxiety. Students with high perfectionist tendencies often experience
pressure from parents, peers, and teachers, leading to increased anxiety and self-criticism.
The “all-or-nothing” mindset common among perfectionists intensifies emotional responses
to failure, further elevating anxiety levels. Teacher emotional support emerged as a
protective factor against math anxiety (Lu et al., 2024; Li et al., 2021). Positive teacher-
student relationships enhance motivation, reduce anxiety, and increase self-efficacy.
Supportive interactions help students internalize motivation and feel more confident in math
tasks. Conversely, weak teacher relationships contribute to negative academic emotions and
higher anxiety. International studies, including PISA data, confirm a significant negative
correlation between math anxiety and self-efficacy. Students in Asian countries tend to
report higher anxiety and lower self-efficacy compared to their European peers (Lee, 2009).
Overall, students who experience strong emotional support from teachers tend to enjoy math
more, feel less anxious, and demonstrate higher self-efficacy.

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

Student academic performance is one of the fundamental factors in measuring the success
of educational systems around the world. Our human society relies heavily on the
educational system, as education plays a vital and fundamental role in the development of
civilization (Kalita et al., 2025). Student performance is a fundamental component of the
learning process. Predicting this performance is of great importance for identifying
individuals who are likely to experience a decline in their education in the future (Ajibade
et al., 2022). In other words, when academic performance is poor, there is a significant
difference between the student's abilities and talents and his or her actual progress, such that
the individual cannot fully demonstrate his or her abilities and talents in the educational
environment (Van Vemde, Donker & Mainhard, 2022). Academic achievement is shaped
by internal and external motivations. Intrinsic motivation resulting from the desire for self-
improvement and personal growth, and extrinsic motivation, such as the desire to succeed
or strengthen self-concept through effort, can play an effective role in student academic
improvement (Saleh et al., 2023).

Motivational self-regulation is the strategies by which students plan for progress and
success, especially those highlighted in the most common theories of academic motivation
(such as goal orientations or attributions) (Urhahne & Wijnia, 2023). Academic motivation
plays a vital role in enhancing the motivation, leadership, empowerment, and sustainability
of students' learning activities, and increases students' interest in learning and is essential
for meeting their needs (Dalanbayar, Damba & Badamdorj, 2024).

In this regard, the use of a multifaceted approach that includes therapeutic and
educational interventions seems essential to address the academic and psychological
problems of adolescents. One of the effective strategies is psychological empowerment,
which plays a fundamental role in improving academic performance (Richard, 2023). It is
a process in which individuals identify and utilize their inherent abilities and capabilities
through inner liberation (Zhou & Chen, 2021). Students can overcome their progress gaps
by strengthening their intrinsic and extrinsic motivations and creating a constructive
learning environment. In light of the above, this study examined the effectiveness of
psychological empowerment on the motivational self-regulation of students with low
academic performance and its importance in improving their academic performance as well
as their individual and social growth. The results of this study help teachers and educational
administrators to improve their curriculum and guide students to success. The overall aim
of this study was to investigate the effectiveness of psychological empowerment on
motivational self-regulation of students with low academic performance. To achieve this
aim, the following research question was posed: Is psychological empowerment effective
on motivational self-regulation of students with low academic performance?

2. Materials and Methods

This research is applied in terms of purpose and quasi-experimental in terms of method with
a pre-test-post-test design with a control group. The statistical population of the research
included all female students with low academic performance in the second high school in
Ardabil in the academic year 2024-2025, from which 30 students were selected according
to the criteria for entering the research using purposive sampling and were randomly
assigned to two experimental groups (15 people) and a control group (15 people). To
determine the sample size of the research, the rule reported by (Cohen, Manion & Morrison,
2007; Brysbaert, 2019) was used, according to which 15 people are recommended for each
of the experimental and control groups for experimental and quasi-experimental research.
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Inclusion criteria included being a high school senior, poor academic performance during
the academic semester compared to the previous year, low motivation to continue studying,
participation and cooperation with the advisor, satisfaction and written commitment to
participate in group sessions and training. Exclusion criteria also included being absent from
a training session, not completing assignments during training sessions, and incomplete
responses to the questionnaires. The following instrument was used to collect data.

Motivational Self-Regulation Questionnaire (MSRQ): The motivational self-regulation
questionnaire was developed by (Wolters, 1998). This questionnaire has 27 questions and
its minimum score is 0 and its maximum score is 108. In their study, the reliability of the
entire test was calculated as 0.82 using the Cronbach's alpha method. In the study (Abbasi
et al., 2015), the reliability of the entire questionnaire was also reported as 0.70 using the
Cronbach's alpha method.

The psychological empowerment program used in this study was based on the protocol
(Thomas & Velthouse, 1990). This program was implemented in 8 sessions 60-minute for
4 weeks (2 sessions per week).

3. Results

As shown in Table 1, after adjusting for pre-test scores, there is a statistically significant
difference between the mean post-test scores of the experimental and control groups in the
motivational self-regulation variable (P<0.001, F=13.24, np2=0.329). Therefore, the
research hypotheses regarding the effectiveness of psychological empowerment in
increasing motivational self-regulation of students with low academic performance are
confirmed in the post-test, which indicates the effectiveness of this intervention.

Table 1. Results of analysis of covariance to examine the effectiveness of the intervention on motivational
self-regulation
Effect

Variable Source SS Df MS F Sig Eta size
Pre-Test  662.60 1 662.60 7.18 0.012 0.210 0.734

Group 1222.35 1 1222.35 13.24 0.001 0.329 0.939
Error 2491.39 27 92.27

Motivational Self-
regulation

4. Discussion and Conclusion

The present study was conducted with the aim of investigating the effectiveness of
psychological empowerment on motivational self-regulation of students with low academic
performance.

The results of the study showed that there was a significant difference between the post-
test means in the experimental group and the control group in the variable of motivational
self-regulation of students. Thus, psychological empowerment increased the motivational
self-regulation of students with low academic performance. The results of the present study
are consistent with the findings of Nafar, Fallah & Mirzamani Bafghi (2024), Hafezi et al.
(2024), Llorente, Garcia, & Topa (2024), and Dalanbayar, Damba & Badamdorj (2024) in
their studies, which concluded that emotional regulation and self-efficacy are significantly
affected by psychological empowerment. Research on psychological empowerment has
reported strong evidence that confirms its role as a motivational factor in positive
psychology. In explaining this finding, it can be said that psychological empowerment is
the promotion of self-confidence, self-worth, self-reliance, identity, and a sense of power
that enables an individual to gain the strength to face and cope with adversity. Numerous
evidences also show that psychological empowerment is associated with outcomes such as
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improved quality of life, facilitated decision-making, self-care, effective problem
management, and appropriate motivational self-regulation.

The present study showed that psychological empowerment has a positive effect on
motivational self-regulation of students with low academic performance. Accordingly, it is
recommended that educational organizations, especially the Ministry of Education, use this
type of psychological approaches to improve students' academic performance. Among the
limitations of this study was the selection of a sample from the statistical population that
did not include male students. Therefore, the findings of this study may not be generalizable
to the entire population. Geographical limitation (Ardabil city) and the lack of follow-up
programs to track effectiveness over time were other limitations. Also, the data were
obtained through self-report and bias may have occurred in responding to sensitive
questions. Considering the above limitations, it is suggested that structured or semi-
structured interviews be used to collect data in future studies. Also, conducting research
with a broader population and on different age groups and male students, and comparing its
results with the findings of the present study, can enable appropriate planning for
implementing education based on psychological empowerment for students with low
academic performance who suffer a lot of harm in society, and provide useful and effective
information to their teachers, counselors, and administrators.
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