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Objective: Neuropsychological skills are the basis of academic learning and include skills
such as attention, organize, motor skills, spatial perception, language and other abilities
that students need to learn the content of courses. This study is aimed to examine the
performance of Afghan immigrant students in pre-requisite basic learning skills with an
emphasis on neuropsychological and academic skills.

Methods: The research method was descriptive. For this purpose, elementary school
students of Afghan private schools in Isfahan in the year 2023 were included in the study
using a Convenience sampling, and 151 students (girls and boys) participated in the
research. A checklist of the pre-requisite basic learning skills of Iranian students was used
to collect data. The checklist was completed through clinical interviews with teachers and
students, and the statistical data were analyzed descriptively and inferentially.

Results: The findings indicated that first-grade students were more deficient in spatial and
linguistic perception, second-grade students in emotional and mathematical skills, third-
grade students in writing, fourth-grade students in reading and mathematics, fifth-grade
students in mathematics, and sixth-grade students in spatial perception. There was a
significant difference between the performance of girls and boys and also between the
performance of students in different academic grades.

Conclusions: Therefore, it can be concluded that Afghan immigrant students have
difficulties in pre-requisite basic learning skills with an emphasis on neuro-psychological

and academic skills, which may affect their performance during their academic period.
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Extended Abstract

1. Introduction

Iran has long been a destination for migrants from neighboring countries such as Iraq,
Pakistan, and Afghanistan (Rahiminejad, 2023). According to the World Migration Report
2020, Iran is among the top ten refugee-hosting countries in Asia, with most incoming
refugees originating from Afghanistan (Fazeli & Sharaf, 2021).

After security and economic factors, education has been one of the principle attractions
for Afghan migrants into Iran. Public schools, self-managed schools, and charitable
institutions in Iran have made education at various levels accessible and addressed the
main concern of these migrants: that of educating their children (Mirzaei, 2018). Many
migrant students strive to succeed within the host country’s educational system but often
face challenges that result in lower academic performance and higher dropout rates than
native students (Amini, 2022). In this context, researchers such as Cigresi et al., (2016)
and Hernandez (2004), as cited by Zare (2021), found that migrant students encounter
significant challenges in the learning process. These challenges include low scores on
standardized tests delayed or below-average academic progress, and setbacks at least at
one stage of their education.

On the other hand, considering the educational needs of students, a school as a primary
institution 1s supposed to play an important role in enhancing learning (Juang &
Schachner, 2020). The higher the quality of skill acquisition for children, the greater their
readiness, leading to better outcomes in subsequent years (Gawra et al., 2017).
Additionally, one of the fundamental goals of education is the ease of learning basic
concepts such as reading, writing, and mathematics, which help children progress to
higher educational levels. These concepts require foundational skills, including various
neuropsychological abilities (Miller et al., 2022; Wang et al., 2023). Neuropsychological
skills, combined with other psychological processes, control awareness, thinking, and
action; these also regulate and organize behavioral outcomes (Mora et al., 2015; Bunsorn
et al.,, 2023). These neuropsychological skills develop during childhood and further
expand during adolescence; significantly impacting academic progress (Arbel et al., 2018;
Altani et al., 2017; Zimmerman & DiAriyo, 2024).

The migration condition puts Afghan migrant children at risk for developmental
burdens in neuropsychological domains and academic learning. Hodges et al. (2024)
reported in a study that the neuropsychological and cognitive development of Afghan
migrant children needs to be assessed and evaluated. This is so because these children
might not perform to the best of their ability during assessments due to resettlement stress
and the cultural influence on the performance and behavior of the child, and could
therefore be mistakenly diagnosed to have intellectual or developmental disabilities
(Hodges et al., 2024).

Therefore, it seems essential to establish a profile of the fundamental learning skills,
particularly neuropsychological and academic skills, for Afghan migrant students. This is
because the educational and developmental challenges these children face may exacerbate
other problems, putting their future at serious risk in various social, occupational,
behavioral, and emotional areas (Aghajafari et al., 2020). On the other hand, despite
receiving educational support, these children still face negative educational and
developmental outcomes (Alqafli & Hunt, 2022).

2. Materials and Methods

The current study is descriptive in nature, and the survey (cross-sectional) method was
used to investigate the existing relationships between variables. The statistical population
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of the study included all Afghan elementary school students; through a random cluster
sampling method, 151 participants were selected. In order to collect the data, a diagnostic
checklist for neuropsychological and academic learning disabilities in Iranian students,
provided by Rashidi et al. (2022), was used.

After selecting the schools, through clinical interviews with teachers during visits to the
schools, the diagnostic checklist for essential learning prerequisites was completed.
Thereafter, results were extracted, and statistical data were analyzed. The approach
employed in this study is the use of both descriptive and inferential statistical methods in
analyzing data. The descriptive level included frequency, percentage, mean, and standard
deviation, while at the inferential level, T-tests and Chi-square tests were conducted.
Statistical results were analyzed using SPSS 22.

3. Results

T-test results showed that, except for the variable of organization, significant differences
were observed in other components between Afghan migrant male and female students. In
all cases, as well as in the total score of the checklist, boys significantly outperformed
girls.

Furthermore, there was a significant difference among students in various classes
regarding all crucial prerequisite learning skills (P<0.001).

Table 1. Comparison of prerequisites skills for learning across academic grade

Variable SS df MS F sig Eta
spatial 100.014 5 200.003 24490  0.001 0.458
organize 1391.395 5 278.279 15.463 0.001 0.348
social 3500.335 5 700.067 20454  0.001 0.414
motor 2358.078 5 471.615 15370 0.001 0.346
attention 3614.361 5 722.872 17.182  0.001 0.372
Grade language 14432.789 5 2886.558 18.691 0.001 0.392
levels reading 12204.773 5 2440.955 16410 0.001 0.361
writing 3980.791 5 796.048 17.053 0.001 0.370
Expression 848.453 5 169.691 12.846 0.001 0.307
reading

mathematic 2254.791 5 450.958 5.147 0.001 0.151
total 353419.992 5 70683.998 20.052  0.001 0.409

4. Discussion and Conclusion

The present study aimed to investigate the performance profile of Afghan migrant
students in the essential prerequisite learning skills within neuropsychological and
academic domains. Findings indicated that the performance of migrant students in
essential neuropsychological and academic skills across different grade levels did not
meet expectations. The examination of essential learning prerequisites in this study
showed that the greatest challenges faced by Afghan migrant children were in the second
grade, particularly in the areas of neuropsychological-social-emotional skills and
mathematics, with 95.5% of these students showing difficulties in these areas. Following
that, Afghan migrant students in the first grade were found to have a high incidence of
difficulties, with 75% struggling in neuropsychological domains such as spatial and
language perception. The lowest level of academic and neuropsychological difficulties
was observed in the third grade, with only 22% of students facing challenges in writing
skills.

Based on these results, it can be generally concluded that between 22% and 95.5% of
Afghan migrant students face academic challenges. It should be noted that these academic
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and neuropsychological challenges are significant and require special attention.
Furthermore, weaknesses in neuropsychological and academic skills were reported to be
higher in the first, second, and sixth grades compared to other grade levels.

Besides, the findings of the present study showed that, except for the subtest of spatial
perception, in all the other subtests, the differences between the performance of girls and
boys were significant. In all cases and also in the total score of the checklist, boys
performed significantly better than girls. Further, the findings show that the above
significant differences exist for each one of the different grade levels in all the necessary
prerequisites learnings (neuropsychological and academic).
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Extended Abstract

1. Introduction

Students with mathematical learning disabilities (MLD) face significant challenges in
solving word problems, often exacerbated by deficits in cognitive and behavioral attention
(Jitendra et al., 2021). Approximately 8% of elementary school children worldwide and 7%
in Iran exhibit MLD (Ebrahimi et al., 2022; Geary, 2021), while around 10% experience
general mathematics difficulties (MD) (Nelson & Powell, 2018). These issues are
frequently intensified by impairments in cognitive attention, which involves allocating
resources to relevant stimuli, and behavioral attention, reflecting engagement during
problem-solving tasks (Peng et al., 2022; Posner & Petersen, 1990). Solving mathematical
word problems requires cognitive processes such as text comprehension, mathematical
modeling, and schema identification (Swanson et al., 2020; Kintsch & Greeno, 1985).

The model of word problem solving posits that it encompasses constructing micro- and
macro-structures of the text, making mathematical inferences, and recognizing problem
schemas (Kintsch & Greeno!, 1985). For students with MLD, these processes are
particularly challenging due to cognitive deficits (Fuchs et al., 2020). Word problems are
linguistically embedded tasks demanding identification of key information, equation
formulation, and computation execution (Swanson et al., 2020). For instance, a problem
like "Ali has 46 tomans. He spends 14 tomans at a stationery store and 25 tomans at a
supermarket. How much did he spend?" involves text comprehension, modeling, planning,
calculation, and interpretation, all reliant on sustained attention (Peng et al., 2020).

Students with MLD demonstrate pronounced deficits in higher-order cognitive skills,
especially attention (Fuchs et al., 2020). Even without ADHD diagnosis, individuals with
learning disorders exhibit attention problems (Peng et al., 2018), which impair word
problem performance and extend to daily life functionality (Peng et al., 2022). Numerous
interventions target word problem solving, with U.S. Department of Education guidelines
recommending direct instruction in elementary grades (Gersten et al., 2009). Meta-analyses
by the National Mathematics Advisory Panel (2008) and Ebrahimi et al. (2020) support this,
showing schema-based instruction (SBI) outperforms traditional methods (Jitendra, 2021).

In SBI, students identify problem types and apply schemas to solve them (Jitendra et al.,
2021). They read the question, underline the query, label the schema (e.g., total schema as
P1 + P2 =T), rewrite relevant information, and strike irrelevant details to reduce working
memory load and facilitate equation building (Fuchs et al., 2019). Extended SBI
incorporates additional elements like irrelevant information, problem type combinations,
real-life transfer features, and extended maintenance trials, leading to enhanced
performance (Fuchs et al., 2004).

Prior studies on SBI for elementary students with MD have focused on problem-solving
gains or moderators like age, problem structure, teacher implementation, session duration,
or group size (Passolunghi & Pazzaglia, 2005; Peng et al., 2018; VanderSluys et al., 2004).
Some examined attention as a predictor of math performance (Passolunghi & Pazzaglia,
2005; Peng et al., 2018; VanderSluys et al., 2004), but none directly assessed how SBI
influences cognitive and behavioral attention during word problem solving. This gap is
critical, as attention deficits uniquely contribute to math variance (Powell et al., 2017).
Cognitive attention refers to resource allocation to stimuli (Posner & Petersen, 1990), while
behavioral attention indicates task engagement (Fuchs et al., 2020).

Significant correlations exist between cognitive attention measures and math
performance (Lindsay et al., 2001; VanderSluys et al., 2004), and improved behavioral

1. Kintsch & Greeno
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attention boosts word problem solving (Powell et al., 2017). The current study targets
second-grade students, where MLD diagnosis typically occurs (Fletcher et al., 2006) and
curriculum emphasizes word problems (Powell, 2011). Substantial growth in multi-digit
computation and word problem solving emerges at this developmental stage (Fuchs et al.,
2014; Geary, 2011).

Gold et al. (2013) found behavioral inattention ratings correlated with third-grade math
performance, but cognitive attention showed weak links, possibly due to the Attention
Network Test (ANT) inadequately capturing math-related constructs and behavioral ratings
not fully reflecting cognitive deficits. This study employs the Integrated Visual and
Auditory (IVA) test for cognitive attention due to its reliability, sensitivity (92%), and
predictive power (89%) for attention issues, including learning disorders (IVA manual,
2020). It addresses prior inconsistencies by using objective measures alongside behavioral
ones (Peng et al., 2018).

Unlike previous research focusing solely on word problem gains or moderators (Fuchs
etal.,2021; Dazi et al., 2017), this study examines SBI's impact on cognitive and behavioral
attention in second-grade students with MLD/MD. It uniquely uses IVA for cognitive
assessment. Given attention's role in word problems and limited SBI-focused research, this
investigation is essential. Research question: To what extent does extended SBI improve
cognitive and behavioral attention in second-grade students with MLD?

2. Materials and Methods

This single-case experimental design employed a multiple baseline across behaviors (MB)
to evaluate extended schema-based instruction (SBI) on cognitive and behavioral attention
in word problem solving. Four second-grade female students from Tabriz, Iran (2022-2023
academic year), aged 8-9 years, were selected via the Learning Disability Evaluation Scale
(LDES-4; Pazoki et al., 2023; a>0.86, test-retest 0.88-0.91) for MLD/MD, excluding
visual/auditory impairments, severe psychosocial issues, non-fluent Persian speakers,
intellectual delays, or medicated ADHD. Informed consent was obtained; sessions occurred
individually post-school in a clinic.

The "Pirates" protocol delivered 28 sessions (3/week, 30 min each) targeting total and
difference word problems, building basic skills (e.g., number line addition/subtraction)
before schema identification, relevant/irrelevant info circling, equation writing, and real-
life transfer. Cognitive attention was assessed via IVA-2 (2020 version; 13-min continuous
performance task measuring response control and attention via 500 1.5-s stimuli; rules: click
for "1" visual/auditory, inhibit for "2"; validity r=0.46-0.88). Behavioral attention used the
SWAN teacher rating scale (Swanson et al, 2012; 18 items, 1-7 scale for
inattention/hyperactivity; a=0.98). Word problem performance was measured with
Vanderbilt second-grade problems (Fuchs & Seethaler, 2008; 18 items across
total/difference/change types, with/without distractors; 1-min/item; a=0.93).

Data collection was simultaneous across baselines, with staggered interventions. Visual
and quantitative analyses used R software (SCDA/SSD packages; Manolov, 2017) per What
Works Clearinghouse standards, examining level, trend, variability, immediacy, overlap
(PEM, NAP, TAU), and stability. Effect sizes via standardized mean difference (SMD;
Hedges et al., 2012; Cohen's criteria: small <0.87, medium 0.87-2.67, large >2.67).

3. Results

Visual analyses and overlap indices (PEM) indicated significant improvements in cognitive
attention post-SBI. For auditory attention, means increased (P1: 85 to 86.62, A=1.62; P2:
A=6.11; P3: A=17.1; P4: A=17.53), with large effects (SMD: P1=0.81 small,
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P2=3.57/P3=3.99/P4=2.94 large). Visual attention showed greater gains (P1: 60.67 to
66.75, A=6.08; P2: A=9.82; P3: A=5.3; P4: A=10.07; SMD: P1=1.99 medium, others large).
Trends shifted positively (Theil-Sen: baseline negative/slight to intervention positive),
variability increased mildly indicating engagement, and immediacy was mixed (negative
for some auditory, positive visual). NAP/TAU confirmed medium-large effects (auditory
NAP: 0.52-1; visual: 0.75-0.96).

Behavioral attention improved markedly on SWAN (lower scores indicate better
attention): means decreased (P1: A=-19.71; P2: -20.71; P3: -19.37; P4: -20.57), with large
effects (SMD: -25.64 to -36.74). All data points exceeded baseline stability envelopes;
trends steepened negatively (Theil-Sen A baseline ~0 to B intervention -3.3 to -4.6);
PEM/NAP/TAU=1/100% overlap non-overlap. Immediacy was immediate (negative
shifts).

Word problem solving on Vanderbilt advanced significantly (P1: A=8.67; P2:7.61; P3:9;
P4:10.57), large effects (SMD:7.50-25.88). Most points outside baseline bands; positive
trends, low variability post-intervention; PEM/NAP/TAU near 1.

4. Discussion and Conclusion

This single-case study demonstrated that extended schema-based instruction (SBI) via the
Pirates protocol significantly enhanced cognitive and behavioral attention, as well as word
problem solving (WPS) performance, in second-grade girls with MLD/MD. Improvements
in cognitive attention were evident but delayed, peaking in later sessions, aligning with the
hypothesis and prior links between high-level cognition and math difficulties (Fuchs et al.,
2009; Swanson & Beebe-Frankenberger, 2004). IVA results (SMD 0.81-3.99 auditory,
0.94-3.92 visual) varied by participant, with larger visual gains possibly due to SBI's
emphasis on visual schema representation. This contrasts Gold et al. (2013)'s weak
cognitive-math links, attributable to ANT's limitations; IVA's targeted design better
captured SBI's structured strategies reducing cognitive load (Sweller et al., 1990). Delayed
effects reflect the need for repeated practice to consolidate neural pathways (Amso & Scerif,
2015).

Behavioral attention gains were robust and earlier-onset (SMD -22.74 to -36.74),
consistent with studies linking it to math engagement (Hessinger-Das et al., 2014; Fuchs et
al., 2006; Clements et al., 2016). SBI's explicit routines fostered self-regulation and focus,
explaining quicker responsiveness versus cognitive shifts. WPS improvements (SMD 7.50-
25.88) corroborate SBI efficacy (Dazi et al., 2017; Fuchs et al., 2006), as schema training
aids conceptual understanding, fluency, and problem representation (Merkley et al., 2018;
Jitendra & Star, 2011).

Overall, SBI addresses attention deficits underlying MLD, promoting structured
strategies for better self-regulation and transfer. Findings extend literature by integrating
attention metrics into SBI evaluation, using reliable tools like IVA/SWAN, and focusing on
early elementary intervention. Limitations include IVA's length causing fatigue (potentially
underestimating gains), teacher bias in mid-year SWAN ratings, and unassessed reading-
math comorbidity. Future research should employ briefer cognitive tools, multi-rater
behavioral assessments, early-year interventions, and comorbidity controls; longitudinal
follow-ups and larger samples could verify durability. Incorporating SBI into curricula
could efficiently remediate MLD with targeted, cost-effective support.

5. Ethical Considerations

Compliance with ethical guidelines: Participation required informed consent from parents
and assent from students, with full disclosure of procedures and goals in initial meetings.
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Extended Abstract

1. Introduction

Executive functions (EFs) refer to a set of higher-order cognitive skills, including planning,
cognitive flexibility, working memory, and problem-solving, which are essential for
managing behavior, purposeful thinking, and academic success and personal life. These
functions are particularly crucial during childhood, when the prefrontal cortex is rapidly
developing. Given the shift of educational systems towards electronic platforms and the
necessity of preparing students for the digital age, investigating novel educational strategies
in this domain is of great importance. Electronic project-based learning (E-PjBL), as an
active educational strategy, engages students in complex, real-world projects within an
electronic learning environment, encouraging them to discover and construct knowledge.
This approach, with its emphasis on self-regulation, collaboration, and problem-solving,
holds the potential to enhance EFs. However, despite numerous studies in the field of
project-based learning, there was a perceived lack of research specifically examining the
impact of the electronic version of this strategy on objective components of EFs (such as
planning and cognitive flexibility) in elementary school students. This study aimed to fill
this gap and, by focusing on the two key components of planning and cognitive flexibility,
investigated the impact of E-PjBL in science lessons.

2. Materials and Methods

This study employed a quasi-experimental design with a pre-test/post-test control group.
The statistical population consisted of fifth-grade female elementary school students in
Tehran during the academic year 2023-2024. Using a convenience sampling method, 36
students were selected and non-randomly assigned to either an experimental group (18
students) or a control group (18 students). The data collection tool was the software version
of the Tower of Hanoi test, used to measure the study's two dependent variables: "test
completion time" as an indicator of cognitive flexibility and "number of moves" as an
indicator of planning. The reliability and validity of this instrument have been confirmed in
previous studies. The experimental group received the science lesson content via an E-PjBL
package delivered over 9 online sessions. An additional session was dedicated to
familiarizing students with the electronic environment (the Padlet website). The project-
based activities included individual and group research, conducting experiments, creating
concept maps, and participating in discussions. Students uploaded their results for these
activities to the system and received feedback. This educational package was designed
based on constructivist (Piaget), social-cognitive (Bandura), and situated learning (Lave)
theories, and its content and face validity were confirmed by experts. The control group
received the same content through traditional, lecture-based instruction. Data from the pre-
test and post-test were analyzed using Analysis of Covariance (ANCOVA) with SPSS
software. Prior to the analysis, the assumptions of normality of data, homogeneity of
variances, and homogeneity of regression slopes were checked and confirmed.

3. Results

Descriptive findings indicated a decrease in the mean test completion time (indicator of
flexibility) and a decrease in the mean number of moves (indicator of planning) in the post-
test of the experimental group compared to the control group. The inferential results of the
analysis of covariance for the first hypothesis showed that after controlling for the effect of
the pre-test, there was a significant difference between the experimental and control groups
in terms of cognitive flexibility scores (F = 9.16, p = 0.005). This result indicates that the
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E-PjBL strategy led to a significant reduction in test completion time (improvement in
cognitive flexibility) in the experimental group. Furthermore, the results related to the
second hypothesis indicated that after controlling for the pre-test effect, a significant
difference was observed between the two groups in terms of planning scores (F = 18, p =
0.0001). This finding shows that the E-PjBL strategy significantly reduced the number of
moves required to successfully complete the test (improvement in planning) in the
experimental group.

4. Discussion and Conclusion

The findings of this study clearly demonstrate that employing an E-PjBL strategy in science
education can lead to significant improvement in two key components of EFs —cognitive
flexibility and planning—among fifth-grade elementary students. These results can be
explained by the active, problem-oriented, and non-linear nature of the E-PjBL
environment. In this setting, students were compelled to organize activities step-by-step,
manage their time, prioritize tasks, and test various solutions, which directly enhanced their
planning skills. Furthermore, encountering project challenges and the need to adapt to new
information and conditions necessitated flexible thinking and strategy shifts, thereby
improving cognitive flexibility. These findings align with Piaget's theory (active and
exploratory learning), Bandura's theory (learning through observation, modeling, and self-
regulation), and Sweller's cognitive load theory (focusing cognitive resources on higher-
order processing). The results of this study are consistent with the findings of research by
Beard (2019), Safaruddin et al. (2020), and Seifi et al. (2016), which emphasize the positive
impact of active and technology-enhanced methods on EFs. In conclusion, it can be
affirmed that the E-PjBL strategy is an effective and innovative instructional approach for
enhancing students' EFs in the digital age. It is recommended that instructional designers
and educational policymakers facilitate the careful planning and implementation of this
strategy across various subjects in elementary education. For future research, it is suggested
to investigate the long-term effects of this strategy, its generalization to other educational
levels, and the examination of other EF components, such as working memory and response
inhibition.
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Objective: The university period is one of the most stressful and challenging stages of
life, accompanied by multiple academic, social, and personal changes. The present study
aimed to investigate the mediating role of psychological flexibility and emotion
regulation in the relationship between positive parenting schemas and psychological well-
being among university students.

Methods: This descriptive-correlational study employed a structural equation modeling
(SEM) design. The statistical population included all students of Islamic Azad University,
Nishapur branch, during the second semester of 1402 (2023-2024), from which 250
students were selected through convenience sampling. Research instruments included the
Acceptance and Action Questionnaire (Bond et al., 2011), the Positive Parenting Schema
Questionnaire (Young, 2003), Ryff’s Psychological Well-Being Scale (1989), and the
Emotion Regulation Questionnaire (Gross & John, 2003). Data were analyzed using
descriptive statistics.

Results: Findings indicated that positive parenting schemas had significant effects on
emotion regulation (r = 0.44), psychological flexibility (r =0.33), and psychological well-
being (r = 0.25). Additionally, emotion regulation (r = 0.17) and psychological flexibility
(r=0.32) significantly affected psychological well-being (p <0.001). Emotion regulation
(r = 0.07) and psychological flexibility (r = 0.10) also served as mediators in the
relationship between positive parenting schemas and psychological well-being.
Conclusions: Based on the findings, positive parenting schemas can enhance students’
psychological well-being by promoting psychological flexibility and emotion regulation
skills, thereby providing a foundation for their psychological and social growth.
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Extended Abstract

1. Introduction

University years represent a critical developmental period characterized by substantial
academic, social, and personal transitions, often accompanied by elevated psychological
stress. Research indicates that 12-50% of university students meet criteria for at least one
psychological disorder, with 30% reporting high stress, 21% experiencing anxiety, and 12%
showing depressive symptoms (Mendola et al., 2024). Surveys further suggest that 86% of
students experienced psychological pressure, 61% reported deep sadness, and 46% faced
hopelessness in the past year (Yakasi et al., 2022). Such stressors can impair academic
performance, social functioning, and overall life satisfaction, highlighting the importance
of identifying protective factors that support mental health.

Early life experiences, particularly positive parenting, play a pivotal role in shaping
psychological well-being. Defined as warm, supportive, and consistent caregiving, positive
parenting fosters secure attachment, adaptive coping, and emotional competence that persist
into adulthood (Young et al., 2025). Positive parenting schemas—internalized cognitive
frameworks derived from nurturing parental behaviors—affect key psychological
capacities, including psychological flexibility and emotion regulation, which facilitate
coping with academic and social challenges (Jean et al., 2024). These schemas encompass
trust, self-acceptance, emotional expression, stable attachment, optimism, competence,
autonomy, and self-care (McArthur et al., 2017). Empirical evidence demonstrates that
individuals with positive parenting experiences report higher life satisfaction and healthier
psychological profiles in young adulthood (Chin et al., 2019).

Psychological flexibility—the capacity to adapt thoughts, emotions, and behaviors in
alignment with personal values—is strongly linked to resilience and well-being (Kromke,
Dudek, & Sobzik-Kraszlinka, 2022; Proctor, Reiman, & Best, 2023). It enhances emotion
regulation, enabling effective management of stress and emotional challenges (Gimon,
Ivers, & Savard, 2019). Emotion regulation, particularly adaptive strategies such as
cognitive reappraisal, mediates the impact of positive parenting on well-being, while
maladaptive strategies like expressive suppression increase psychological distress (Gross,
1998; Shahid et al., 2025).

Given the high prevalence of mental health difficulties in students, understanding the
mechanisms through which positive parenting supports psychological well-being is
essential. This study investigates the mediating roles of psychological flexibility and
emotion regulation in the relationship between positive parenting schemas and
psychological well-being, providing insights for interventions to enhance resilience and
mental health among university students.

2. Materials and Methods

This study employed a descriptive-correlational design using structural equation modeling
(SEM). The target population consisted of all students at Islamic Azad University, Nishapur
Branch, during the second semester of 2023-2024. A sample of 250 students was selected
using convenience sampling, a method commonly applied in cross-sectional studies due to
its accessibility, cost-effectiveness, and feasibility in university settings (Eitken et al.,
2016). Inclusion criteria were voluntary informed consent, cognitive awareness, ability to
understand the questions, and age above 20 years. To ensure alertness, a brief screening
question (“What day of the week is it today?”) was administered before the main
questionnaires; only participants who responded correctly were allowed to proceed.
Exclusion criteria included refusal to participate and incomplete questionnaires. After
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providing detailed instructions and obtaining consent, participants received the online
survey link.

Data collection instruments included four standardized questionnaires. Psychological
flexibility was measured using the Acceptance and Action Questionnaire-II (Bond et al.,
2011), a seven-item Likert-scale instrument ranging from 1 (never) to 7 (always), with
reverse scoring to calculate total flexibility (Didevar et al., 2022). Positive parenting
schemas were assessed via the Positive Parenting Schema Questionnaire, comprising 76
items across 17 subscales on a six-point Likert scale (1 = strongly disagree to 6 = strongly
agree) (Pettich et al., 2022; McArthur et al., 2017). Psychological well-being was evaluated
using Ryft’s 18-item short form covering six dimensions: self-acceptance, environmental
mastery, positive relations, purpose in life, personal growth, and autonomy (Ryff, 1989).
Emotion regulation was assessed through Gross and John’s (2003) 10-item scale, including
cognitive reappraisal and expressive suppression subscales rated on a 7-point Likert scale.
Descriptive statistics, including means, standard deviations, and Pearson correlations, were
analyzed using SPSS-26. SEM was performed with AMOS-24 to examine the proposed
conceptual model and the mediating roles of psychological flexibility and emotion
regulation. Reliability for all instruments in the current sample was acceptable, with
Cronbach’s alpha ranging from 0.72 to 0.87, confirming internal consistency.

3. Results

In the present study, the sample consisted of 250 students from universities in Tehran,
including 178 females (71.2%) and 72 males (28.8%). The mean age of participants was
38.72+15.38 years. Regarding educational level, 142 students (56.8%) were
undergraduates, 83 (33.2%) were master’s students, and 25 (10.0%) were doctoral students.
In terms of marital status, 156 (62.4%) were single, and 94 (37.6%) were married. The
Kolmogorov—Smirnov test indicated that all variables were normally distributed. The
Durbin-Watson statistic (1.20) confirmed the absence of autocorrelation among residuals,
and multicollinearity tests (VIF <5, tolerance > 0.1) suggested no multicollinearity among
predictors.

Correlation analysis revealed that positive parenting schemas were significantly
positively correlated with emotion regulation (r=0.44, p<0.01) and psychological flexibility
(r=0.28, p <0.01). Both emotion regulation (r =0.43, p <0.01) and psychological flexibility
(r=0.37, p <0.01) were significantly associated with psychological well-being.

Table 1. Direct Effects of Variables

Path Standardized 8 t p-value
Positive Parenting — Psychological Flexibility 0.33 6.90 0.001
Positive Parenting — Emotion Regulation 0.44 9.66 0.001
Positive Parenting — Psychological Well-Being 0.25 4.95 0.001
Psychological Flexibility — Psychological Well-Being 0.32 7.20 0.001
Emotion Regulation — Psychological Well-Being 0.17 3.62 0.001

Table 2. Indirect Effects via Mediation (Bootstrap 5000, 95% CI)
95% CI

Path Indirect Effect (Lower—Upper) p-value Mediation

Positive Parenting — Psychological
Flexibility — Well-Being 0.10 0.061-0.152 0.001 Confirmed
Positive Parenting — Emotion Regulation 0.07 0.028-0.124 0001 Confirmed

— Well-Being
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Model fit indices indicated an excellent fit: RMSEA = 0.07, CFI = 0.97, GFI = 0.97,
X?/df = 2.59, confirming the adequacy of the proposed structural model. In summary,
positive parenting schemas were positively associated with psychological flexibility and
emotion regulation, which in turn exerted significant direct and indirect effects on students’
psychological well-being.

4. Discussion and Conclusion

The present study aimed to examine the mediating roles of psychological flexibility and
emotion regulation in the relationship between positive parenting schemas and
psychological well-being among university students. The findings revealed that positive
parenting schemas were positively associated with psychological well-being both directly
and indirectly through psychological flexibility and emotion regulation. This is consistent
with prior research indicating that supportive and responsive parenting fosters adaptive
coping strategies, emotional competencies, and overall mental health (Prime et al., 2023;
Shrivastava & Sharma, 2022; Fassot et al., 2022; Abbas et al., 2022; Hossein & Kalati,
2021; Bazylianski & Cohen, 2021; Arsi Ocean et al., 2019; Siscente et al., 2019). Positive
parenting experiences provide children with a foundation of emotional security, which
translates into higher psychological flexibility and more effective emotion regulation in
adulthood. Such skills allow individuals to reinterpret stressful situations, reduce emotional
distress, and maintain focus on personal values, thereby enhancing well-being (You et al.,
2025; Yang et al., 2024).

Moreover, psychological flexibility demonstrated a significant positive relationship with
psychological well-being, highlighting its role as a protective factor enabling students to
manage academic, interpersonal, and personal challenges effectively (Sarbassova et al.,
2023). Similarly, emotion regulation, particularly cognitive reappraisal, was positively
associated with well-being, whereas maladaptive strategies such as emotional suppression
were linked to increased distress and reduced life satisfaction (Du & Liu, 2024; Sousa et
al., 2024; Nelson & Cherry, 2024; Rehman et al., 2024).

These results underscore the pivotal role of positive parenting in shaping the emotional and
psychological competencies of students. Educational and counseling interventions, such as
life skills workshops, psychoeducational programs, and online counseling, can further
enhance emotion regulation and psychological flexibility, ultimately promoting well-being
(McDowall et al., 2024).

Limitations include the exclusive sampling of students from Tehran universities and the
predominance of female participants, which may constrain generalizability. Future research
should include diverse samples across regions, genders, and educational levels and explore
cultural and environmental moderators of these relationships. Overall, the findings
emphasize that nurturing parenting and the development of adaptive emotional and
cognitive skills are critical for supporting students’ mental health and resilience.

5. Ethical Considerations
Compliance with ethical guidelines: All ethical principles are considered in this article.
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Objective: The present study aimed to determine the effectiveness of multisensory
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education strategies on auditory and visual speech comprehension and reading
performance in students with learning disabilities.

Methods: This study was a quasi-experimental study using a pretest-posttest design with
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Reading Performance, experimental group received Fernald's multisensory educational protocol in 8 sessions of

Learning Disabilities. 90 minutes each. The collected data were analyzed using multivariate analysis of

covariance.

Results: The results of the analysis of covariance showed that multisensory training
strategies have a positive and significant effect on increasing auditory and visual speech
comprehension (P<0.01), and increasing reading performance (P<0.01).

Conclusions: Multisensory teaching strategies play a facilitating role in improving
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Extended Abstract

1. Introduction

One of the challenges our educational system faces is the issue of learning disorders, which
can lead to academic underachievement and setbacks (Wang et al., 2024). Reading is a
foundational skill that helps individuals acquire and process new information. In the early
years of schooling, a child's failure to learn to read can significantly hinder the learning of
other subjects (Lee, 2024). For instance, difficulties in reading and math often occur
together. Reading problems also negatively impact the acquisition of information beyond
the curriculum (Sheykholeslami et al., 2017). Dyslexia affects language, comprehension,
and motor skills, presenting a combination of symptoms and challenges that impact the
process of learning to read, spell, and write. Weaknesses in short-term memory may cause
issues with speech processing speed, motor skills, or visual and auditory perception. This
disorder is inherent in the individual and independent of their social background or
linguistic history (Dana et al., 2024). Weakness in analyzing and assessing the accuracy of
text, an inability to blend sounds to form words, difficulty concentrating, forgetting
exception words, challenges in distinguishing details from the general concepts, and a lack
of interest in reading (Vatandoust et al., 2017). Individuals might guess words without
linking them to phonetic elements; they often have poor visual and auditory memory, lack
adequate auditory discrimination, face family pressure for academic success, or hold
extremely negative attitudes towards school performance. They also frequently experience
limitations in combining and manipulating sounds in words, learning multisyllabic words,
perception, word recognition, and fluency due to decoding weaknesses (Fathi et al., 2018).

Therefore, one of the best methods is Multisensory methods training. Multisensory
methods address learning difficulties by engaging various senses in the educational process
(Lordy, 2004). The foundation of this method for learning words is that a child can gain
more clues for reading by making greater use of their senses and This method basically
relies on linguistic experience and focusing on the whole word (Hasanniyah etal., 2016).
The Fernald multisensory approach balances visual, auditory, and tactile senses because
children need all sensory pathways to effectively learn, enhancing and reinforcing learning
through their collaboration. Thus, it seems that teaching multisensory strategies is related
to auditory-visual speech perception and reading. Since there isn't extensive research on the
use of multisensory methods for improving auditory and visual perception, further
investigation is necessary to apply the findings to students. Hence, the present study aims
to assess the effectiveness of multisensory educational strategies on auditory and visual
speech comprehension in students with learning disabilities.

2. Materials and Methods

This research adopted a quasi-experimental design with pre-test and post-test assessments,
including a control group. The study population comprised all first-grade elementary
students in Shahrekord during the 2022-2023 academic year. According to the entry and
exit criteria of the study, 30 people were selected and randomly placed in two groups of 15
people, experimental and control. To collect data, the subscales of the forward and
backward digit span tests, as well as the visual memory component of the Wechsler
Working Memory Test (1945) and the standardized Reading Disorder Scale Questionnaire
by Shafi'i and colleagues (2008) was used. The training based on Fernald multi-sensory
educational protocol was implemented for the experimental group in 8 sessions of 90
minutes. After collecting the questionnaires, data analysis was done with descriptive
statistics such as mean and standard deviation, and multivariate analysis of covariance
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(MANCOVA) was used to check the hypotheses. The data was analyzed using SPSS-24
Software.

3. Results

The average reading performance in the experimental group during the pre-test and post-
test was 220.47 and 244.27, respectively. In the control group, the pre-test and post-test
averages were 216.35 and 217.97, respectively. Table 1 provides the descriptive statistics
of the participants' scores.

Table 1. Descriptive indices of Auditory and Visual Speech Comprehension Scores in pre-test
and post-test

Variables Situation Experimental Control
M SD M SD
. . Pre-Test 493 1.48 4.79 1.29
Auditory Speech Comprehension Post-Test 6.73 1.71 4.95 1.41
Pre-Test 5.67 1.94 5.23 1.48
isual h hensi
Visual Speech Comprehension Post-Test 7.94 1.49 4.97 127

According to the table, the average scores for auditory comprehension and visual speech
comprehension among students in the experimental group increased after the intervention.
The scores for performance tasks also showed an improvement. The results of the
Kolmogorov-Smirnov test indicate that the distribution of all research variables is not
significant at the 0.05 level, suggesting that the distribution of variables is normal. Levene's
test results show the variance of the research variables is equal. To assess the impact of
multisensory educational strategies, multivariate analysis of covariance was employed.
There is a significant difference in the effect of the protocol on improving auditory speech
comprehension between the estimated mean scores of the two groups (P<0.001, n*=0.515).
For visual speech comprehension, analysis results indicate a significant difference between
the estimated mean scores of the two groups (P<0.004, n?>=0.285). Another part of the
findings examined the hypothesis that teaching multisensory strategies improves students'
reading performance, with results presented in the following table.

Table 2. The results of covariance analysis to investigate the effect of the Multisensory strategies on the
reading performance of the experimental and control groups in the post-test

Variables Source SS df MS F Sig PES
Reading B(ffrt(v)‘f;: 3973.299 1 3973299  65.865 0.001 0.717
Performance 1568.455 25 60.325

According to Table 2, there is a significant difference between the reading performance
scores of subjects in the experimental and control groups. Therefore, training in
multisensory strategies positively impacts the improvement of auditory and visual speech
comprehension and enhances students' reading performance.

4. Discussion and Conclusion

The findings of this study demonstrate that multisensory teaching strategies significantly
enhance the auditory and visual speech comprehension abilities of students with learning
disabilities. These methods positively impact their reading performance as well. By
incorporating various sensory techniques—such as auditory, visual, and tactile stimuli—
into the educational process, students show improvements in processing auditory stimuli.
Integrating multisensory techniques into educational practices offers a promising approach
to addressing the unique learning challenges faced by individuals with learning disabilities,
particularly in auditory and visual speech comprehension and reading performance.
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Concurrent activation of different sensory pathways is believed to foster stronger neural
connections, enhancing attention and comprehension (including auditory and visual
perception), and ultimately improving academic performance, especially for students with
learning disabilities. Engaging multiple sensory modalities simultaneously during
educational sessions can lead to a more comprehensive understanding of auditory and visual
speech stimuli, thereby improving auditory and visual perception. Multisensory education
strategies may reduce processing demands on individual sensory systems, facilitating the
comprehension and retention of auditory and visual speech information. This can lead to
improved comprehension and interpretation of auditory and visual speech cues, which in
turn enhances perceptual and communication abilities in students with learning disabilities.
Multisensory teaching enables students to more effectively encode, store, and retrieve
relevant information. It addresses the individual needs of students with learning disabilities,
creating a more inclusive and supportive learning environment.
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Extended Abstract

1. Introduction

The task of improving and refining the learning process while providing reliable
information for decision-making about students’ promotion to higher levels has drawn
intense attention to educational evaluation from experts in the field. To achieve its
objectives, various theories and approaches have been proposed, among which brain-
compatible evaluation—developed over the past three decades—stands out as the newest
and most promising method for attaining evaluation goals. Brain-compatible evaluation is
a comprehensive assessment approach that addresses students’ psychological conditions,
individual differences, and the use of diverse tools and methods (Wimmer, 2008, as cited
in McGeehan, 2001). This method places particular emphasis on students’ self-evaluation
and the provision of immediate, emotionally meaningful feedback, measuring each
learner’s progress in accordance with their brain development levels (Asilian, Momeni
Mahmoui, & Ajam, 2013).However, no attempt has yet been made to implement this
evaluation method in our schools. Research shows that one of the most significant barriers
to improving the quality of teaching and learning, reducing academic failure, and
preventing student dropout in Iran is the inefficiency of traditional, unscientific evaluation
practices (Khalkhali, 2012; Shakari, Sobhani Nejad et al., 2019). This problem is
particularly acute in nomadic schools, where such evaluation methods have contributed to
more severe issues, including academic procrastination and difficulties related to students’
educational emotions (Farmihani Farahani, Madani et al., 2019).

Academic procrastination is a self-regulatory issue with emotional, behavioral, and
cognitive dimensions. It arises from the conflict between intention and action, resulting in
internal distress and external consequences for the individual (Brignardello, Paniagua, &
Gonzalez, 2023). Academic emotions, on the other hand, encompass the pleasant and
unpleasant feelings that students experience throughout the learning process, which they
perceive as integral to their daily educational experiences (Hosseini & Maleki, 2020).
Accordingly, the present study seeks to develop an Instructional package grounded in
neuroscientific findings, train teachers in its application for evaluating student learning,
and examine its effects on academic procrastination and academic emotions among first-
grade nomadic junior high school students.

2. Materials and Methods

The present study employed a mixed-methods design. In the first phase, a qualitative
approach was adopted using content analysis to develop a brain-compatible evaluation
training package based on an extensive review of scientific literature. The package’s
validity was established through expert judgment following Guba and Lincoln’s criteria.
In the second phase, a quantitative quasi-experimental design with a pretest—posttest—
follow-up and a heterogeneous control group was implemented to examine the package’s
effects on students’ academic procrastination and academic emotions.

The research population consisted of all first-grade junior high school students enrolled
in 19 nomadic schools in Lorestan Province. Four schools were randomly selected, and
their students were randomly assigned to either the experimental or control group. Data
were collected using the Solomon and Rothblum (1984) Academic Procrastination
Questionnaire, Pekrun’s (2005) Academic Emotions Questionnaire, and the Short Form of
the NEO Five-Factor Personality Inventory (McCray & Costa, 1992). The collected data
were analyzed using analysis of covariance (ANCOVA) and Pearson correlation in SPSS
version 22. To assess the durability of the intervention effects on academic procrastination
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and academic emotions during the follow-up phase, paired-samples t-tests were
conducted.

3. Results
As shown in Table 1, after controlling for pretest scores and personality traits, the
differences between the experimental and control groups on all three dependent variables
were statistically significant. Specifically, the posttest mean score for academic
procrastination in the experimental group was significantly lower than that in the control
group. These results confirm the research hypothesis, indicating that the implementation
of the brain-compatible evaluation training package effectively reduced students’
academic procrastination. In other words, the intervention had a significant positive
impact on decreasing the level of academic procrastination among the participants.
Furthermore, as indicated in Table 1, after controlling for pretest scores and personality
traits, the experimental and control groups showed statistically significant differences in
both positive and negative academic emotions. Specifically, the experimental group
reported significantly higher levels of positive emotions and significantly lower levels of
negative emotions at posttest compared to the control group. These results confirm the
research hypothesis, demonstrating that the implementation of the brain-compatible
evaluation training package had a significant impact on students’ academic emotions.

Table 1. of results of analysis of covariance comparing academic procrastination and educational
emotions of students in experimental and control groups.

Dependent variable Factor SS df MS F P Eta
. . Group 664.470 1 664.470 8.18 0.008  0.220
Psitive emotions
educational Error 2354.937 29 81.205
emotions ) ) Group 3097.007 1 3097.007 5.76 0.023  0.166
Emotions ngative
Error 15584.68 29 537.403
) L Group 940.259 1 940.259  29.68 0.000  0.506
academic procrastination
Error 918.431 29 31.670

Furthermore, as shown in Table 2, the post-hoc comparisons revealed significant
differences between the means of the two experimental groups and the control group for
academic procrastination and negative emotions. In contrast, no significant difference was
observed in positive educational emotions. This indicates that the brain-compatible
evaluation educational package produced stable effects in reducing students’ academic
procrastination and negative emotions (up to the follow-up test). However, its effects on
increasing positive emotions were not sufficiently stable.

Table 2. Results of the dependent t-test to compare the mean pre-test and post-test scores of the variables
of academic procrastination, positive and negative educational emotions of students

Mean Deviation Std. Deviation df Sig. (2-tailed)
academic procrastination 9.94737 9.85717 4.399 18 .000
Psitive emotions 4.26316 17.94697 1.035 18 314
Emotions ngative -8.15789 10.22667 -3.477 18 .003

4. Discussion and Conclusion

The present study aimed to develop a brain-compatible educational evaluation training
package and assess its effects on students’ academic procrastination and educational
emotions. The results of the study showed that using brain-friendly assessment methods
significantly affects students’ levels of academic procrastination. These findings align
with those of other researchers, including Sani, Rochintaniawati et al. (2019), Ebrahimi
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and Sardari (1402), Saleh (2011), Weimer (2008), and Seifi, Ebrahimi Ghavam et al.
(2030), who respectively reported enhanced mastery of educational materials, improved
grades, increased academic achievement, self-regulated learning, greater academic
engagement, faster learning speed, and higher quality of student learning as benefits of the
brain-based learning approach.

The results of the study also showed that using the brain-friendly assessment method
increased students’ positive emotions and reduced their negative emotions (although the
follow-up test did not confirm the stability of its effect on positive emotions, suggesting
that the course duration may need to be extended). These findings align with those of
other researchers. For example, various studies have shown that adopting a brain-centered
approach in the classroom and teaching process effectively reduces test anxiety (Predl,
Moghadam Zare et al., 2019), enhances students’ academic achievement and motivation
(Macarina & Ningshieh, 2017), makes exercises more enjoyable, increases academic
participation and social-emotional skills, reduces interpersonal conflicts among students,
and enables them to express their feelings and solve problems independently (Calderone
& Isola, 2008).

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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Conflicts of interest: The authors declared no conflict of interest.
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Objective: With the advancement of digital technologies, Artificial Intelligence (AI) has
emerged as a novel tool in the field of education. This technology plays an important role
in increasing students' academic motivation and improving the group learning process by
providing personalized, interactive, and collaborative solutions. Al enhances student
engagement by creating attractive learning environments that are tailored to each
student’s individual needs. Additionally, Al tools such as virtual learning platforms,
simulators, and content recommendation systems allow students to engage more
effectively and collaboratively in group activities. The purpose of this study was to
investigate the impact of the application of artificial intelligence on teaching concerning
students’ academic motivation and group learning. The research method was a quasi-
experimental design using a pre-test/post-test approach with a control group.

Methods: The statistical population included 30 students from District Five of Tehran,
who were selected through convenience sampling and divided into two groups (15
participants each) — experimental and control. Data collection tools consisted of the
Academic Motivation Questionnaire developed by Fredricks, Blumenfeld, and Paris
(2004), and the Group Learning Questionnaire by Lemy Loren (1998).

Results: Data were analyzed using covariance analysis. The findings revealed that the
application of artificial intelligence in teaching impacts students' academic motivation.
Furthermore, the application of artificial intelligence in teaching affects students' group
learning.

Conclusions: Based on the research findings, it can be concluded that artificial
intelligence is a powerful tool for enhancing academic motivation and group learning.
Using this technology in teaching can contribute to improving the quality of education

and learning.
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Extended Abstract

1. Introduction

Learning and teaching are effective when both the cognitive aspects and students' emotions
and motivation are taken into account. Academic motivation, which includes interest, drive,
and commitment to learning, plays a key role in academic success. Research has shown that
information technology and artificial intelligence (Al) can enhance students' motivation and
engagement. These technologies not only personalize the learning experience but also, by
automating administrative tasks, allow more time for meaningful teacher-student
interactions. Overall, high academic motivation is associated with better academic
performance, positive behavior, and educational progress.

Collaborative learning, as an effective educational approach, helps students develop
social and problem-solving skills through teamwork and interaction. Al can enhance
collaborative learning by providing tools for facilitating group interactions and offering
instant feedback. However, the use of Al in education comes with challenges such as data
privacy concerns and algorithmic biases. Therefore, further research is essential to fully
leverage the benefits of this technology. This study investigates the impact of Al on
students' academic motivation and collaborative learning.

2. Materials and Methods

The research method was a quasi-experimental design using a pre-test/post-test approach
with a control group. The statistical population consisted of 30 students from District Five
of Tehran, who were selected as the sample through convenience sampling and divided into
two groups (15 participants each): control and experimental. The experimental group
received training over six sessions using artificial intelligence tools in teaching. The content
of the six sessions is as follows:
First Session: Introduction to Basic Concepts of Artificial Intelligence and Its
Applications in Learning
o Key concepts of Al (machine learning, natural language processing, etc.)
o Al applications in learning (personalized learning, automated assessment, content
generation, etc.)
e Introduction to practical Al tools for students (adaptive learning platforms,
educational chatbots, etc.)
o Discussion and exchange of views on the opportunities and challenges of using Al in
learning
Second Session: Using Al for Personalized Learning and Increasing Academic
Motivation
e Familiarization with adaptive learning platforms and how to use them
e Designing personalized learning activities using Al tools
e  Providing personalized feedback to students using Al
e Reviewing practical examples of Al applications in personalized learning and
increasing academic motivation
Third Session: Using Al to Enhance Group Learning and Social Interactions
e Familiarization with Al tools to facilitate group learning (online collaboration
platforms, group chatbots, etc.)
« Designing group activities using Al tools
e Providing group and individual feedback using Al
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« Reviewing practical examples of Al applications in enhancing group learning and
social interactions
Fourth Session: Using Al for Generating Group Educational Content
o Familiarization with Al-based educational content creation tools
« Designing interactive and engaging educational content in groups using Al
o Using Al to create multimedia group content
e Reviewing practical examples of Al applications in generating group educational
content
Fifth Session: Using Al for Solving Group Problems and Critical Thinking
« Familiarization with Al tools for solving group problems and critical thinking
e Designing group problem-solving activities using Al
« Providing analytical and constructive feedback to groups using Al
e Reviewing practical examples of Al applications in solving group problems and
fostering critical thinking
Sixth Session: Examining Challenges and Solutions for Using Al in Group Learning and
Academic Motivation
« Exploring ethical and practical challenges of using Al in group learning and academic
motivation
e Proposing solutions to address these challenges
o Discussion and exchange of views on the future of Al in group learning and academic
motivation
o Offering recommendations for the effective use of Al in group learning and academic
motivation
Data collection tools included questionnaires on academic motivation and group
learning:
Academic Motivation Questionnaire: This questionnaire was developed by Fredricks,
Blumenfeld, and Paris in 2004. It consists of 15 questions and three components. Its validity
was confirmed through content validity, and its reliability was measured at 0.70 using
Cronbach's alpha, indicating satisfactory reliability.
Group Learning Questionnaire: This questionnaire was created by Lemy Loren in 1998.
It contains 12 questions. The validity of the group learning questionnaire was confirmed by
experts in the field, and its reliability was measured at 0.70 using Cronbach's alpha,
indicating satisfactory reliability.

3. Results

The descriptive information related to the dependent variables of the research in the pre-test
and post-test, broken down by the experimental and control groups, is reported above.
Based on the table, the mean scores for both experimental groups increased in the post-test;
however, to determine the statistical significance of this increase, one must refer to the
inferential findings.

Before testing the research hypothesis using multivariate analysis of covariance, the
assumption of normality was examined using the Kolmogorov-Smirnov test, and this test
was confirmed for both variables at both measurement stages in the two groups with a
significance level greater than 0.05. The assumption of homogeneity of variances was
examined using Levene's F test, and the results of this test showed that the assumption of
homogeneity of variances was confirmed for both variables with a significance level greater
than 0.05. The assumption of equality of variance-covariance matrices was also tested using
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Box’s M test and was confirmed with a significance level of 0.947. The regression slope
assumption was also tested using the ANOVA test and was confirmed for both variables
with a significance level greater than 0.05.

The table above shows the result of the analysis of covariance test to examine the
difference between the experimental and control groups while removing the effect of the
pre-test. According to the second row of the table, and controlling for the effect of the pre-
test, it is observed that the experimental and control groups have a significant difference in
the post-test (F = 631.070, p < 0.05). Therefore, the post-test scores for the experimental
and control groups, controlling for the effect of the pre-test, are statistically significantly
different at the 0.05 confidence level, and with 95% confidence, the hypothesis "Artificial
intelligence in teaching affects academic motivation" is confirmed.

The table above shows the result of the analysis of covariance test to examine the
difference between the experimental and control groups while removing the effect of the
pre-test. According to the second row of the table, and controlling for the effect of the pre-
test, it is observed that the experimental and control groups have a significant difference in
the post-test (F = 182.606, p < 0.05). Therefore, the post-test scores for the experimental
and control groups, controlling for the effect of the pre-test, are statistically significantly
different at the 0.05 confidence level, and with 95% confidence, the hypothesis "Artificial
intelligence in teaching affects students' group learning" is confirmed.

4. Discussion and Conclusion

The results of the first hypothesis showed that artificial intelligence (Al) in teaching impacts
students' academic motivation. This study aligns with research by Hajati Kaji (2024),
Ahmadzadeh (2024), Hashemi (2024), Heidari et al. (2024), Chiu and Rospigliosi (2024),
Triow (2024), and Wang et al. (2024). Al has become one of the most transformative tools
in educational processes, revolutionizing traditional teaching methods through adaptive
learning systems, virtual teachers, educational chatbots, and learning data analysis. One key
aspect is its ability to create personalized and interactive learning environments tailored to
individual student needs, fostering engagement and motivation. For example, Al-powered
platforms can assess knowledge levels and weaknesses to deliver customized content.
Additionally, intelligent tools like chatbots and recommendation systems enhance group
interactions and provide instant feedback, which strengthens students' intrinsic motivation,
self-regulated learning strategies, and adaptability to challenges, while also reducing
academic stress. The second hypothesis demonstrated that Al in teaching also significantly
affects group learning among students. This finding is consistent with studies by Hajati Kaji
(2024), Ahmadzadeh (2024), Hashemi (2024), Heidari et al. (2024), Chiu and Rospigliosi
(2024), Triow (2024), and Wang et al. (2024). Al fosters collaborative and adaptive learning
environments by analyzing students’ behaviors and offering need-based recommendations.
For instance, it enables each learner within a group to progress at their own pace while
maintaining effective peer collaboration. Tools such as Al-driven simulations, gamified
learning, virtual reality, and augmented reality make learning more engaging and
experiential. Furthermore, Al’s ability to adjust task difficulty based on individual progress
and provide real-time feedback enhances both group dynamics and individual learning
outcomes. Despite these advantages, challenges remain, including equitable access to
technology, privacy concerns, and cultural or pedagogical variations. To maximize AI’s
potential in education, proper training for teachers and students and addressing existing
limitations are essential.
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Objective: This study aimed to investigate the effect of LEGO therapy on the cognitive
functions of students with learning disability.

Methods: The research employed a semi-experimental design with a pretest-posttest
control group. The statistical population consisted of male students with learning
disability from District 5 of Mashhad during the 2023-2024 academic year. Among them,
30 students were selected using convenience sampling and assigned to experimental and
control groups of 15 each. The experimental group received 10 sessions of LEGO therapy.
Data were collected using the Montreal Cognitive Assessment (Nasraddin et al., 2005),
and data analysis was conducted using analysis of covariance (ANCOVA) via SPSS-26
software.

Results: Findings indicated that LEGO therapy significantly impacted the cognitive
functions of students with learning disability (p<0.01). Additionally, ANCOVA results
showed a significant improvement in the cognitive functions of the experimental group
compared to the control group.

Conclusions: The present study demonstrated that creative interventions such as LEGO
therapy can serve as an effective approach to enhance cognitive functions. This method
improved performance in various cognitive domains in students with learning disability.
Therefore, LEGO therapy can be considered an effective and innovative intervention for

improving cognitive functions in this student population.
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Extended Abstract

1. Introduction

Students constitute a large portion of the population in every country and are considered the
most valuable human capital of any society (Sheykholeslami & Seyedesmaeili Ghomi,
2021). Despite remarkable progress in educational systems and the use of modern teaching
methods, a group of students still face challenges in fully benefiting from educational
opportunities due to various factors, including learning disabilities (Sheykholeslami et al.,
2022). Learning disabilities are neurodevelopmental disorders with biological origins,
rooted in abnormalities at the cognitive level, and are associated with the behavioral
manifestations of these disorders (Erfaninasab et al., 2024). These disabilities go beyond
mere academic difficulties (Ahmadi et al., 2024) and affect multiple aspects of students’
lives, including self-esteem, self-efficacy, and academic motivation (Samer et al., 2025).
Students with learning disabilities often experience difficulties in cognitive functions such
as attention, memory, planning, and problem-solving. Such deficits can disrupt the learning
process, resulting in reduced academic performance and diminished self-confidence
(Capodieci et al., 2023). Cognitive functions refer to a set of higher-order mental processes
that the brain employs for planning, attentional control, problem-solving, mental flexibility,
and self-regulation. These processes include components such as self-management,
response inhibition, self-initiation, planning, abstract reasoning, cognitive flexibility, and
impulse control (Zelazo & Carlson, 2020). Among the practical interventions for improving
these functions is LEGO therapy, which is designed based on children’s intrinsic interest in
construction play. This structured approach aims to enhance social, communication, and
self-efficacy skills (Cohen et al., 2022). In this intervention, children engage in group LEGO
activities to practice and strengthen skills such as verbal and nonverbal communication,
cooperation, turn-taking, problem-solving, responsibility sharing, and joint attention
(LeGoff & Gomez, 2021).

2. Materials and Methods

This study employed a quasi-experimental design with a pretest-posttest control group. The
statistical population consisted of male elementary school students with various types of
learning disabilities in District 5 of Mashhad during the 2023-2024 academic year, who
were enrolled in grades one through three. From this population, 30 students were selected
using a convenience sampling method. The students’ learning disabilities had been
diagnosed and confirmed by the Learning Disabilities Center of District 5, Mashhad, and
the list of eligible participants was obtained from that center. Participants were randomly
assigned to an experimental group and a control group, with 15 students in each. Both
groups were assessed using a pretest before the intervention. Then, the LEGO therapy
intervention was implemented for the experimental group, while the control group did not
receive any intervention. After the intervention, both groups completed a posttest, and the
effect of the independent variable (LEGO® therapy) on the dependent variable (cognitive
functions) was examined. For data analysis, both descriptive statistics (frequency,
percentage, mean, and standard deviation) and inferential statistics (analysis of
covariance—ANCOVA) were used. The collected data were analyzed using SPSS software,
version 26.

Montreal Cognitive Assessment (MoCA): This test was developed by Nasreddine et al.
(2005) to identify mild cognitive impairment and consists of 12 items. It evaluates several
cognitive domains, including attention and concentration, executive functions, memory,
language, visuospatial abilities, abstract thinking, and orientation to time and place
(Nasreddine et al., 2005). The total score ranges from 0 to 30, and the test is administered
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in approximately 10 minutes. A total score of 26 or higher indicates normal cognitive
functioning, while a score below 26 suggests possible cognitive impairment (Asyllingham,
2007). The validity and reliability of this instrument have been confirmed in multiple
studies. In Iran, Emsaki et al. (2011) reported a Cronbach’s alpha of 0.77, demonstrating
acceptable internal consistency.

The LEGO therapy program was conducted in ten one-hour sessions for the experimental
group. The structure and content of the sessions were adapted from the Ashouri (2018)
educational package. The intervention was implemented across three levels: Individual
LEGO therapy, Collaborative construction, and Free building activities. At each level,
specific tasks were carried out to develop targeted cognitive and social skills.

3. Results

Demographic findings indicated that the research sample included participants aged 7 to 10
years, with an average age of 8.8 years in the experimental group and 8.4 years in the control
group. To test the hypothesis, univariate analysis of covariance (ANCOVA) was employed.
In the analysis of covariance, compliance with certain assumptions—such as the normality
of data distribution, homogeneity of regression slopes, and homogeneity of error
variances—is required. In this study, these assumptions were initially examined. As these
assumptions were met (assessment of data normality using the Kolmogorov—Smirnov test:
sig=0.15, P>0.01; homogeneity of regression slopes: F=0.955, P>0.01; and homogeneity of
error variances: F=1.099, P>0.01), ANCOVA was then used to compare the mean cognitive
functioning scores between the experimental and control groups. The results are presented
in the following table.

Table 1. Results of univariate covariance analysis of research variables in two groups with
pre-test control

Source of Dependent

changes variable S8 Df MS F S Eta
pre-test 403.69 1 403.69 87.21 0.01 0.73
group ;Og“‘.twe 76.99 1 76.99 16.63 0.01 0.38
unctions
error 124.98 27 4.63

As shown in Table 1 (F=63.16, P<0.01), after adjusting for pretest scores, the difference
between the experimental and control groups is significant at the 0.01 alpha level.
Therefore, the research hypothesis regarding the effect of logotherapy on the cognitive
functions of students with learning disabilities, as well as the difference between the
experimental and control groups in post-test cognitive functioning, is confirmed.

4. Discussion and Conclusion

The research findings indicated that logotherapy was effective in improving the cognitive
functions of students with learning disabilities, and following the implementation of the
logotherapy intervention, the cognitive functioning of students in the experimental group
was significantly higher in the post-test compared to the control group. Cognitive functions
are defined as mental processes activated upon encountering an environmental stimulus,
resulting in behavioral responses. This broad domain includes abilities such as attention,
planning, decision-making, language, behavioral self-regulation, problem-solving,
response inhibition, cognitive flexibility, information processing, memory, reasoning, and
abstract thinking (Passarotti, 2015; Camaradoya et al., 2016). Recent studies highlight the
critical role of cognitive functions in improving learning disabilities (Walda, 2014;
Whitburry, 2015). Studies have demonstrated that cognitive functions have a significant
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positive effect on students’ reading ability and directly enhance reading comprehension and
mastery, primarily due to improvements in the subscales of planning and sequential
processing (Landros Thomas, 2017). Therefore, cognitive abilities are essential for
academic progress. Play is recognized as the most effective and primary pathway for
learning in children, and can be intentionally utilized for teaching behaviors and cognitive
skills. Research shows that games have substantial potential to support learning processes
and can positively impact children’s cognitive abilities and mental performance (Ghasemi
et al., 2022). Thus, logotherapy can be used as an effective tool to enhance cognitive
functions in children, particularly in areas such as sustained attention, focused
concentration, and problem-solving ability, paving the way for the development of their
academic and social skills, and serving as an efficient intervention approach in cognitive
and social domains (Narzisi et al., 2021).
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Objective: The present study aimed to compare the effectiveness of emotion regulation
training and mindfulness-based cognitive therapy (MBCT) on self-compassion, positive
and negative affect, and psychological well-being among single-parent adolescents.
Methods: The research employed a quasi-experimental design with a nonequivalent
control group and follow-up phase. The statistical population included all single-parent
adolescents enrolled in junior and senior high schools in Hamadan during the second
semester of the 2023-2024 academic year, from which a convenience sample of 45
participants was selected. Data were collected using the Self-Compassion Scale (Neft,
2003), the Positive and Negative Affect Schedule (Watson et al., 1988), and the
Psychological Well-Being Scale (Ryff, 2002). The interventions were conducted based
on Gross’s (2002) Emotion Regulation Training protocol and Bowen et al.’s (2011)
MBCT protocol.

Results: Data were analyzed using mixed ANOVA. The results indicated that both
interventions significantly improved self-compassion, positive affect, and psychological
well-being and reduced negative affect (p<0.05). However, no significant difference was
found between the effectiveness of the two interventions (p>0.05). Moreover, the follow-
up results confirmed the stability of these effects, particularly on self-compassion and
affect variables.

Conclusions: Overall, both approaches can be considered effective interventions for
enhancing the emotional and psychological well-being of single-parent adolescents. It is
recommended that mental health professionals incorporate these methods into

psychological and educational support programs designed for this group of adolescents.
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Extended Abstract
1. Introduction

Single-parent families represent a growing family structure worldwide and are often
associated with elevated levels of stress and reduced social and economic resources.
Adolescents raised in such families may experience emotional insecurity, increased
responsibility, and limited parental support, which can negatively affect their mental health
and adjustment. Research has shown that these adolescents are at higher risk for emotional
dysregulation, anxiety, depressive symptoms, and lower psychological well-being.
Consequently, identifying effective psychological interventions to support their emotional
development is a priority for mental health professionals and educational systems. One
important construct related to emotional adjustment is self-compassion. Self-compassion
involves responding to personal difficulties with kindness rather than self-criticism,
recognizing suffering as a shared human experience, and maintaining balanced awareness
of emotions. Adolescents with higher levels of self-compassion tend to show better
emotional regulation, lower levels of shame and rumination, and greater resilience in the
face of stress. In contrast, low self-compassion is associated with harsh self-judgment and
heightened vulnerability to negative emotional states. Another key factor influencing
adolescents’ mental health is affect, which includes both positive and negative emotional
experiences. Positive affect, such as happiness, enthusiasm, and hope, facilitates
motivation, adaptive coping, and psychological growth. Negative affect, including fear,
anger, and sadness, is linked to emotional distress and maladjustment when experienced
intensely or persistently. Adolescents from single-parent families may experience
heightened negative affect due to family disruption and stress, although positive affect can
also emerge through resilience and adaptive coping. Psychological well-being, as
conceptualized by Ryff, is a multidimensional construct encompassing self-acceptance,
autonomy, environmental mastery, purpose in life, personal growth, and positive
relationships. High psychological well-being reflects optimal psychological functioning
and effective engagement with life challenges. Strengthening psychological well-being in
single-parent adolescents may serve as a protective factor against long-term mental health
problems. Among evidence-based psychological interventions, Emotion Regulation
Training and Mindfulness-Based Cognitive Therapy have received increasing attention.
ERT, grounded in Gross’s process model of emotion regulation, focuses on teaching
individuals how to identify, understand, and modify emotional responses through strategies
such as situation selection, attentional control, cognitive reappraisal, and response
modulation. MBCT integrates principles of cognitive therapy with mindfulness practices to
reduce maladaptive thinking patterns and promote nonjudgmental awareness of present-
moment experiences. Although both approaches have demonstrated effectiveness in
improving emotional functioning and well-being, direct comparisons between ERT and
MBCT among single-parent adolescents remain limited, particularly in non-Western
contexts. The present study seeks to address this gap by comparing the effectiveness of
these two interventions on self-compassion, affect, and psychological well-being.

2. Materials and Methods

This study employed a quasi-experimental design with two experimental groups and one
control group, including pre-test, post-test, and one-month follow-up assessments. The
participants were 45 single-parent adolescents aged 13 to 18 years, recruited from middle
and high schools in Hamadan, Iran. Inclusion criteria included living in a single-parent
household, absence of diagnosed psychiatric disorders, and willingness to participate.
Participants were randomly assigned to the ERT group, the MBCT group, or the control
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group, with 15 adolescents in each group. Data were collected using three standardized self-
report instruments. Self-compassion was measured using the Self-Compassion Scale
developed by Neff. Positive and negative affect were assessed with the Positive and
Negative Affect Schedule. Psychological well-being was measured using the 18-item
version of Ryff’s Psychological Well-Being Scale. All instruments demonstrated acceptable
reliability in the current sample. The ERT intervention was conducted based on Gross’s
emotion regulation framework and included eight weekly 60-minute group sessions. The
sessions focused on emotional awareness, identifying maladaptive emotional responses,
cognitive reappraisal, attentional shifting, and adaptive behavioral regulation. The MBCT
intervention followed the protocol developed by Bowen and colleagues and was delivered
in eight weekly 60-minute group sessions, incorporating mindfulness meditation, body scan
exercises, breathing awareness, and acceptance-based practices. The control group received
no intervention during the study period. Data were analyzed using mixed-design analysis
of variance to examine changes over time and differences between groups. Bonferroni post
hoc tests were applied to explore pairwise comparisons where appropriate.

3. Results

The findings revealed that both educational interventions significantly increased self-
compassion , positive affect, and psychological well-being, while significantly reducing
negative affect (p < 0.05). Nevertheless, no statistically significant difference was found
between the effectiveness of the two interventions (p>0.05). Furthermore, the stability of
the findings during the follow-up period indicated the sustained effects of the interventions,
particularly in terms of self-compassion and both positive and negative affect. Accordingly,
it can be concluded that both interventions may be considered effective approaches for
enhancing the psychological and emotional health of adolescents from single-parent
families. Therefore, it is recommended that mental health and educational professionals
incorporate these interventions into psychological and educational support programs
designed for this population.

4. Discussion and Conclusion

The findings of this study demonstrate that both Emotion Regulation Training and
Mindfulness-Based Cognitive Therapy are effective interventions for improving emotional
and psychological outcomes in single-parent adolescents. The observed increases in self-
compassion suggest that both approaches help adolescents develop a more accepting and
supportive relationship with themselves during times of difficulty. Improvements in
affective balance and psychological well-being further indicate enhanced emotional
functioning and adaptive coping. The lack of significant differences between the two
interventions may reflect shared underlying mechanisms, such as increased emotional
awareness, reduced rumination, and improved coping with stress. While ERT emphasizes
active modification of emotional responses and MBCT focuses on acceptance and mindful
awareness, both pathways appear to lead to similar psychological benefits. These findings
have practical implications for school-based and community mental health programs,
suggesting that either intervention may be selected based on contextual resources and
adolescent preferences. In conclusion, both ERT and MBCT represent valuable, evidence-
based approaches for promoting self-compassion, emotional balance, and psychological
well-being in single-parent adolescents. Implementing such interventions may contribute to
improved mental health outcomes and greater resilience in this vulnerable population.
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6. psychological well-being questionnaire
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1. Bowen, Chawla & Marlatt
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1. Shapiro-Wilk
2. Mixed analysis of variance
3. Bonferroni post hoc test
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Objective: In the current era, artificial intelligence (AI) has increasingly permeated
various aspects of human life and has also emerged as a powerful tool in educational
environments. Simultaneously, the importance of developing Al literacy and
strengthening higher-order thinking skills in students to face the challenges of today's
complex world is increasingly felt. The purpose of the present study is to investigate the
impact of gamified assessment on Al literacy and higher-order thinking in students.
Methods: The research method was quasi-experimental with a pre-test/post-test control
group design. The statistical population included all students of Chabahar International
University, from whom a sample of 50 individuals (25 in the experimental group and 25
in the control group) was selected using convenience sampling and assigned to the
experimental and control groups. The data collection tools included the 32-question
Artificial Intelligence Literacy questionnaire by Ng and colleagues (2023) and the 7-
question Higher-order Thinking questionnaire by Sarmad and colleagues (2011).
Results: The data were analyzed using analysis of covariance (ANCOVA). The findings
revealed that Al-based gamified assessment had a significant effect on Al literacy (F =
39.85, p<0.05). Moreover, Al-based gamified assessment significantly influenced the
emotional, behavioral, cognitive, and ethical dimensions of students (F = 10.59, p <0.05).
Additionally, the results indicated that Al-based gamified assessment had a significant
effect on higher-order thinking (F = 12.31, p<0.05).

Conclusions: The findings of this research clearly indicate that the use of Al-based
gamified assessment is an effective tool in promoting Al literacy and developing higher-
order thinking in students. This positive impact can be attributed to the engaging and
interactive nature of gamification elements combined with the intelligent capabilities of
Al in providing personalized feedback and challenges tailored to students' learning levels.
Therefore, it can be concluded that integrating this type of assessment into educational
processes can contribute to the development of a generation of students with a deeper

understanding of Al and more advanced cognitive abilities.
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Extended Abstract

1. Introduction

With the growing impact of artificial intelligence in the world, there is an increasing need
to educate future generations to understand and utilize this technology (UNESCO, 2022).
While AI might eliminate some jobs, it will simultaneously create new employment
opportunities in the tech sector. In this context, students who master Al concepts and tools
will have greater value in their future careers. Therefore, it is essential for students to
become responsible citizens capable of using Al technologies ethically and effectively
(Chiu et al., 2021; Druga et al., 2019; Long et al., 2020; Torrance et al., 2019). Al literacy
is a new set of digital skills focused on the ability to use Al technologies and applications.
Educational frameworks such as ISTE and DigCompEdu have provided updated standards
for schools to teach the necessary knowledge, skills, and attitudes. These standards help
students confidently, critically, and safely use Al technologies (Soo et al., 2022; Vorikari
etal., 2022). Currently, schools worldwide are incorporating Al concepts into their curricula
to comprehensively and systematically develop these skills in students (Chiu et al., 2021;
Tedre et al., 2021; Torrance et al., 2019; Williams et al., 2023; Zhai, Chiu & Chai, 2022;
Yang, 2022). Wang et al. (2023) provide three reasons for the importance of research in Al
literacy: 1. Such research is crucial for understanding how humans interact with Al and
behave when using it. 2. Research can help assess users' abilities to utilize Al and establish
precise standards for evaluating these skills. 3. This research enhances Al education and
provides a comprehensive framework for designing educational programs. Al literacy, an
advanced aspect of information literacy, addresses the skills individuals need to use Al
technologies effectively in the digital world. This form of literacy does not require deep
technical knowledge of Al applications but includes four key components: 1. Understanding
Al 2. Practical use of Al, 3. Evaluation of Al applications, and 4. Attention to ethical issues
related to Al (Zhao et al., 2022). Laapsheller et al. (2023) define Al literacy as a set of
competencies that include basic knowledge and analytical evaluation of Al, as well as the
critical use of Al applications by non-expert individuals. They do not consider programming
skills part of this definition, viewing them as a separate and higher-level competency
beyond Al literacy.Unlike traditional digital tools, using Al requires understanding and
evaluating its outputs and the ability to creatively and ethically employ this technology to
generate new content. Many teachers and students still lack the necessary skills to use Al
effectively in teaching and learning. This knowledge gap is evident in areas like using Al
tools to detect or modify Al-generated texts. Moreover, the lack of Al literacy leads some
researchers to cite fabricated sources in academic papers, highlighting the need to enhance
Al awareness in universities. The absence of Al literacy can have significant consequences.
Decision-makers might unknowingly implement inappropriate Al systems in education,
which neither aid learning nor meet ethical standards. Conversely, some may entirely
prohibit Al usage due to ignorance, missing out on its potential benefits. Both approaches,
stemming from misconceptions about Al, can negatively impact students and faculty (Pease
Baker et al., 2024). Al literacy encompasses various aspects and relates to understanding
Al's capabilities, limitations, and ethical considerations. According to Southworth et al. in
2023, this awareness helps users know what Al can achieve and where it has limitations.
Additionally, making informed decisions about Al usage is a crucial part of Al literacy
emphasized by Laupichler et al. in 2022. Ultimately, for effective use of this technology,
individuals must accurately understand, analyze, and ethically interact with Al. This issue
was raised by Bijani et al. in 2024, who argued that developing Al literacy should be
balanced so users can responsibly and consciously utilize this technology. Teachers and
professors need to be familiar with Al literacy skills and comprehend them because these
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skills are essential for effective human-Al interaction and for designing and implementing
curricula in education (Nguyen et al., 2022). Al literacy is considered a general learning
skill within the educational system, playing a vital role in the learning process (Laupichler
et al., 2022; Soo & Ng, 2023). Beyond teachers, students also need a comprehensive
perspective on Al and should be able to examine it from different angles. For instance,
having Al literacy enables students to better evaluate justice, accountability, transparency,
ethics, and safety in Al systems (Ng et al., 2021). Al literacy should be regarded as one of
the primary educational goals, aiming to equip students with the ability to correctly assess
the various features and implications of Al. Nowadays, students have the opportunity to
leverage Al technologies in their learning process (Mononen et al., 2023), but to use this
technology effectively in their studies and daily lives, they need to acquire the necessary
technical skills.

2. Materials and Methods

The research method was a quasi-experimental design of the pre-test-post-test type with a
control group. The statistical population included all master's students in the field of
Educational Technology at Chabahar International University, of which 50 individuals were
selected as a sample using convenience sampling and were randomly assigned to two
groups: experimental (25 individuals) and control (25 individuals). The course on
simulations and educational games was taught over one semester in ten sessions, and the
experimental group was assessed in a quiz-based environment using Al-driven gamification
during sessions titled "Educational Simulations," "Gamification Theories," "Application of
Gamification in Education and Learning." The data collection tools included the Artificial
Intelligence Literacy Questionnaire and the Higher-order Thinking Questionnaire. Artificial
Intelligence Literacy : The research data collection tool included the 32-item Artificial
Intelligence Literacy questionnaire developed by Ng and colleagues (2023). This
questionnaire encompasses four dimensions: behavioral, cognitive, ethical, and emotional.
In the study by Rajabian Dehzireh (2024), the Artificial Intelligence Literacy questionnaire
was validated. The results indicated that the Artificial Intelligence Literacy model has an
appropriate fit (RMSEA=0.06, NFI=0.94, CFI=0.92). The reliability of the Artificial
Intelligence Literacy questionnaire was determined through Cronbach’s alpha coefficient
of 0.94, demonstrating that the questionnaire has desirable reliability (Rajabian Dehzireh,
2024). Higher-order Thinking : The Higher-order Thinking questionnaire was developed
by Sarmad and colleagues (2011). This scale consists of 7 items measured on a five-point
Likert scale (ranging from very poor to excellent), with each item having a value between
1 and 5. The questionnaire is unidimensional. In the study by Abdi and colleagues (2013),
the validity of the questionnaire was confirmed by professors and experts in this field.
Additionally, in the study by Abdi and colleagues (2013), the reliability of the questionnaire
was found to be above 0.70 using Cronbach’s alpha method.

3. Results

The data were analyzed using analysis of covariance. The research findings showed that
Al-based gamified assessment has an impact on students' Al literacy and higher-order
thinking. Al-based gamified assessment also has an impact on the affective, behavioral,
cognitive, and ethical dimensions of students.

4. Discussion and Conclusion

Gamification significantly impacts the enhancement of artificial intelligence (Al) literacy
and the development of higher-order thinking. By incorporating game elements such as
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challenges, rewards, and dynamic interactions, this innovative educational approach makes
learning more engaging and increases learners' motivation. Gamification helps in better
understanding complex Al concepts and strengthens critical and creative thinking skills
through simulated scenarios and problem-solving activities. Additionally, gamified
environments provide opportunities for practical experience and trial-and-error, leading to
deeper comprehension and knowledge retention. Collaborative and competitive group
activities further improve problem-solving and strategic decision-making abilities,
transforming learning from a passive to an active and enjoyable process. Overall, using
gamification in Al education not only promotes deeper learning but also fosters motivation,
creativity, and higher-order thinking skills, preparing learners to effectively face digital
world challenges. However, factors like access to necessary technologies and individual
learning differences can influence its effectiveness. To enhance its efficiency, it is
recommended that educational games be designed based on learners' real needs and
individual differences. Smart feedback systems and interactive content using new
technologies like virtual and augmented reality could also aid in better understanding
complex Al concepts. Future research should focus on the long-term impacts of
gamification on learning and behavioral changes.
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Extended Abstract

1. Introduction

Creativity is recognized as a vital skill in today’s world and plays a significant part in
individual, social, and community progress. The skill enables individuals to utilize their
mental and cognitive abilities to identify innovative solutions for complex issues. The
pivotal role of education, especially in schools, in fostering creativity and creating
opportunities for active, creative learning can enhance the students’ abilities to face social
and scientific issues (Mohammad et al., 2024). Given today’s rapid sociotechnological
advances, traditional educational systems that focus on direct knowledge transfer and
information reproduction are not suited to enhancing student creativity (Amabell, 2022).
Studies have shown that student-centered approaches and cognitive and motivational
interventions can help strengthen creativity skills (Bulut & Aktemis, 2024).

Creativity is a complex mental-cognitive process rooted in imagination and intuition,
involving divergent thinking, flexibility, fluidity, expansion, and originality (Mohammadi
et al., 2024; Stolte, 2019). The process not only includes the generation of new ideas, it also
leads to new insights into the nature of problems (Green et al., 2024). Previous studies
emphasize that teaching metacognitive strategies and attributional retraining can
significantly enhance creativity. Metacognitive strategies provide a solid foundation for
creative thinking by focusing on self-regulation and metacognitive monitoring. They lead
to improved information processing, purposeful learning, and the transfer of skills to new
situations (Urban & Urban, 2025; Khorsinszki & Turda, 2022; Merkebu et al., 2022; Preiss
et al., 2022; Lebuda & Bendek, 2023; Byrne, 2023). On the other hand, attributional
retraining changes the habitual perceptions of people towards the causes of success and
failure, enhancing self-confidence, motivation, and cognitive flexibility that lead to the
development of creativity (Rawlings, 2025; Aitken, 2022; Moritz, 2018; Stamton, 2021;
Seligman, 2015).

The present study aims to compare the educational effectiveness of metacognitive
strategies and attributional retraining on the creativity dimensions of girl students in the
senior high schools of Hamedan, Iran.

2. Materials and Methods

This was an experimental study with a pretest, posttest, and two-month follow-up period.
The statistical population included all 11th grade girls studying in the high schools of
Hamedan in the academic year 2024-2025. Using multistage cluster sampling, 60
participants were selected and divided into two experimental groups and one control group.
The first group received Sexton's (1998) self-regulatory metacognitive strategy training
delivered in ten sessions of 70 minutes each. The second group received attributional
retraining based on the Golparvar (2009) educational package in eight sessions of 70
minutes each. The control group received no intervention. The Torrance test of creative
thinking was used to administer the pretest-posttest of creativity, measuring the four
components of creativity: fluency, elaboration, flexibility, and complexity (Torrance,
2013). Ethical considerations included obtaining written informed consent, upholding the
principle of voluntary participation, confidentiality, and ensuring the honest reporting of
results.

3. Results

The results show that both interventions increased student creativity. The metacognitive
strategy training group had the highest increase in creativity scores. However, no
statistically significant differences were observed between the two experimental groups.
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Table 1 shows that creativity increased in both the metacognitive strategy and attributional
retraining groups after the posttest intervention. This was higher in the metacognitive
strategy group than in the attributional retraining group (Table 1).

Table 1: Descriptive indicators of creativity by time and group, and Shapiro-Wilk test to assess
data normality

Measurement stage Group Sample Mean SD Statistic Sig
Metacognitive strategies 20 108.800  24.079 0.912 0.071
Pretest creativity Attributional styles 20 110.100  24.479 0.912 0.087
Control 20 104.350  23.481 0.952 0.396
Metacognitive strategies 20 160.500  17.939 0.975 0.855
Posttest creativity Attributional styles 20 161.300  13.107 0.973 0.809
Control 20 104.550  22.382 0.925 0.396
Metacognitive strategies 20 158.400  17.587 0.978 0.912
Creativity follow-up Attributional styles 20 163.650  20.502 0.909 0.062
Control 20 103.050  22.427 0.920 0.097

As shown in Table 2, a repeated measures ANOVA indicates a significant effect of time
and time x group interaction (F = 11.759, P < 0.001). Approximately 65% of the variance
in creativity was explained by the within-subjects factor, and 32% by the interaction effect
between time and group. Moreover, the within-subjects effect showed that creativity
interventions are effective, and 59% of the variance is explained by the educational groups.
Pairwise comparisons using the Bonferroni test showed a significant difference between the
experimental groups and the control group, but no significant difference was observed
between the two experimental groups (MD = 2.583, P = 1.000).

Table 2: Results of repeated measures ANOVA for creativity across three measurement points and
three groups

Source Sum of squares df Mean square F Sig Effect size
Time 67540.308 1 61257.943 95.539 0.001 0.557
Time x group 25016.025 2 7563.040 11.759 0.001 0.318

4. Discussion and Conclusion

Findings show that teaching metacognitive strategies activates the reasoning processes of
students and increases their cognitive flexibility, attention to detail, and the ability to
generate multiple ideas, ultimately leading to the development of creative skills (Keshavarzi
et al., 2019; Mohammadi et al., 2024). Attributional retraining also enhances positive
thinking over time (Khorsinszki & Turda, 2022; Merkebu et al., 2023; Rawlings, 2025;
Aitken, 2022). These results confirm that cognitive and motivational interventions can
effectively enhance various dimensions of creativity and pave the way for students to
innovate and solve complex problems.

Furthermore, the findings show that, although teaching metacognitive strategies and
attributional retraining target different aspects of creativity (cognitive and motivational),
their combined effect can provide a comprehensive solution to foster creativity in the
educational system. Students who are aware of monitoring their cognitive processes and
have been trained in optimistic and controllable attributional styles can generate creative
ideas, innovate, and solve problems in a more effective manner (Weigfield & Eccles, 2024;
Popandoplo et al., 2023; Soleimani & Rastari, 2023). Therefore, this study can help
teachers, educational planners, and counselors to design creativity-oriented educational
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programs, guide students towards developing cognitive and motivational skills, and present
effective interventions to enhance self-efficacy, motivation, and creative thinking.

In conclusion, teaching metacognitive strategies and attributional styles retraining as two
complementary and effective methods can help increase creative dimensions in students.
Teaching metacognitive strategies enhances the cognitive aspect of creativity, and
attributional styles retraining enhances the motivational and positive thinking aspects of
students. These results show that a combined cognitive and motivational intervention is a
comprehensive and effective approach to enhancing creativity in educational environments,
paving the way to foster creative, critical, and independent learners.

5. Ethical Considerations
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Extended Abstract

1. Introduction

Mobile learning, which offers new and powerful opportunities for effective teaching and
learning, has provided students with access to multiple information sources and a shift
from an authority-based learning environment to a more flexible learning structure
(Hamm et al, 2013). According to Al-Omran et al (2016), mobile learning allows students
to communicate, interact, and interact with each other with the help of mobile devices.
Mobile learning encompasses a number of devices such as mobile phones, tablets, MP3
and MP4 players, digital cameras, and game consoles (Hockley, 2013). Another important
factor that helps determine students’ readiness or unpreparedness to use mobile learning is
self-efficacy (Al-Omran et al., 2016). Studies have shown that higher levels of confidence
when using ICT are positively associated with users having a stronger sense of
competence when using a range of computing tools. Students who have self-efficacy will
access more benefits and develop stronger ICT skills (Chang et al., 2017). Studies have
also shown that self-efficacy arises from the act of learning, which has a positive impact
on students’ learning outcomes and motivation (Jeno et al., 2019; Niko & Economides,
2017).

Self-regulated learning, which is rooted in Bandura’s social cognitive theory (i.e.,
reciprocal determinism) (Bandura 1986; Zimmerman & Schonk, 2001), claims that
personal cognitions (e.g., cognition, affect, and academic achievement) are reciprocally
determined by behavioral factors (e.g., computer-based learning system) and
environmental factors (e.g., instructional design, teacher feedback). The goals set by
students are often related to the educational goals presented by the teacher, but are not
necessarily the same, when they act as a factor for self-regulation of their learning.
Considering the above discussions, the main issue of this research is whether the
conceptual model of mobile learning based on self-efficacy and self-regulated learning
with the mediating role of ICT skills fits the empirical model?

2. Materials and Methods

The present research is applied in terms of purpose and descriptive in terms of data
collection method. Also, in terms of the relationship between research variables, it is
correlational and more precisely of the structural equation model type. The statistical
population of the research was all second-year high school students in Tehran, who were
selected as a sample using a multi-stage cluster random sampling method and based on the
Morgan table, 386 people. To collect data, the standard mobile self-efficacy
questionnaires of Compu and Higgins (1995), the mobile learning attitudes scale of Al-
Omran et al. (2016), the online self-regulated learning questionnaire of Barnard et al
(2009), and the ICT skills assessment questionnaire of Wilkinson et al (2010) were used.
The data from this study were analyzed using SPSS statistical software version 26 of PLS
software at two levels of descriptive and inferential statistics. In the descriptive statistics
section, statistical characteristics such as frequency, percentage, mean, and standard
deviation were used, and in the inferential statistics section, the correlation matrix and
structural equation model were used.

3. Results

Based on the results, out of 392 people who participated in this study, 100% were girls,
43% were in 10th grade, 31% in 11th grade, 26% in 12th grade, and 93% were from
public schools. The average ICT skills index was 133.04, with a minimum and maximum
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of 59 and 189. The average mobile phone self-efficacy among the respondents was also in
the medium to high range, as the average obtained was 36.79, with a minimum and
maximum of 18 and 50, respectively. The average self-regulated learning among the
respondents was also in the medium to high range, as the average obtained was 84.22,
with a minimum and maximum of 51 and 113, respectively. The average mobile learning
index among the respondents was also in the medium to high range, as the average
obtained was 40.33, with a minimum and maximum of 22 and 50, respectively.

To examine the internal consistency of the measurement model in the plS method, a
more modern criterion called composite reliability is used. Composite reliability between
7.0 and 9.0 is considered satisfactory values, and values less than 6.0 and above 9.0 are
considered undesirable values. In this model, mobile phone self-efficacy has a composite
reliability of 89.0, self-regulated learning has a composite reliability of 76.0, mobile
learning has a composite reliability of 92.0, and information and communication
technology skills has a composite reliability of 76.0. This indicates that the first and
second level latent variables have appropriate composite reliability. The mean extracted
variance is the criterion for evaluating convergent validity, meaning the mean common
variance between the latent variable and its determinants, and the minimum acceptable
value is 50.0 (Davari and Rezazadeh, 2014). In this model, the convergent validity of the
mobile phone self-efficacy variable is 0.67, self-regulated learning is 0.74, mobile
learning is 0.72, and information and communication technology skills is 0.75, indicating
that all first and second level latent variables have appropriate convergent validity.
According to the results, the calculated t-values between many of the independent and
dependent variables in the model are greater than 1.96 and are significant at the 95 percent
level.

4. Discussion and Conclusion

The results of this study show that mobile phone self-efficacy, information and
communication technology (ICT) skills, and self-regulated learning all three directly,
positively, and significantly affect mobile learning. In other words, increasing an
individual's belief in their ability to use a mobile phone (self-efficacy), which is consistent
with Bandura's social cognitive theory (1977) and the findings of Dehri et al. (2023),
Menks and Anwar and Porzer (2018), Eugensi (2017), Nam and Chen (2017), and El-
Omran et al. (2016), leads to enhanced mobile learning through increased motivation and
sense of control (Desi and Ryan, 2000). Also, improving ICT skills by providing access to
diverse resources and enabling active interaction improves mobile learning, a finding that
is consistent with the results of Nicolopoulou et al. (2021), McCallum and Jeffrey (2013).
Similarly, a higher ability to manage and direct one’s own learning process (self-regulated
learning), which is crucial for the flexible nature of mobile learning, has a positive effect
on it, and this result is consistent with the research of Palalas and Wark (2020). However,
the interrelationships of the variables revealed some complexities. Contrary to
expectations and Bandura’s (1977) theoretical foundations, no significant effect was
found between mobile phone self-efficacy and ICT skills; this could be due to the extent
of ICT skills beyond the mere use of mobile phones or the greater influence of factors
such as formal education. In contrast, self-regulated learning had a positive and significant
effect on the acquisition of ICT skills, indicating that active learners are more motivated
to develop their digital capabilities. In mediation analyses, the mediating role of ICT skills
in the relationship between mobile phone self-efficacy and mobile learning was not
confirmed, which is inconsistent with the results of Shakerzai et al. (2019), McCallum and
Jeffrey (2013), and Barnard-Brock et al. (2010). In contrast, the key mediating role of
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technology readiness in the relationship between self-regulated learning and mobile
learning was proven. This finding indicates that technology readiness acts as a bridge and
when a self-regulated learner has a positive attitude towards new technologies, his/her
willingness and ability to engage in mobile learning are greatly enhanced.
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