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Abstract:

Objective: The present study aimed to investigate the effectiveness of critical thinking
training based on acceptance of thoughts on adolescents' self-efficacy beliefs and
knowledge system.

Methods and Materials: This quasi-experimental study employed a pre-test—post-test
® ("% control group design. The statistical population consisted of high school students in

Do Tehran during the 2023-2024 academic year. A total of 30 students meeting the inclusion
Qaas criteria were purposefully selected and randomly assigned to experimental and control
SEBD g5 o-Itidy groups. The experimental group received critical thinking training over nine 90-minute

el ol Bt e Gaglias Pegalelogy . . .
e e sessions based on Paul and Elder’s protocol, while the control group received no

intervention beyond standard education. Data were collected using the General Self-

Efficacy Scale and the Knowledge Management Questionnaire. Analysis of covariance
(ANCOVA) was used for data analysis.

Findings: ANCOVA results indicated a statistically significant difference between the
experimental and control groups in post-test scores for both self-efficacy and knowledge
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system variables (p<0.001). Participants in the experimental group showed significant

improvements in self-efficacy beliefs and knowledge system scores compared to the

a@ control group. Furthermore, decreased standard deviation in the experimental group

Copyright: © 2025 by the authors. indicated greater score homogeneity after intervention.

Published under the terms and Conclusion: Critical thinking training based on acceptance of thoughts can serve as an
conditions of  Creative Commons Citective strategy for improving self-efficacy and enhancing the knowledge system in
adolescents, contributing meaningfully to cognitive development and informed decision-
making.
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Extended Abstract

Introduction

In the landscape of contemporary education, the
development of higher-order thinking skills such as critical
thinking has become increasingly crucial in nurturing
students who are capable of adapting to complex academic
and real-life challenges. Critical thinking is widely
recognized as a core competency for the 21st century,
facilitating individuals’ ability to analyze, evaluate, and
make reasoned judgments. It is not only an essential
academic skill but also a fundamental personal attribute that
influences how students perceive problems and construct
knowledge (Ahmadi et al.,, 2023; Dutta et al., 2023). In
parallel, self-efficacy—defined as individuals' belief in their
capabilities to execute behaviors necessary to produce
specific performance attainments—has emerged as a
significant predictor of academic achievement, learning
motivation, and  cognitive  resilience = (Ghanbari
Hashemabadi et al., 2013; Gholamrezai et al., 2017).

Critical thinking and self-efficacy are not independent
constructs but are intricately related through the mediation
of metacognitive strategies, problem-solving abilities, and
reflective thought (Cansoy & Tirkoglu, 2017; Everett, 2024).
As learners engage in critical thinking, they tend to become
more aware of their cognitive processes, which in turn
enhances their self-efficacy. Numerous studies have
confirmed that targeted training in critical thinking skills can
significantly impact students’ belief in their academic
abilities and decision-making confidence (Kamali Zarch &
Aryan, 2020; Kozikoglu, 2019). For adolescents, who are

undergoing profound cognitive, emotional, and identity

transformations,  fostering  critical  thinking  and
strengthening self-efficacy can serve as protective
mechanisms against academic disengagement and

psychosocial stressors (Golmohammadnejad Bahrami &
Asgharzadeh, 2020; Zarei & Valizadeh, 2020).
Alongside self-efficacy, the concept of “knowledge

systems”—including the organization, application, and
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distribution of knowledge—has received attention in recent
educational research. Rooted in epistemological and
sociocognitive theories, the knowledge system reflects how
individuals internalize and operationalize information in
learning contexts (Ghaani & Roslin, 2021). Critical thinking
plays a pivotal role in shaping knowledge systems by
equipping students with tools for systematic analysis,
conceptual clarity, and reflective judgment (Elhamifar et al.,
2019). When adolescents are taught to think critically, they
are more likely to engage in meaningful learning, synthesize
new ideas, and integrate interdisciplinary knowledge (Jafari
Panji et al., 2018). Consequently, a training program that
targets critical thinking can be expected to not only enhance
students’ self-efficacy but also restructure their knowledge
systems in more adaptive and coherent ways (Asdolahzadeh
et al., 2021; Hoseinkhani et al., 2022).

Despite the abundance of theoretical and empirical
research emphasizing the relevance of critical thinking in
educational success, there remains a gap in applied
interventions specifically targeting adolescents in non-
Western educational systems. This study aimed to address
this gap by implementing a structured critical thinking
training program based on the Paul-Elder model,
investigating its effectiveness on the self-efficacy beliefs and
knowledge systems of Iranian high school students.
Grounded in existing literature that underscores the
transformative potential of critical thinking on cognitive and
motivational variables (Dutta et al., 2023; Ghadimi et al,,
2022), the current research provides empirical support for
integrating such cognitive-based interventions into
mainstream curricula.

Methods and Materials

This study employed a quasi-experimental design using a
pre-test—post-test control group framework. The target
population comprised second-grade high school students in
Tehran during the 2023-2024 academic year. Thirty

participants who met inclusion criteria were selected through

purposive sampling and randomly assigned to experimental
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and control groups, each consisting of fifteen students.
Criteria for inclusion included age (15-18 years), current
enrollment in high school, no concurrent participation in
psychological interventions, and voluntary informed
consent.

Participants in the experimental group attended nine
structured 90-minute sessions of critical thinking training
designed according to the Paul and Elder model. The training
covered core elements such as the components of reasoning
(purpose, assumptions, inference), intellectual standards
(clarity, accuracy, relevance), and intellectual traits (fair-
mindedness, empathy, intellectual humility). The control
group continued with their regular academic schedule and
received no additional intervention during the study period.

To collect data, two standardized questionnaires were
used: the General Self-Efficacy Scale and the Knowledge
Management Questionnaire. Pre-test and post-test measures
were administered to both groups. The data were analyzed
using analysis of covariance (ANCOVA), and statistical
assumptions such as normality and homogeneity of
variances were verified prior to inferential analysis.

Findings

Demographic data indicated similar age distributions
between the two groups, ensuring baseline homogeneity.
Descriptive statistics revealed that the experimental group’s
mean post-test scores for both self-efficacy and knowledge
system variables were notably higher than their pre-test
scores and significantly greater than those of the control
group.

Specifically, the self-efficacy scores of the experimental
group increased from a mean of 2.85 to 3.60, while the
control group exhibited only a marginal change (2.80 to
2.85). Likewise, the knowledge system scores rose from 3.13
to 3.90 in the experimental group, compared to a negligible
increase in the control group (2.77 to 2.80). ANCOVA
results confirmed the statistical significance of these
improvements (p < 0.001), with large effect sizes (n>=0.675
for self-efficacy and n?> = 0.697 for knowledge system).

VAY

These results indicate that critical thinking training had a
substantial positive impact on both outcome variables.
Additionally, the reduced standard deviations in post-test
scores suggest increased consistency in participants'
responses, implying a homogenous improvement among
students in the experimental group.

Discussion and Conclusion

The present study contributes to the growing body of
research supporting the cognitive and motivational benefits
of critical thinking instruction among adolescents. The
results showed that a structured intervention based on the
Paul-Elder model significantly improved both self-efficacy
beliefs and the structure of knowledge systems in high
school students. These findings align with prior research

emphasizing the integral role of critical thinking in

enhancing learners’ academic and metacognitive
capabilities.
Critical thinking training fosters self-efficacy by

encouraging learners to question assumptions, consider
alternative perspectives, and evaluate outcomes with
intellectual rigor. This sense of agency and control over
thought processes directly contributes to heightened self-
confidence and persistence in academic endeavors. The
results are consistent with studies that have found a positive
correlation between critical thinking and self-directed
learning, academic resilience, and problem-solving efficacy.
Moreover, the improvement in knowledge systems
among the experimental group highlights the potential of
critical thinking to restructure how students process and use
information. Rather than passively absorbing content,
students who engaged in the intervention were more likely
to actively analyze, categorize, and synthesize knowledge,
which are essential skills for academic excellence and
lifelong learning. This transformation underscores the
theoretical proposition that critical thinking is both a mode
of cognition and a framework for organizing knowledge.
From a practical standpoint, these results support the
integration of critical thinking modules into school curricula,

especially at developmental stages where students are
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forming their cognitive identities. The observed
enhancements in both self-efficacy and knowledge structure
suggest that critical thinking interventions can serve as cost-
effective, scalable, and impactful tools for educational
reform, particularly in contexts where students face
challenges related to motivation, academic pressure, or

information overload.

VA¥

In conclusion, critical thinking training emerges as a vital
pedagogical approach that not only sharpens intellectual
skills but also instills a sense of competence and ownership
over learning. By cultivating these dual capacities, educators
can foster a generation of students who are not only
knowledgeable but also critically aware and self-assured in

navigating complex academic and social environments.
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