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Abstract:

Obijective: This study aimed to design and validate a structural model explaining the role
of cognitive empowerment components in predicting children's critical thinking skills.

Methods and Materials: An exploratory—confirmatory mixed-methods design was
employed; in the qualitative phase, semi-structured interviews with 18 educational and
child psychology experts in Tehran were thematically analyzed, and in the quantitative
phase, 420 elementary students were selected via multistage cluster sampling and assessed
using a researcher-developed cognitive empowerment questionnaire and a standardized
critical thinking test, followed by structural equation modeling.

Findings: Structural analysis indicated that cognitive empowerment had a strong,
positive, and significant effect on critical thinking (f=0.67, p<0.001), with the proposed
model explaining 45% of the variance in critical thinking and demonstrating satisfactory
fit indices.

Conclusion: The validated model provides a robust framework for fostering critical
thinking through coordinated development of cognitive skills and offers practical
guidance for educational reform in elementary education.
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Extended Abstract

Introduction

In contemporary educational systems, the cultivation of
higher-order cognitive skills has become a central priority,
as modern societies demand learners who can analyze
information, solve complex problems, and make sound
judgments in uncertain contexts. Among these
competencies, critical thinking occupies a pivotal role,
functioning as both a core learning outcome and a
foundational capacity underlying academic success, social
adaptation, and lifelong learning (Susanti, 2024). A growing
body of research demonstrates that critical thinking is not
merely an isolated skill but rather emerges from the
interaction of multiple cognitive processes including self-
regulation, flexibility, analytical reasoning, problem solving,
and reflective judgment (Ren et al., 2020). Consequently,
recent educational discourse has shifted from fragmented
instructional approaches toward integrated frameworks of
cognitive empowerment that systematically strengthen these
interrelated mental capacities.

International  evidence strongly  supports early
intervention in fostering critical thinking during childhood.
Programs that emphasize learner autonomy, inquiry-based
learning, and dialogic instruction have demonstrated
significant improvements in children's cognitive growth and
classroom engagement (Botella Lopez, 2023). Likewise,
philosophical inquiry programs, such as Philosophy for
Children, have been shown to enhance conceptual
understanding, reasoning, and critical reflection across
diverse cultural contexts (Pala, 2022; Wu, 2022; Zulkifli &
Hashim, 2020). Beyond instructional design, empirical
studies reveal that critical thinking predicts academic
achievement beyond general intelligence and contributes
uniquely to learning outcomes in both children and adults
(Ren et al., 2020). Furthermore, metacognitive and self-
regulatory mechanisms appear to serve as essential
mediators in this relationship (Elhamifar et al., 2019; Teng &

Yue, 2023).

Emerging research has also underscored the relevance of
cognitive empowerment for psychosocial adjustment,
creativity, and adaptive functioning. Cognitive flexibility
and critical thinking jointly mediate the relationship between
academic motivation and emotional vulnerability,
demonstrating their centrality in educational well-being
(Toprak et al., 2024). At the same time, critical thinking
dispositions influence how learners process creative
information and solve novel problems (Zhang et al., 2023).
These findings suggest that cognitive empowerment
constitutes a multidimensional developmental process
whose effects extend far beyond academic performance.
More recently, the expansion of artificial intelligence in
education has further amplified the necessity of cultivating
strong critical thinking abilities, as these skills shape
appropriate reliance on intelligent systems and support
responsible decision-making in digital environments
(Bukhari, 2025; Mehri & Ghasemaghaei, 2025).
Collectively, these theoretical and empirical developments
underscore the urgent need for comprehensive, culturally
grounded models of cognitive empowerment that place
critical thinking at their core.

Despite extensive research on specific interventions, a
coherent structural model that integrates key cognitive
components into a unified framework for children's
cognitive  empowerment  remains  underdeveloped,
particularly in non-Western educational contexts. While
individual studies have demonstrated the effectiveness of
memory rehabilitation,  and

training,  cognitive

metacognitive instruction (Ahmadian et al., 2023;
Pourjaberi et al., 2023), the absence of an integrated model
limits the translation of these findings into sustainable
educational practice. Addressing this gap, the present study
seeks to design and empirically validate a comprehensive
model of children's cognitive empowerment with a particular
emphasis on critical thinking.

Methods and Materials

The study employed an exploratory—confirmatory mixed-

methods design. In the qualitative phase, semi-structured
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interviews were conducted with 18 experts in child
psychology, curriculum studies, educational sciences, and
elementary education in Tehran. Thematic analysis was used
to extract core components of cognitive empowerment. In
the quantitative phase, a sample of 420 elementary school
students from grades four to six in Tehran was selected
through multistage cluster sampling. Data were collected
using a researcher-developed Cognitive Empowerment
Questionnaire and a standardized Critical Thinking Test.
evaluation included content

Psychometric validity

assessment, internal  consistency reliability, and
confirmatory factor analysis. Structural equation modeling
was conducted to test the proposed model.

Findings

Descriptive statistics indicated moderate to high levels of
cognitive empowerment and critical thinking among
participants, with substantial inter-individual variability.
revealed

Correlational  analysis

between all

significant  positive

relationships cognitive  empowerment
components and critical thinking. Confirmatory factor
analysis demonstrated satisfactory measurement properties
for all constructs, with strong factor loadings, adequate
convergent validity, and acceptable reliability coefficients.
Structural equation modeling showed that the overall
cognitive empowerment construct exerted a strong, positive,
and statistically significant effect on critical thinking (f =
0.67, p < 0.001). The model accounted for approximately
45% of the variance in critical thinking. Among the
empowerment components, information analysis, problem
solving, cognitive self-regulation, and cognitive flexibility

displayed the strongest standardized contributions to the

higher-order empowerment construct. Model fit indices
confirmed the adequacy of the proposed structure.

Discussion and Conclusion

The results provide compelling evidence that children's
critical thinking develops within a structured network of
interdependent cognitive capacities. Rather than functioning
as an isolated skill, critical thinking emerges from the
coordinated development of self-regulation, flexibility,
analytical reasoning, problem solving, reflective thinking,
and evidence evaluation. The strength of the structural path
from cognitive empowerment to critical thinking
underscores the necessity of adopting integrated educational
approaches that nurture these competencies simultaneously.

The validated model offers a robust conceptual
framework for curriculum development, teacher training,
and educational policy. By aligning instructional practices
with the cognitive architecture of learning, schools can move
beyond rote instruction toward sustainable development of
higher-order thinking. Moreover, the model's relevance
extends to preparing future generations for complex
decision-making in technologically mediated societies,
where sound judgment and critical evaluation are
indispensable.

In conclusion, the present study establishes a
comprehensive and empirically grounded model of
children's cognitive empowerment centered on critical
thinking. This framework provides both theoretical
advancement and practical guidance for educational reform,
offering a pathway toward cultivating cognitively resilient,
reflective, and capable learners prepared to meet the

challenges of the modern world.
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