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Abstract

The present study aimed to design and validate a curriculum model based on critical thinking education for primary school
students by identifying its key dimensions, components, and indicators. This applied research employed a mixed-method
(qualitative—quantitative) exploratory—survey design. In the qualitative phase, purposive sampling was used to select 18
educational experts, including teachers, school administrators, and university faculty members, who participated in semi-
structured interviews. Data were analyzed using thematic analysis to develop the initial model. In the quantitative phase, the
statistical population consisted of all primary school teachers in Bushehr Province, from whom a sample was selected
through multistage cluster and simple random sampling. A researcher-made questionnaire derived from qualitative findings
was used for data collection. Validity and reliability were examined using confirmatory factor analysis, composite reliability,
and Cronbach’s alpha coefficients. Data analysis included second-order confirmatory factor modeling and the Friedman test
for prioritization of dimensions and components. Results indicated that critical thinking—based education comprises three
main dimensions: foundational intellectual literacy, skills, and attitudes. Friedman test results revealed statistically
significant differences among the three dimensions (p<0.05), with foundational intellectual literacy ranked first, skills
second, and attitudes third. Significant differences were also found among components, where inference emerged as the
highest-priority component. Second-order confirmatory factor analysis demonstrated satisfactory model fit and construct
adequacy, while reliability indices exceeded acceptable thresholds, confirming measurement stability. The findings suggest
that effective integration of critical thinking into primary education requires simultaneous development of cognitive
knowledge foundations, analytical skills, and intellectual dispositions. The proposed curriculum model provides a practical
framework for improving primary education programs and fostering independent, analytical, and problem-solving learners
prepared for complex educational and societal challenges.
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Attitudes
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Extended Abstract

Introduction

Educational systems worldwide are undergoing profound transformation due to rapid technological
development, globalization, and the increasing complexity of social and economic environments.
Contemporary education is no longer limited to knowledge transmission; rather, it aims to cultivate higher-
order thinking abilities, problem-solving competence, creativity, and independent reasoning among learners.
Within this paradigm shift, critical thinking has emerged as a foundational competency for preparing students
to function effectively in modern societies. Research indicates that education systems capable of fostering
analytical reasoning and reflective judgment contribute significantly to institutional development, innovation
capacity, and long-term economic growth (Acemoglu & Robinson, 2023).

Critical thinking is commonly defined as a purposeful cognitive process involving analysis, evaluation,
interpretation, inference, and evidence-based decision-making. It enables learners to question assumptions,
examine arguments, and construct well-reasoned conclusions rather than passively accepting information (Al-
Asadi, 2021). Scholars emphasize that critical thinking is not an innate ability but a learnable competence that
develops through structured educational experiences and intentional curriculum design (Al-Ghadouni, 2021a,
2021b). Consequently, curriculum planning plays a decisive role in shaping learners’ cognitive growth.
Primary education represents a particularly crucial stage for cultivating critical thinking skills because
foundational cognitive structures, learning habits, and intellectual dispositions are formed during early
schooling years. Studies demonstrate that early exposure to inquiry-based learning environments enhances
students’ reasoning capacity and promotes long-term academic success (Goodarzi, 2023; Yousefpour et al.,
2024). However, many existing primary curricula remain content-centered, emphasizing memorization rather
than analytical engagement. Evaluations of school curricula reveal that critical thinking is often implicitly
expected but rarely operationalized through clearly defined instructional frameworks (Yousefzadeh, 2023).
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Recent research highlights the importance of integrating cognitive knowledge, skills development, and
learning dispositions within curriculum models to effectively promote critical thinking. Information literacy,
reasoning ability, and evaluation of evidence have been identified as essential components of such integrated
models (Momeni, 2023). Similarly, integrated curriculum planning approaches have been shown to enhance
both creativity and critical thinking simultaneously (Rahmkhoda, 2024). Curriculum transformation
initiatives aligned with national educational reforms also emphasize the need for learner-centered instructional
structures that support analytical thinking and reflective learning (Bazargan et al., 2023).

Technological innovation has further reshaped educational practices. Digital learning environments, robotics-
supported instruction, and visual knowledge-mapping techniques have demonstrated strong potential for
enhancing students’ analytical and creative thinking abilities (Chiu & Hwang, 2024). Participatory curriculum
design models likewise foster collaborative learning, engineering thinking, and innovation among learners
(Chien & Liu, 2024). Moreover, emerging artificial intelligence paradigms are redefining educational
expectations, making critical thinking indispensable for navigating information-rich environments (Chaparro-
Banegas et al., 2024).

Instructional approaches such as project-based learning, discovery learning, and problem-based learning
significantly influence the development of critical thinking competencies (Bagus, 2023). Empirical evidence
also confirms that structured critical thinking instruction improves academic achievement and cognitive
performance across educational contexts (Batdi et al., 2024). Despite these advances, challenges persist,
including insufficient teacher preparation and limited integration of critical thinking into formal curriculum
structures (Chand & Kumar, 2025). Teachers require pedagogical support and collaborative professional
development to successfully implement critical thinking instruction (Aun Vong & Kaewurai, 2017; Boso Cm,
2023).

Within the Iranian educational context, studies emphasize redesigning curricula to align with contemporary
learning demands and to institutionalize critical thinking education across subjects (Halajjan et al., 2025;
Mostafavi Eskouei et al., 2025). Research further demonstrates that instructional games, extracurricular
learning activities, and interactive teaching strategies enhance students’ engagement and critical reasoning
abilities (Golzar & Hemmati Umm, 2024). These findings collectively indicate the necessity of developing a
comprehensive curriculum model specifically tailored to primary education.

Accordingly, the present study sought to design and validate a curriculum model based on critical thinking
education for primary school students by identifying its dimensions, components, and structural relationships.
Methods and Materials

This study employed an applied mixed-methods design based on an exploratory—survey approach. The
research process consisted of two consecutive phases: qualitative model development and quantitative
validation.

In the qualitative phase, semi-structured interviews were conducted with educational experts, including
primary school teachers, school administrators, and university faculty members specializing in educational
sciences. Participants were selected using purposive expert sampling to ensure theoretical knowledge,
professional experience, and familiarity with curriculum development and critical thinking education. Data
collection continued until theoretical saturation was achieved. Interview transcripts were analyzed using
thematic analysis, allowing the identification of initial codes, basic themes, organizing themes, and an
overarching conceptual framework. The qualitative findings were used to construct the preliminary curriculum
model.

In the quantitative phase, the statistical population consisted of all primary school teachers in Bushehr
Province. A multistage cluster sampling method combined with simple random sampling was applied to select
participants from different educational districts. A researcher-developed questionnaire derived from qualitative
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results was administered to collect quantitative data. The instrument measured dimensions, components, and
indicators of critical thinking-based education.

Construct validity was examined using second-order confirmatory factor analysis. Reliability was assessed
through composite reliability and Cronbach’s alpha coefficients. Descriptive statistics were calculated to
examine central tendencies and dispersion indices. The Friedman non-parametric test was used to prioritize
dimensions and components of the proposed curriculum model. Data analysis procedures ensured both
measurement adequacy and structural validation of the model.

Findings

Qualitative analysis initially generated forty-six primary codes extracted from interview data. After merging
overlapping concepts and eliminating irrelevant codes, thirty-eight refined codes remained. These codes were
organized into thirteen basic themes, which were subsequently grouped into three organizing dimensions:
foundational intellectual literacy, skills, and attitudes. Integration of these organizing themes resulted in the
overarching construct of critical thinking-based education.

The first dimension, foundational intellectual literacy, included components such as distinguishing objective
and subjective statements, recognizing causal relationships, identifying information sources, and applying
evidence in reasoning. The second dimension, skills, encompassed analytical ability, systematic evaluation of
evidence, inference, structured explanation and justification, and self-regulation. The third dimension,
attitudes, consisted of intellectual curiosity, open-mindedness, intellectual perseverance, and intellectual
humility.

Descriptive statistical analysis indicated acceptable mean scores across all components, demonstrating positive
teacher perceptions of the identified dimensions. Reliability analysis showed that composite reliability and
Cronbach’s alpha values for all constructs exceeded the accepted threshold of 0.70, confirming measurement
stability.

Second-order confirmatory factor analysis demonstrated satisfactory model fit, supporting the validity of the
proposed curriculum structure. Factor loadings confirmed strong relationships between indicators,
components, and higher-order dimensions.

Friedman test results revealed statistically significant differences among the three dimensions. Foundational
intellectual literacy ranked first, skills ranked second, and attitudes ranked third in terms of importance.
Additional prioritization analysis indicated that inference emerged as the highest-ranked component, while
recognition of causal relationships received comparatively lower priority. These findings confirmed a
hierarchical structure within the critical thinking curriculum model.

Discussion and Conclusion

The results of this study demonstrate that effective critical thinking education requires a multidimensional
curriculum structure integrating knowledge foundations, cognitive skills, and intellectual dispositions. The
prominence of foundational intellectual literacy suggests that students must first acquire conceptual
understanding and information awareness before advanced reasoning abilities can develop. Without such
cognitive grounding, analytical and evaluative processes cannot be sustained.

The prioritization of skills as the second dimension highlights the central role of active reasoning processes in
transforming knowledge into meaningful learning. Analytical thinking, inference, and evidence evaluation
function as mechanisms through which learners engage with information critically rather than memorizing
content. The identification of inference as the highest-ranked component reinforces the importance of
reasoning-based learning environments that encourage students to draw conclusions supported by evidence.
Although attitudes ranked third, their significance remains substantial. Intellectual curiosity, open-mindedness,
perseverance, and humility contribute to the continuity of critical thinking behavior over time. Cognitive skills
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may be taught directly, but enduring critical thinking habits depend largely on learners’ dispositions toward
inquiry and reflection.

Overall, the findings confirm that curriculum reform aimed at fostering critical thinking should move beyond
isolated instructional activities toward systemic curriculum integration. The proposed model demonstrates how
cognitive knowledge, practical skills, and affective orientations can be aligned within a coherent educational
framework. Such integration promotes active learning, independent reasoning, and adaptive problem-solving
capacities among primary school students.

The study underscores the necessity of teacher involvement in curriculum design and implementation.
Teachers act as mediators between curriculum theory and classroom practice, and their participation enhances
feasibility and contextual relevance. Moreover, the results highlight the growing importance of innovative
instructional strategies and technology-supported learning environments in cultivating analytical thinking.

In conclusion, the designed curriculum model provides a structured and empirically validated framework for
embedding critical thinking education within primary schooling. By integrating foundational literacy,
cognitive skills, and intellectual attitudes, the model supports the development of reflective, autonomous, and
problem-oriented learners capable of responding to the complex challenges of contemporary society.
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