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Extended Abstract
1. Introduction

ecent social and technological changes
have increased the emphasis on
developing higher-order  cognitive
skills, particularly critical thinking,
creative thinking, and problem-solving.
Accordingly, teaching and learning
should focus not only on knowledge acquisition but also
on learners’ ability to analyze information, make
informed judgments, and address real-world challenges
(Akbari Bourang et al., 2016; Asghari et al., 2021).
Learning involves relatively lasting changes in
knowledge, attitudes, and behavior (Rajagopalan,
2019), while effective teaching provides a foundation
for meaningful learning and cognitive development
(Mohammadvalilou & Bayat, 2023).
Critical thinking supports logical reasoning and
informed decision-making (Flores et al., 2012), creative
thinking promotes the generation of novel ideas
(Segundo Marcos et al., 2023), and problem-solving
involves identifying problems, evaluating alternatives,
and selecting appropriate solutions (Chenari & Najafi,
2015; Ahmadbeigi et al., 2019). These skills are
increasingly recognized as essential educational
outcomes.
Despite their importance, many educational settings
continue to emphasize memorization rather than higher-
order thinking, which may limit learners’ ability to
apply knowledge in authentic contexts (Sohrabi &
Shamaradi, 2024). Previous studies have shown that
creative teaching, active learning, and problem-solving
approaches can significantly enhance critical thinking,
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creativity, and problem-solving skills  (Rasouli
Saniabadi et al., 2022; Naderi et al., 2021; Prinz et al.,
2020). However, relatively few studies have empirically
validated strategies for developing these skills from
teachers’ perspectives. Therefore, this study aimed to
validate strategies for strengthening critical thinking,
creative thinking, and problem-solving in the teaching
and learning process from the perspective of teachers in
Sanandaj, Iran, using data collected during the 2025
academic year.

2. Materials and Methods

This study employed a descriptive survey design. Data
were collected using a researcher-developed 31-item
questionnaire based on the theoretical foundations of the
study and expert opinions. The questionnaire
demonstrated high internal consistency, with a
Cronbach’s alpha coefficient of 0.926.

The study population comprised all teachers in
Sanandaj, Iran, during the 2025 academic year. Using
simple random sampling and following Kline’s (2023)
recommendation for Partial Least Squares Structural
Equation  Modeling (PLS-SEM), 276 valid
questionnaires were collected and analyzed. Construct
validity was assessed based on convergent and
discriminant validity, while reliability was evaluated
using Cronbach’s alpha and Composite Reliability
(CR).

Following data screening and coding, descriptive
analyses were conducted using SPSS version 26. The
proposed conceptual model and hypothesized
relationships were then examined using SmartPLS
version 3 based on the PLS-SEM approach.
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3. Results

The measurement model demonstrated satisfactory
psychometric properties. All questionnaire items had
factor loadings above 0.40, indicating acceptable
indicator reliability, and no items were removed from the
model. Most constructs demonstrated acceptable internal
consistency based on Cronbach’s alpha and Composite
Reliability (CR), while convergent and discriminant
validity were generally supported.

The structural model also demonstrated satisfactory
explanatory and predictive performance. Most
endogenous constructs showed moderate to strong
explanatory power (R?) and predictive relevance (Q?).
Path  analysis revealed statistically significant
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relationships between contextual factors and strategies (T
=3.151, p <0.05), intervening factors and strategies (T =
5.319, p <0.05), and strategies and outcomes (T = 6.843,
p <0.05). In contrast, the relationship between the central
phenomenon and strategies was not statistically
significant (T = 0.898, p > 0.05).

Overall, the findings indicated that the proposed
conceptual model had adequate explanatory and
predictive capability. The results further suggested that
contextual and intervening factors played a more
prominent role than the central phenomenon in
explaining strategies for strengthening critical thinking,
creative thinking, and problem-solving within the
teaching and learning process.

Table 1. Significance of the Structural Paths in the Paradigmatic Model

Structural path T statistic p-value Decision |
Causal factors — Central phenomenon 6.222 0.000 Supported
Central phenomenon — Strategies 0.898 0.369 Not supported
Contextual factors — Strategies 3.151 0.002 Supported
Intervening factors — Strategies 5.319 0.000 Supported
Strategies — Outcomes 6.843 0.000 Supported

4. Discussion and Conclusion

The findings support the validity of the proposed
conceptual model for explaining strategies to strengthen
critical thinking, creative thinking, and problem-solving
within the teaching and learning process. The significant
effects of contextual and intervening factors suggest that
creating supportive learning environments and
strengthening teachers’ professional competencies may
play an important role in developing higher-order
thinking skills.

These findings are consistent with previous research
reporting positive associations between critical and
creative thinking, problem-solving, and educational
outcomes (Salimi et al., 2023; Vashni et al., 2019). They
also underscore the importance of learner-centered
environments and innovative instructional approaches in
promoting higher-order thinking skills (Sohrabi &
Shamaradi, 2024; Naderi et al., 2021).

Overall, the proposed model provides a practical
framework for educational planning and may contribute
to improving teaching quality and promoting higher-
order cognitive skills among students. Nevertheless, the
findings should be interpreted in light of several
limitations, including the restriction of the sample to
teachers in Sanandaj, the use of self-report questionnaire

data, and the cross-sectional design. Future studies
should examine the validity of the proposed model across
different educational settings, geographical regions, and
educational levels and should investigate the potential
contribution of emerging educational technologies and
active learning approaches to the development of higher-
order thinking skills.

5. Ethical Considerations
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