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Extended Abstract
Introduction:

The purpose of education is to prepare students for life, not only to transfer vocabulary knowledge, but also to
develop 21st century skills that lead to success in the labor market (Chu et al., 2021). Paul and Elder (2019)
defined critical thinking as the art of evaluating cognitive processes, a process aimed at continuous improvement,
self-monitoring, control and correction (Paul & Elder, 2019). Critical thinking consists of a number of cognitive
abilities and emotional tendencies (Ennis, 2018; Haber, 2020). Therefore, it includes not only the sum of skills,
but also the willingness to use those skills. The ability to think critically about a specific subject requires
knowledge of that subject and a willingness to use thinking skills (Ennis, 2018; Halpern & Sternberg, 2020).
Cognitive dimension includes critical thinking skills such as analysis, explanation, interpretation, induction,
inference, recognition of assumptions, inference (Abrami et al., 2008; Davies & Barnett, 2015; Haber, 2020). Six
general cognitive skills can be highlighted: interpretation, analysis, evaluation, conclusion, explanation and self-
regulation. Davis and Barnett (2015) classified critical thinking cognitive skills into four groups (Davies &
Barnett, 2015). Low-level thinking skills include interpretation, explanation and recognition of assumptions,
higher-level thinking skills include analysis and synthesis, complex skills include induction, inference, inference,
and metacognitive skills are at the highest level. The complex and metacognitive skills of critical thinking require
the activation of higher-level cognitive processes, as well as the conscious use of low and high-level cognitive
skills and metacognitive awareness (Amin et al., 2020; Lukitasari et al., 2019; Magno, 2010; Mohseni et al., 2020).
In critical thinking, one divides the problem into parts, examines one's answers separately to see how well they fit
into the whole, and looks for errors and problems while solving the problem. On the other hand, there is a tendency
to be systematic (arranging, organizing, highlighting information, and the ability to focus on information) in this
type of thinking to teach critical thinking in students, create a mode of interaction between students and teachers,
and create an organized framework for thought processes. And it is necessary to use skills and situations where
these processes are used (Soltan & Soleymannezhad, 2008). Finally, the purpose of this research is to design and
validate the development model of critical thinking in the elementary school students of Ardabil city.

Methodology:

Due to the fact that the results of this research can be used directly, therefore, the current research was applied in
terms of purpose and mixed (qualitative and quantitative) in terms of the nature of the data. In terms of the
implementation method, the research was exploratory. The research method in the qualitative part was a semi-
structured interview and the implementation of the foundation data method, and in the quantitative part, the
structural equation model method was used. The qualitative statistical population of the research was university
professors and experts in the field of educational sciences in Ardabil province. In this research, to select the sample
for the qualitative part of the work, purposive sampling, which is one of the non-probability sampling methods,
was used. Sampling adequacy in conducting interviews was realized based on the saturation and repeatability of
the collected data. Therefore, the sample size of the qualitative part was 14 university professors in the field of
educational sciences in Ardabil. Semi-structured interviews were used to collect data. The statistical population
in the quantitative section was all primary school teachers in Ardabil city. The total number of primary school
teachers in Ardabil city in the academic year 2023-2024 was around 2600 people. Therefore, according to the size
of the statistical population and based on the Cochran formula, 335 people were selected as the statistical sample
size of the quantitative section based on the available non-random sampling method. In order to analyze the
questions in the first stage, structural codes were collected by three methods of open coding, axial coding and
selective coding, and in the second stage, in line with the analysis of the confirmatory factor from the first stage
and obtaining the model brush index, considering the non-normal distribution of data from Partial least squares
method and PLS and bootstrapping techniques were used in Smart PLS software.

Results:

The findings of the research show that the pattern of development of critical thinking in elementary school students
of Ardabil city under the categories of creative thinking, spiritual intelligence, emotional intelligence, attention to
individual needs and interests, support for intellectual diversity, creating problem-based learning situations,
developing reasoning skills, evaluation and Problem solving, use of interactive and group learning activities,
innovative teaching methods, performing functional activities, encouraging communication with the real
environment, continuous evaluation and feedback, use of digital tools, flexible thinking ability, ability to evaluate
information and self-belief and self-confidence. and were suitable in terms of validation (p<0.05). The reliability
of all categories was more than 0.7 and therefore the reliability of the questionnaire was at its ideal level. The
combined reliability of all categories was also higher than 0.8 and higher than the average variance extracted
(AVE), which indicated convergent validity. Also, the average variance extracted (AVE) for all categories is
greater than 0.5, which showed the reconfirmation of the convergent validity of the questionnaire. The validity of
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model divergence was also confirmed. SRMR and GOF indices were used to fit the overall model. In the most
strict case, the SRMR index should be less than 0.08, which is reported to be 0.04 for the saturated model, which
is in the optimal state. After the calculations, the numerical value of the GOF index is equal to 0.502. As a result,
it can be said that the indicators of the model had the necessary accuracy to measure their categories, and the
model had a good fit.

Discussion and conclusion

This research was conducted with the aim of designing and validating the model of critical thinking development
in primary school students. The results showed that several factors can play a role in the development of critical
thinking, which included causal factors, strategies, intervening conditions, and background conditions that can
ultimately lead to positive outcomes in elementary school students. Based on the findings and results of this
research, suggestions were made to encourage asking questions, teaching analytical skills, holding intellectual
competitions and discussions, using appropriate educational resources, and creating a suitable educational
environment. Finally, based on the findings and results of this study, the following practical recommendations are
proposed to foster and develop critical thinking skills among elementary school students:

e Designing Classroom-Based, Problem-Based Projects: Teachers can assign a real-world or simulated
problem (e.g., natural resource conservation or resolving a simple school issue) on a weekly basis,
encouraging students to analyze the situation and propose collaborative solutions in groups.

e Implementing Practical and Performance-Based Activities: Incorporating hands-on exercises such as simple
scientific experiments, constructing educational models, or role-playing in social scenarios where students
are required to make decisions and employ logical reasoning.

e Utilizing Continuous and Targeted Feedback: Rather than relying solely on summative grading, teachers
should provide formative, stage-by-stage feedback to identify strengths and weaknesses, thereby clarifying
the path toward improvement for each student.

e  Encouraging Interaction and Teamwork: Forming small cooperative learning teams for discussion and
problem-solving, exchanging ideas, and presenting outcomes to the class, while assigning specific roles to
each member (e.g., analyst, reporter, and presenter).

e Integrating Educational Technologies and Digital Tools: Utilizing educational software, virtual simulation
environments, and interactive learning games to facilitate and practice critical thinking skills in an engaging
manner.

e  Addressing Students' Individual Interests and Needs: Allowing students the autonomy to choose projects or
problems aligned with their personal interests and talents to enhance their intrinsic motivation and active
participation.

e  Practicing Reasoning and Information Evaluation Skills: Providing brief daily exercises focused on
analyzing evidence, evaluating claims, and drawing logical conclusions, which can be integrated into
classroom questioning or short analytical competitions.

e Connecting with Real-World Environments: Organizing field trips, inviting local experts, or conducting
simple community-based projects within the school and neighborhood environments to enable students to
analyze first-hand observations and propose practical solutions.
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