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Abstract

Aim and Introduction: The architectural education system encounters challenges
in addressing the realities of the architectural profession. Numerous studies and
research efforts have been conducted in the field of design and related
methodologies, presenting new models that enhance the potential for information
transfer. In other words, the process of design education in architecture aims for
transformation by exploring new perspectives and educational methods. The shift
in architectural education towards cognitive processes represents one of the most
innovative and effective educational approaches. This method emphasizes the
implementation of teaching and learning strategies designed to develop and
enhance systematic processes of understanding, perception, thinking, learning, and
problem-solving. According to this approach, critical thinking is a vital component
of education. Given the significance of knowledge-based education, those involved
in the architectural education system are seeking methods to enhance the
educational process to maximize its impact on the design process. One of these
methods is education based on the thinking cycle. The primary purpose of the
thinking cycle model is to offer learners opportunities to examine their belief
systems, which are shaped by reasoning, predicting, and testing hypotheses. The
purpose of this study was to design and validate a cognitive training method based
on the thinking cycle in the architectural design process and to assess its effect on
architectural students' idea generation.

Methodology: The methodology of this research employed a mixed approach,
incorporating both qualitative and quantitative methods. In the qualitative
component, content analysis and the Delphi method were utilized to develop an
educational model and ensure its internal validity. First, various sources were
reviewed to identify the components of the cognitive educational model based on
the thinking cycle. The content analysis method was employed for this purpose,
and the components were subsequently validated through the Delphi method,
incorporating feedback from the referees. In the quantitative section of this
research, a quasi-experimental design featuring pre-tests and post-tests was
employed to enhance the external validity of the educational model. Two groups
were established: an experimental group and a control group. The cognitive
educational model, which is based on the thinking cycle, was identified as the
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independent variable, while students' idea generation was designated as the
dependent variable. Then, based on the developed educational model, Design
Lesson 3 was implemented during the semester. The selected sample was
randomly assigned to the experimental group and the control group, with 24
participants in each group. The cognitive training model was delivered to the
experimental group over a period of 10 weeks, with one 90-minute training session
each week. The training program and its content were developed based on the
approved research components established during the semester in the design
course. The statistical population comprised professors from the Department of
Architecture and Educational Technology (qualitative section) and architecture
students from Tehran-Northern Azad University (quantitative section). The
sampling method used in this study was convenience sampling. Data analysis was
conducted using SPSS version 22 software.

Finding: The results of developing a cognitive education model based on the
thinking cycle indicated that this model comprises four axes, nine categories, and
twenty-seven components. The internal validity of the model was assessed using
the Delphi method, during which two components were eliminated. In the third
round, the Kendall coefficient of agreement for the components of the education
model was 0.84, based on the evaluations of 11 reviewers. This result was
significant at the 0.01 level and confirmed the inclusion of 27 components.
Accordingly, it can be concluded that the designed model possesses adequate
internal validity. In terms of external validity, the results from the analysis of
covariance indicate that this developed model is valid and effective for idea
generation among architecture students, making it suitable for use in teaching
design courses. By analyzing the students' designs in the qualitative findings
section, the quantitative results were corroborated. The sample manuscripts
presented demonstrate that cognitive education based on the thinking cycle
positively influences students' idea generation, enabling them to produce more
effective ideas.

Discussion and Conclusion: The thinking cycle method is effective in enhancing
learners' creative skills. It also increases the depth of learning and fosters the
development of new knowledge by generating innovative scientific concepts and
ideas. In other words, it enhances the reasoning abilities of the learner and fosters
critical thinking skills in areas such as analysis (encouraging students to engage in
deep and critical thinking), composition (guiding students toward creative
thinking), and evaluation (helping students assess an idea, solution, or artistic
work). This stratification of thinking in design process education demonstrates that
the learning experience in design courses encompasses stages of analytical
comprehension, critical thinking, and creative decision-making. The results of this
research indicate that teaching the nine stages of the thinking cycle enhances
students' cognitive abilities at the three higher levels of thinking, ultimately
enabling them to present well-developed plans and ideas. By analyzing students'
designs based on four indicators—idea quality, idea innovation, idea similarity,
and idea concept—the quantitative results were further validated. The examples of
the presented sketches demonstrate that the cognitive training of the thinking cycle
has positively influenced the students' idea generation. As a result, they have been
able to produce ideas that are high-quality, innovative, meaningful, and distinct
from one another.

Keywords: Cognitive education, Architecture education,
Thinking cycle, Design process.
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