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Highlights
e Teaching higher- Order thinking as a cognitive educational strategy has been able to influence students' design
achievement by teaching them the dimensions and components of critical and metacognitive thinking.

e The method of teaching higher- Order thinking can, by providing an appropriate educational context, enable the
enhancement of students' cognitive processes with metacognitive techniques and critical thinking skills.

e Given that higher- Order thinking training emphasizes most of the cognitive outcomes of student learning, it is best
for professors to use a higher- Order thinking -based training program as one of the effective teaching-learning
strategies for designing and drawing architectural plans.

Extended Abstract
Intoduction

Despite various research in the field of architectural education, the minds of architectural education experts are always
occupied with the question of how education can be effective? And can creative people and successful designers be
created by using appropriate methods? This research aims to find out how to achieve problem solving, decision making,
innovation and creative production, especially in the design process of architecture students, by using thinking skills
as mental activities. In other words, the present research seeks to investigate the effect of higher- Order thinking training
methods on visual intelligence, creativity, and design achievement of architecture students.

Theoretical Framework

Developing learners' intellectual and mental skills has always been considered one of the most important educational
goals in educational circles around the world. Cognitive processes training is one of the newest and most efficient
educational approaches that emphasizes the use of teaching-learning strategies with the aim of developing and
strengthening systematic processes of understanding and perception, thinking, learning, and problem solving. Higher-
order thinking includes the skills of thinking strategies, critical thinking, scientific reasoning, research, problem-based
learning, and problem solving. Higher-order thinking is a style of thinking about any subject, content, or form that
allows the thinker to improve the quality of their thinking by analyzing, evaluating, and renovating. A level of thinking
that is perfect for shaping the 21st century generation, along with intelligence, creativity, and innovation.

Methodology

The research method is a quasi-experimental type with a pretest-posttest design with a control group According to the
research objective, the statistical population in this study included all architecture students at Hamadan Azad
University. The entry criteria for students in this project were:

-Students who received low scores (less than 12) in the introductory architectural design course 3.

-Students who received low scores in the design test and the intelligence and creativity test.

Based on the above criteria, 30 people were selected and randomly assigned to two control and experimental groups
(15 people in the experimental group and 15 people in the control group).

Results & Discussion
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In the case of design, the F value obtained is 31.61 and the significance level is lower than 0.01, which indicates that
the difference in the mean design scores between the control and experimental groups is significant. With these results,
it can be said that the effect of teaching higher- Order thinking strategies on students' design achievement is significant,
and according to the eta square, the extent of this effect is 55 percent.

Conclusion

The present study was conducted to investigate the effect of higher- Order thinking training on the level of visual
intelligence and creativity in design of students. Based on the results, it can be said that higher- Order thinking training
can lead to an increase in students' creativity and visual intelligence and also help to improve the quality of architectural
students' design ability. Higher- Order thinking training has been effective on student creativity, meaning that the
training has been able to be effective in the fluidity dimension (ideation, presentation of ideas and concepts, expansion
of the scope of knowledge and diversification in understanding concepts and content, increase divergent thinking and
expansion of knowledge), in the flexibility dimension of creativity (production of ideas, diverse and unusual thoughts
and different solutions to a problem), in the originality dimension (presentation of unique and new solutions in design,
expression of new ideas, breadth of opinion, approach and use and application), and in the development and application
of ideas in situations in an unusual way. The findings also showed that training in higher- Order thinking influences
students' visual intelligence. Since visual intelligence deals with adapting to new problems, understanding new
relationships, and deducing inductive arguments, by training critical thinking skills, especially evaluation and logical
reasoning skills, it is possible to increase students' information processing power in terms of their ability to recognize
relationships between visual stimuli, their speed of analyzing information, and their ability to work memory. Teaching
higher- Order thinking as a cognitive educational strategy has been able to influence students' design achievement by
teaching them the dimensions and components of critical and metacognitive thinking.
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