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Abstract

Learning building design for earthquake resilience requires integrating mechanical understanding of seismic
forces, structural behavior, and design decision-making. Although previous instructional approaches have supported
students in understanding theoretical concepts, limitations remain in developing analytical thinking and applying
knowledge to real-world design contexts. Accordingly, this study investigates the impact of simulation-based
instructional media on seismic design learning and learners’ analytical understanding.

This research employed a quasi-experimental, one-group pretest—posttest design combined with survey
methodology to evaluate earthquake simulation models in architectural education. The sample consisted of fifth-
year architecture students. Research instruments included physical simulation models demonstrating seismic
building behavior, pre- and post-tests measuring understanding, analysis, and application, and an opinion
questionnaire. Data were analyzed using descriptive and inferential statistics.

The results showed that post-test scores were significantly higher than pre-test scores across all cognitive
levels. Learning gains in seismic force understanding and design application were highly significant (p < .001), while
improvements in building behavior analysis were also significant (p < .05). However, no significant difference was
found in students’ ability to analyze vibration reduction placement. Questionnaire responses indicated high levels
of satisfaction with the simulation models and increased awareness of the importance of seismic-resilient design.

In conclusion, physical simulation models effectively bridge theory and practice by enhancing
understanding of seismic forces and supporting design decisions. Nevertheless, logical analysis of complex building
behavior remains limited, suggesting the need to integrate simulation-based learning with structured activities and

guided reasoning.

Keywords: building design, learning process, seismic disaster, physical models, analytical thinking
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