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Abstract

Architectural Physics (Thermal) courses face persistent challenges in helping students understand
abstract theories. Grounded in embodied cognition theory, this study innovatively develops a “five-
sense embodied cognition” experimental teaching framework that transforms abstract thermal con-
cepts into perceptible, experiential embodied knowledge through dual pathways: digital twin vir-
tual environments and real-world five-sense experiences. The “five senses” proposed in this study
differ from the traditional physiological senses (sight, hearing, smell, taste, and touch) and repre-
sent five cognitive channels redefined for architectural physics education: four physiological sen-
sory channels—visual, tactile, auditory, and somatic—plus perception-cognition mapping as a cog-
nitive bridge linking embodied experience to abstract physical quantities, constituting a “4 + 1” cog-
nitive structure. This framework is implemented through a three-tier progressive experimental
system—virtual simulation, campus scenarios, and off-campus engineering projects—that system-
atically activates all five cognitive channels. A five-year quasi-experimental study involving 290 ar-
chitecture students demonstrates significant improvements: thermal theory comprehension increased
from 63.64% to 91%, experimental report scores rose from 76 to 89 points, and students proac-
tively borrowing measurement tools for design work surged from under 5 to over 20 per semester.
This study provides systematic theoretical construction and empirical support for the application
of embodied cognition theory in engineering education, offering a replicable innovative paradigm
for experimental teaching reform in architecture and engineering disciplines.
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Figure 1. Application framework of architectural physics (thermal) “five-sense embodied cognition”
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Table 1. Framework for the application of embodied cognition of five senses in architectural physics (thermal)
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Figure 2. Architectural physics-virtual teaching resource library
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Table 2. Four major experimental scenarios on campus
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Figure 3. On-campus and off-campus scenarios
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Figure 4. From physics-phobic liberal arts students to competition-ready engineering students
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