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Abstract

Under the background of emerging engineering education construction, architectural design teach-
ing faces dual challenges of rapid development of digital technology and lagging traditional teaching
models. Addressing the prevalent dilemma of “disconnection between technology and design” in cur-
rent teaching, where students can use digital tools for modeling but struggle to transform technical
analysis into design decisions, this study proposes an integrated teaching model of “Three-Stage Anal-
ysis + Digital Empowerment”. The model systematically embeds digital technology throughout the
entire design process by constructing a three-stage modular teaching workflow of “preliminary anal-
ysis, process feedback, and optimization decision-making”. Stage one utilizes big data analysis and
VR technology for site investigation and immersive experience, producing a digital design strategy
checklist. Stage two employs parametric design tools to achieve a real-time cycle of “design-simula-
tion-optimization”, cultivating performance-driven design thinking. Stage three strengthens engi-
neering decision-making capabilities through BIM technology for multi-disciplinary coordination
and performance optimization. Simultaneously, the teaching team independently developed an in-
tegrated design-analysis platform embedded in Rhino, integrating five major performance analysis
modules: solar access, daylighting, thermal performance, ventilation, and energy consumption, and
established a virtual reality practice and training platform to achieve full-process digital teaching
of real-scene classroom, immersive design, and simulation display. Teaching practice demonstrates
that this model effectively enhances students’ core emerging engineering capabilities of “being able
to analyze, design, and collaborate”.
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Figure 1. Overall framework for digital technology-integrated architectural design teaching model under the emerging engineer-
ing education concept
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Table 1. Comparative analysis of self-developed platforms vs. mainstream commercial tools for teaching scenarios
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Figure 2. Progressive competence development system: “Analyze, design, decide”
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Figure 3. “Three-stage analysis + digital empowerment” teaching flow chart
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