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Abstract

Driven by the dual imperatives of Industry 4.0 and the development of Emerging Engineering Edu-
cation, Digital Twin (DT) technology is profoundly transforming engineering practice and redefin-
ing talent cultivation standards. As a fundamental core course in engineering education, Engineer-
ing Drawing and AutoCAD has long faced structural challenges, including outdated teaching content,
a disconnect between competency development and industrial demands, and insufficient practical
application scenarios. Based on the characteristics of Digital Twin technology and the educational
philosophy of Emerging Engineering Education, this study systematically analyzes the major issues
in current teaching practices and proposes a three-level progressive teaching reform framework
featuring “Foundation Consolidation-Competency Advancement-Thinking Expansion.” A modular
curriculum system of “2D — 3D —» DT” is established, accompanied by the development of virtual-
real integrated teaching cases and project-based training tasks. Innovative teaching approaches,
including the flipped classroom model, blended learning environments, and dual-mentor guidance,
are explored, while ideological and political education elements are systematically integrated into
the curriculum. A multi-dimensional evaluation system integrating “process plus outcomes” and
“skills plus literacy” is constructed, alongside a complete one-semester teaching pilot verification
scheme. Operable countermeasures are proposed to address practical difficulties involving plat-
form development, faculty training, class hour allocation and school-enterprise collaboration. The
proposed reform aims to facilitate the transformation from “static drawings” to “dynamic digital
twins” and from “skill-oriented training” to “system-oriented thinking,” providing both theoretical
support and practical references for the reform of engineering drawing courses in application-ori-
ented universities.
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Figure 1. Architecture of the “2D — 3D — DT” curriculum system
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Table 2. Multi-dimensional assessment and evaluation system for the course of Engineering Drawing and AutoCAD
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