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Al-empowered teaching model reform of the basic course in
engineering drawing and computer graphics for new engineering
disciplines
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Abstract: In the context of emerging engineering education, basic engineering courses are shifting from knowledge
transmission to the coordinated cultivation of engineering competencies and digital literacy. The traditional
course Fundamentals of Engineering Drawing and Computer Graphics faces new challenges in spatial cognition, the
articulation between 2D and 3D representation, engineering application, and personalized learning support. To address these
issues, guided by the concept of outcomes-based education (OBE) and taking student competency attainment as the central line,
this paper integrates artificial intelligence (Al) technology into the entire process of course teaching and constructs a closed-
loop teaching model of “objectives—process—evaluation—improvement.” By reconstructing a three-stage course content system
of “basic cognition—digital representation—engineering application,” it establishes a spatial cognition pathway of “2D-3D—
reverse modeling”; builds an Al-empowered integrated teaching model driven by three factors: “thinking visualization—project
tasks—personalized learning”; and establishes a whole-process evaluation mechanism of “learning data—competency
attainment—feedback improvement.” Teaching practice shows that this model can promote the coordinated reform of course
content, teaching process, and evaluation mechanism, providing a reference for the digital and intelligent teaching of
engineering drawing courses in the context of emerging engineering education.
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Table 1 Comparison of students’ attainment of course core competencies before and after the reform
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