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Abstract

The rapid development of artificial intelligence (AI) has brought new opportunities for transform-
ing the teaching of engineering core courses. Modern Surface Technology covers a wide range of
surface treatment processes and characterization methods, and traditional lecture-based and
demonstration-based teaching models are insufficient for supporting students in understanding
complex process mechanisms and developing comprehensive application abilities. Based on a re-
view of related studies, this paper focuses on the chemical vapor deposition (CVD) virtual experi-
ment module in the Modern Surface Technology course, and proposes an Al-enhanced teaching
scheme at the stage of conceptual design. The scheme is mainly supported by a knowledge-graph-
based personalized learning path recommendation mechanism and learning analytics based on stu-
dents’ behavioral data. By constructing a CVD process knowledge graph, designing immersive vir-
tual experiment scenarios, and organizing a “pre-class guidance, online experiment, reflection on
results, engineering context extension” teaching flow, the scheme aims to provide a layered and dif-
ferentiated learning pathway for students. In addition, from the perspectives of assessment and ed-
ucational ethics, a multi-dimensional evaluation framework integrating process data is outlined,
and the evolving role of teachers as learning designers and data interpreters in Al-supported teach-
ing is discussed. This work is positioned as a scheme design and pathway exploration, which is ex-
pected to provide methodological support for subsequent empirical studies.
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