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Abstract

Case teaching is a key approach to improving the practical innovation ability of professional degree
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postgraduates. In response to problems in postgraduate case teaching in China, such as incomplete
case libraries, insufficient development of teaching cases in science and engineering disciplines, and
unclear instructional process design, this study takes the postgraduate course Automotive Safety En-
gineering in the vehicle engineering major as the research object, and explores the integrated appli-
cation of case teaching, problem-based learning (PBL), and simulation-assisted teaching in course in-
struction. Relying on the training directions of automotive safety and automotive CAE, and based on
the needs of the automotive industry, typical teaching cases are designed and applied in classroom
teaching, with a focus on the application of Chinese anthropometric human injury bionic models in
automotive crash safety. The construction of the course case library follows the logic of “real engineer-
ing problem orientation—case scenario construction—PBL task driving—simulation-based practical
analysis—multidimensional ability evaluation—feedback and iterative updating.” In this process, au-
tomotive crash safety regulations, human injury biomechanics, finite element simulation analysis, and
occupant injury evaluation are transformed into teaching cases that are organized, implementable,
and evaluable. Teaching practice shows that the case library helps improve students’ mastery of pro-
fessional knowledge, CAE software application ability, figure and table interpretation ability, and
complex engineering problem analysis ability. It also strengthens the effectiveness of ideological and
political education in the course, and provides a practical reference for case teaching reform in post-
graduate courses of vehicle engineering and related engineering disciplines.
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Table 1. Teaching design of the reclined-posture occupant crash safety case
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Figure 1. Mind map of case analysis
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Figure 3. C-NCAP scores for small-stature female occupants
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Figure 5. Biomechanical metrics of brain tissue for medium-stature male occupants
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