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Abstract

Aiming at the pain points of the disconnection between theory and engineering practice in college
physics teaching and the “two skins” of curriculum ideological and political education and profes-
sional ability training, based on the concept of outcome-based education (OBE), taking the automo-
bile service engineering major as an example, an integrated curriculum ideological and political
teaching system of “goal-content-evaluation” is constructed. Through reverse design, the index
points of engineering knowledge, engineering safety and ethics, environment and sustainable devel-
opment, innovation and lifelong learning in the professional graduation requirements are decom-
posed into measurable and evaluable physics course learning results and educational objectives. On
this basis, a contextualized case that is deeply bound to the automotive engineering scene is designed.
The case is transformed from a professional problem to a value-led process according to the “situation
introduction-physical modeling-engineering analysis-value sublimation” model, and the match-
ing scaffolding teaching method and multi-dimensional evaluation mechanism are innovated. Teach-
ing practice shows that this model significantly improves students’ achievement of learning achieve-
ments and engineering ethics awareness, and provides a replicable practice paradigm for basic courses
in applied universities to support engineering education certification.
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Figure 1. Systematic design framework of ideological and political education in physics course under the concept of OBE
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Table 1. Ideological and political objectives and learning results of college physics course for automobile service engineering specialty
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Table 2. Ideological and political case design of automobile service engineering specialty
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Table 3. Otto cycle teaching design link
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