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Abstract

To address the problems in engineering curriculum ideological and political education, such as the
separation between ideological elements and professional knowledge (the “two-skin” phenomenon)
and the insufficiency of personalized ideological and political education, this study takes the graduate
course “Deformation and Fracture of Materials” in the Materials Science and Engineering major at
Shenyang Aerospace University as a reform vehicle. Based on tacit learning theory and constructivist
learning perspectives, a curriculum ideological and political education model featuring deep integra-
tion of “value, knowledge, and competence” is proposed and tested. A quasi-experimental design is
employed, combined with validated scales and qualitative thematic analysis, to evaluate the model’s
effects using a mixed-method approach. Through constructing a “three-dimensional integration” CIPE
content system comprising dimensions of theoretical knowledge, aerospace cases, and practical inte-
gration, and an innovative personalized generation mechanism of “master’s thesis + ideological
presentation”, and leveraging a graduate academic forum to create a dual-path linkage of “main class-
room and second classroom”, the model achieves systematic integration of ideological elements and
professional teaching. Quasi-experimental results show that the experimental group’s post-test scores
on “research responsibility awareness” and “patriotism” scales are significantly higher than their pre-
test scores and those of the control group; the problem-solving accuracy rate in engineering questions
increases from 60% to 85%; thematic analysis further reveals the staged characteristics of students’
value internalization. This study provides a replicable experience for CIPE in engineering graduate
programs, supported by theoretical rationale and empirical evidence.
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Table 1. Mapping table of ideological and political elements for the course “material deformation and fracture” (partial)
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