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Abstract

Practice for Surface Engineering Techniques is a core practical course for the Materials Chemistry
major. It covers engineering-practice contents including electroplating, thermal spraying, thin-film
deposition, corrosion protection and surface property characterization. Featuring prominent engi-
neering attributes, highly refined process operations, strict quality standards and close connections
with the manufacturing and maintenance of aviation equipment, the course possesses inherent ad-
vantages as a carrier for integrating curriculum-based ideological and political education. Taking
practical courses for materials majors in civil aviation-oriented universities as the research object,
this paper carries out teaching reform research from four core dimensions: construction of ideolog-
ical-political case library, in-depth integration of ideological-political elements with professional
knowledge, multi-dimensional assessment system for curriculum-based ideological and political
education, as well as teaching reflection and long-term improvement mechanism. Ideological-polit-
ical resources are systematically excavated from four perspectives: scientific and technological mis-
sion, craftsman spirit, scientific spirit of investigating things to acquire knowledge, and green engi-
neering ethics. A curriculum ideological-political case resource library is built based on the Chaoxing
Learning Platform, and a whole-process ideological-political teaching mode covering pre-class, in-
class and post-class sessions is constructed. Three education scenarios, namely theoretical teaching,
experimental operation and extracurricular expansion, are interconnected. A multi-dimensional as-
sessment and evaluation criterion considering both professional competence and value guidance is
established, which provides a referable implementation paradigm for practical materials courses
in civil aviation-oriented universities.
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Figure 1. Knowledge graph for the practice for surface engineering techniques
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Figure 2. Knowledge graph for curriculum-based ideological and political education of practice for
surface engineering techniques
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