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Abstract

With the advancement of New Engineering Education and the upgrading of the intelligent manu-
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facturing industry, Mechanics of Materials, as a fundamental core course for majors in Mechanical
Engineering, Robotics Engineering, and Mechatronics Engineering, faces teaching challenges such
as fragmented knowledge points, theoretical content detached from engineering scenarios, and dis-
connection across related courses. Knowledge graphs organize scattered knowledge points through
nodes and relational edges, forming a hierarchical and interconnected knowledge system, which
offers a new approach to addressing these teaching difficulties. In response to the talent cultivation
requirements of intelligent manufacturing-related majors, this paper analyzes the characteristics
and teaching difficulties of the Mechanics of Materials course, establishes a four-layer knowledge
graph framework and a semi-automated construction method, and proposes adaptive strategies in-
cluding engineering case embedding, competency-oriented mapping, cross-course knowledge asso-
ciation, and problem-graph collaboration. It further develops an application model integrating
blended teaching, case-based teaching, and industry-education integration, and designs a multi-di-
mensional evaluation system that combines qualitative and quantitative methods while balancing
process and outcome assessment. Teaching practice demonstrates that this approach helps stu-
dents form a systematic knowledge structure and enhances their ability to solve complex mecha-
tronic engineering problems.
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Figure 1. Positioning of the mechanics of materials course within the professional talent-training system
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Figure 2. Hierarchy and dependency of knowledge points in mechanics of materials
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Figure 3. Four-layer framework of the knowledge graph for the mechanics of materials course
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Figure 4. Technical roadmap for semi-automated construction of the course knowledge graph
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Figure 5. Four-dimensional integrated blended teaching model
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Figure 6. Integrated construction of intelligent manufacturing courses
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Figure 7. Multi-dimensional evaluation system for the teaching effectiveness of the knowledge graph
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