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Abstract

Anchored in the national strategy for cultivating “Excellent On-site Engineers,” the digital transfor-
mation of modern manufacturing has placed higher demands on engineering education. As the core
support for advanced manufacturing and intelligent factory development, “Artificial Intelligence and
Industrial Big Data” has become a key direction for integrating engineering education innovation with
industrial upgrading. However, the current curriculum system still faces issues such as disciplinary
fragmentation, outdated content, a disconnect between research and teaching, and insufficient student
capability in practical innovation. To address these challenges, this study takes interdisciplinary re-
search practice as the entry point, establishing an innovative mechanism through which scientific re-
search outcomes feed back into teaching, and forming a “research-driven, project-oriented, industry-
academia collaborative” teaching model. By integrating knowledge from materials science, mechanical
engineering, electronic information, artificial intelligence, and control technology, the model trans-
forms research tasks such as data acquisition, algorithm modeling, and engineering verification into
instructional modules. This approach enables a bidirectional linkage in which research projects be-
come teachable content while classroom tasks also gain real engineering attributes. This model effec-
tively promotes dynamic curriculum updates and knowledge restructuring, significantly enhances stu-
dents’ engineering analysis and innovation capabilities, and provides important demonstrative value
for deepening teaching reform and advancing the synergistic development of research and education.
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Figure 1. The knowledge framework of multidisciplinary research and practice integration
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Figure 2. Overall framework of modular curriculum teaching model
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