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Abstract

Driven by the national strategies of “manufacturing powerhouse” and “high-quality development”,
the reform of higher engineering education urgently requires deeper integration of industry and
education and the incorporation of intelligent technologies. This paper takes the construction prac-
tice of the Shanghai key industry-education integration course, Thermal Energy and Power Machin-
ery Manufacturing Technology, at the University of Shanghai for Science and Technology as the re-
search object. It systematically elucidates the course restructuring approach guided by the “three-
dimensional objectives” (laying a solid foundation, honing technical skills, and cultivating compre-
hensive qualities). The study focuses on analyzing the course’s blended teaching model through the
“five integrations” (integrating professionalism with ideological education, online and offline meth-
ods, teaching with industry, lectures with site visits, and learning with practice). It also explores
intelligent upgrading measures, such as building an “Al + course knowledge base” and deepening
university-enterprise collaboration. Practice has shown that this course construction model effec-
tively addresses core issues in traditional engineering courses, such as disconnection from industry,
outdated content, and weak practical training. It significantly enhances teaching effectiveness and
students’ engineering innovation capabilities, providing a systematic and referential solution for
the industry education integration and intelligent reform of similar engineering courses.
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Figure 1. Course teaching objectives
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Figure 2. Implementation methods of the “five integrations” course teaching
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Figure 3. Questionnaire survey results from the thermal energy and power machinery manufacturing technology class
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Figure 4. Comparison of student performance before and
after teaching reform
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Figure 5. Al-empowered industry-education collaborative education
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