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Exploration and Practice of the Experimental Teaching Paradigm for Mechanical
Fundamentals Intelligence under the Concept of Artificial Intelligence

Zhao Yuxia, Xu Minggang, Liu Dong
School of Mechanical and Materials Engineering, North China University of Technology, Beijing 100043

Abstract : Aiming at the current issues in the experimental teaching of Mechanical Design Fundamentals,
such as lagging behind disciplinary frontiers, one—way teaching models, lack of tool support, and
monotonous evaluation methods, the paper adopts a student—centered, outcome—-oriented approach
to establish a new experimental teaching system featuring "virtual-real integration, multi-level design,
flipped classrooms, and competition—driven learning." The system deeply integrates Al platforms like
Smart Tree and Rain Classroom, innovates the "three fixed, three flexible" teaching methodology,
enhances multi-dimensional assessment throughout the entire process, and achieves laboratory open
management. Practical results demonstrate that the reform significantly improves students' engineering
practice skills and innovative thinking, expands the breadth and depth of disciplinary competitions,
comprehensively drives the connotative enhancement of talent cultivation quality, and provides a
replicable practical pathway for experimental teaching reform in similar engineering disciplines.

Keywords : engineering education accreditation; fundamentals of mechanical design; experimental
teaching reform; OBE; smart teaching
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