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Reconstruction and Practice of Project-Based Learning
(PBL) in Engineering University Physics under the Tripartite
Synergy of Teacher-Student-Machine: From the policy
orientation of the “White Paper on Chinese Smart Education”
to the practical implementation in real classrooms
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Abstract: The Ministry of Education issued the “White Paper on Smart Education of China”, proposing the “3C”

concept of “Connection First, Content as Foundation, Cooperation as Priority” and the “3I” strategy of “Integration,

Intelligence, Internationalization”, and outlining a development blueprint for “Future Teachers, Future Classrooms,
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Future Schools, and Future Learning Centers”. Meanwhile, China’s higher engineering education is undergoing its
fourth paradigm shift, driven by the construction of new engineering disciplines. In this double shift, University
Physics is more than just a cornerstone course for training engineers. It’s going through a real transition: from
passing on knowledge to shaping how students think, from uniform teaching to something more personal, and from
closed classrooms to open ecosystems. This paper takes on some of the actual problems we keep running into.
Theory often doesn’t connect well with engineering practice. Teaching methods can feel monotonous. Technology
gets integrated, but only at a superficial level. To tackle these, we propose building an integrated teaching framework
of “Knowledge-Capability-Thinking-Value”. We also design a five-stage PBL teaching system of “Guidance-
Learning-Inquiry-Presentation-Innovation”. Then we explore a new teaching model where teachers, students, and
Al collaborate as three parties. We also discuss how future learning centers might develop by integrating online and
offline resources. The study aims to provide a reference framework and practical insights for reforming engineering
physics education in the intelligent era.

Keywords: smart education; university physics; engineering education; human-machine collaboration; project-

based learning
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