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Research on a Layered, Progressive Training Model Integrating Virtual and Real Elements
under the OBE Philosophy: A Case Study of the Full-Process Teaching of Lithium Battery
Preparation for New Energy Materials and Devices

Li Jia

School of Materials Science and Engineering, Liaoning University of Technology, China Liaoning Jinzhou 121001
Abstract: Under the background of new engineering education, new energy materials and devices, as an emerging
undergraduate major, generally face practical challenges such as insufficient training platforms, gaps between
teaching content and industry positions, and weak cultivation of students' engineering practice abilities. Guided by
Outcome-Based Education (OBE), this paper focuses on hands-on training practice for the full-process preparation of
button lithium-ion batteries, establishing a four-level capability progression: basic cognition, specialized operation,
comprehensive application, and innovative enhancement. It constructs a training model of "integrating virtual and real
elements, layered progression, and industry-education collaboration." By building dual platforms of physical training
and virtual simulation, designing a layered, progressive curriculum in a reverse approach, and involving enterprise
resources deeply in the teaching process, a complete teaching loop is formed from platform construction, curriculum
implementation, and school-enterprise collaboration to effectiveness evaluation. Teaching practice shows that this model
can effectively strengthen students' engineering operation skills, narrow the gap between university talent output and
new energy industry job demands, and provide a practical reference for the reform of training teaching in other emerging
new engineering majors.
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	OBE理念下虚实融合分层递进实训模式研究——以新能源材料与器件锂电制备全流程教学为例

