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Abstract

In response to the new demands for talent cultivation in the new energy field posed by global low-
carbon transition and industrial transformation, this paper focuses on the course of New Energy
Materials and Technology. Addressing issues in traditional teaching such as the disconnection be-
tween theory and industrial practice, insufficient integration of cutting-edge tools, and weak culti-
vation of engineering ethics literacy, a research-oriented teaching model oriented towards the car-
bon peak and carbon neutrality goals is proposed. Guided by the objective of supporting professional
graduation requirements and course outcomes, the organic integration of “modular reconstruction
of the knowledge system” and a “five-level research-oriented teaching pathway” constitutes the core
of this research. The model reorganizes the course content into four major modules: “Energy Con-
version Materials and Thermodynamic Fundamentals”, “Green Synthesis and Reaction Engineering”,
“Structure and Properties of New Energy Materials”, and “Electrochemical Energy Storage and Con-
version Systems”, while embedding tools such as carbon footprint analysis and life cycle assessment.
Simultaneously, it designs a progressive teaching pathway of “Guidance-Inquiry-Application-Inno-
vation-Value and Ethics” to cultivate students’ complete competency chain from theoretical under-
standing to innovative design and ethical evaluation. This paper can provide a systematic and op-
erable theoretical framework for the reform of new energy-related courses.
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