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Abstract

This study conducts systematic reforms in the comprehensive experimental teaching system for the
New Energy Materials and Devices specialty against the backdrop of Emerging Engineering Educa-
tion. By deeply integrating ideological and political education elements into the “Lithium-ion Bat-
tery Assembly and Testing” experimental curriculum, we embedded craftsmanship spirit and green
development principles into pedagogical practices. Innovatively adopting an “online-offline hybrid
pre-experiment preparation and multi-dimensional interactive pedagogy” approach, we designed
modular experimental projects combining virtual and physical operations, while expanding engi-
neering case analysis and industrial process simulation training. The restructured teaching content
framework established a hierarchical and progressive curriculum structure spanning “fundamen-
tal norms-comprehensive design-innovative research”, supported by a diversified assessment mech-
anism. These reforms transcend the limitations of traditional single-skill cultivation in experimental
education, significantly enhancing students’ engineering practice capabilities and innovative think-
ing. A distinctive experimental teaching paradigm aligned with Emerging Engineering Education
principles has been established, providing actionable pathways for cultivating interdisciplinary tal-
ent in the new energy battery industry. Empirical results demonstrate marked improvements in
students’ higher-order cognitive skills and engineering literacy, with the research outcomes serv-
ing as a paradigmatic reference for experimental pedagogy reforms in chemical engineering dis-
ciplines.
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Table 1. Functions and features of the virtual simulation experiment platform
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