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Abstract

Based on the background of “New Engineering Education” construction and the requirements for
cultivating engineering capabilities of Material Chemistry majors, this paper explores and con-
structs a trinity teaching reform mode of “Theoretical Consolidation-Engineering Simulation-In-
dustrial Practice” for the “Principles of Chemical Engineering” course. By introducing typical pro-
duction cases from the regional metallurgy and materials industry (such as fluid transport and
drying processes in the treatment of lithium-ion battery electrode materials), and innovatively ap-
plying “Case-Driven and Task-Oriented” teaching methods, complex chemical engineering theories
are deeply integrated with practical industrial problems. Meanwhile, relying on digital teaching
platforms and virtual simulation technology, online-offline blended learning is strengthened, and
ideological elements such as green chemical industry, professional ethics, and craftsmanship spirit
are organically integrated into the whole teaching process. Practical results show that after the re-
form, students’ evaluation scores for solving complex engineering problems increased by 24.3%, and
the passing rate of design-oriented calculations in course projects significantly improved. An in-
dependent samples t-test was conducted on the scores before and after the teaching reform, and
the results showed a significant difference (p < 0.05), effectively realizing the transformation from
professional knowledge learning to engineering thinking cultivation. This mode provides practical
referable experience for the teaching reform of professional foundation courses for material majors
in local colleges.
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Table 1. Comparison of the assessment systems for “Principles of Chemical Engineering” before and after the reform (%)
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Table 2. Statistical comparison of students’ engineering capability (%)
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