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Abstract

The deepening advancement of the New Engineering Initiative has brought new opportunities and challenges to talent cultivation in
materials-related disciplines at application-oriented universities. As one of the most practice-oriented engineering specialties with
strong industrial relevance, materials science programs have achieved certain exploratory results in school-enterprise collaborative
education. However, challenges persist including superficial cooperation levels, disconnect between curriculum systems and industry
demands, insufficient practical platforms, and a shortage of “dual-qualified” faculty. Grounded in the New Engineering context,
this paper systematically analyzes the current shortcomings in materials talent development at application-oriented universities and
proposes a novel “four-dimensional collaboration” model centered on “school-enterprise synergy”. This model emphasizes deep
cooperation across four dimensions: curriculum systems, faculty teams, practical platforms, and evaluation mechanisms. Not only
does it advocate restructuring curriculum chains based on industrial demands, but also establishes a closed-loop education system
from “goals to courses to practice to evaluation” through the “dual-mentorship system”, jointly built school-enterprise practical
platforms, and comprehensive multi-dimensional assessment frameworks. The study suggests that this model helps resolve structural
challenges in materials talent cultivation at application-oriented universities, enhances students’ engineering practice capabilities and
innovative literacy, and provides replicable and scalable pathways for advancing New Engineering initiatives and local university
reforms.
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