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Abstract

Driven by the dual imperatives of New Engineering Education and the development of strategic
emerging industry clusters, traditional graduate teaching models face prominent challenges, in-
cluding insufficient industry-education synergy and superficial integration of science and education.
Taking the teaching reform of the core graduate course “Material Structure and Properties” at Three
Gorges University as an example, this paper proposes and constructs a trinity teaching model char-
acterized by “real engineering cases as the traction, modular content restructuring as the core, and
quantitative evaluation of innovation capability as the driver”. By innovating the “enterprise-pro-
posed problem, university-solved solution” case development mechanism and implementing a three-
step teaching method of “case introduction, task decomposition, and group-based problem-solving,”
this model deeply integrates real industrial technical pain points and cutting-edge achievements of
national-level research projects into the entire teaching process. Practice has demonstrated that
this model effectively bridges the gap between talent cultivation and industrial needs, significantly
enhancing graduate students’ systematic thinking and practical innovation capabilities in solving
complex engineering problems. It thus provides a replicable and standardized paradigm for curric-
ulum reform in science and engineering graduate education.
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