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Abstract

To address fragmented resources, superficial practice, disconnected learning processes and
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delayed assessment in conventional engineering education, this study proposes an ecosystem and
quality-governance approach based on the industry-oriented characteristics of University of Sci-
ence and Technology Liaoning and its “1 + 3 + 2” educational philosophy. Student growth serves as
the center, authentic industrial problems as the link and a university-industry community as the
organizational foundation. Demand identification, project practice, digital support, mentor collab-
oration and multi-stakeholder assessment are embedded in a continuous development process. A
diagnostic, learning, training, competition and assessment loop is connected with dual cycles of in-
dustrial feedback and educational improvement, forming a quality-governance mechanism in
which objectives can be decomposed, processes can be documented, outcomes can be evaluated,
and problems can be fed back. By comparing the approach with CDIO, problem-based learning and
project-based learning, the paper clarifies its extension from classroom pedagogy to coordinated
governance of actors, resources and quality. A case involving four classes of Principles of Solid-State
Phase Transformations in Metals, with an average of 40 students per class, illustrates how the
philosophy is translated into tasks, capability indicators and assessment evidence. Emphasizing
the coordination of educational principles and industrial logic, this approach provides a refer-
ence for local industry-oriented universities seeking to advance systematic engineering educa-
tion reform.
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Table 1. Components of the outstanding engineering talent development ecosystem
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Table 2. Roles and responsibilities in the project-based development community
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Table 3. Quality evidence for the growth loop and dual-cycle improvement
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