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Abstract
To address the misalignment between Master of Civil Engineering and Hydraulic Engineering
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(MCEHE) education and industrial demands, this research constructs a “Three-Dimensional Collab-
orative Education Mechanism” based on collaborative innovation theory by integrating govern-
ment-university-enterprise multi-stakeholder collaboration to achieve synergy in objectives, re-
sources, and processes. In teaching practice, innovations include “industry-university dual curricu-
lum development” (involving industry experts in standard formulation with embedded BIM/digital
twin technologies), “project-driven practical teaching” (utilizing real enterprise engineering pro-
jects with dual-tutor guidance), and “multi-party evaluation system” (combining enterprise assess-
ment of practical skills and third-party quality audits). This study breaks through traditional indus-
try-education integration bottlenecks by providing an innovative “theory-construction-practice-
verification-paradigm-development” pathway to promote deep industry-academia integration and
offer a replicable collaborative education model for cultivating applied talents in Emerging Engi-
neering Education.
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