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Abstract

With the transition of postgraduate education from scale expansion to connotative development,
enhancing the core competencies of postgraduates has become a central issue in the reform of
higher engineering education. Aiming at three major problems in the cultivation of mechanical en-
gineering postgraduates, namely insufficient integration of cultivation elements, weak integration
of industry and education, and limited innovation-driven practice, this study takes the School of
Mechanical and Electrical and Control Engineering of Shenzhen University as a practical case. On
the basis of defining three dimensions of core competencies-academic innovation, engineering
practice, and interdisciplinary collaboration-this study introduces Bloom’s taxonomy of educa-
tional objectives, constructivist learning theory, and theories of industry-education integration to
construct a three-dimensional analytical framework of orientation-integration-innovation. Guided
by this framework, a training model featuring element integration, project support, and competi-
tion-driven practice is developed through the optimization of training schemes, the reconstruction
of curriculum chains, the opening of research platforms, university-enterprise collaborative educa-
tion, and the establishment of a multi-level competition practice system. The results show that this
model has achieved phased progress in curriculum development, platform utilization, competition
participation, output performance, and student satisfaction, and has contributed to stronger coor-
dination throughout the postgraduate training process as well as improvements in postgraduates’
innovation capability and overall competence. This study provides a replicable and scalable theo-
retical framework and practical model for reforming graduate education in mechanical engineering.
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Figure 1. A three-dimensional training model of “orientation - integration - innovation”
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