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Abstract: Digitalization is reshaping the machinery industry at an accelerating pace. Post competency standards are
shifting, and the traditional talent training system is struggling to keep up. The mismatches have become structural
rather than occasional. This study takes mechanical engineering majors as its focal point. We combined policy
document analysis, on-site enterprise investigations, and the Delphi expert consultation method to define a three-
dimensional competency framework comprising foundational digital literacy, specialized digital capability, and
strategic-level digital thinking. Our findings reveal three troubling patterns. Interdisciplinary content accounts for
less than 8% of current course offerings. Enterprise mentors participate substantively in teaching at a rate no higher

than 15%. And graduates typically require six months to a year of additional training before they can perform
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effectively on the job. These gaps are not merely technical — they point to fundamental weaknesses in how we
design and deliver training.In response, we propose a flexible curriculum framework supported by personalized
training pathways. These pathways are driven by learning analytics technology, allowing for individualized pacing
and content adaptation. We also develop a virtual-real integrated training platform based on digital twin technology.
Together, these elements form a new training paradigm that is precise, dynamic, and adaptive — one that can
respond to the rapidly changing demands of a digitalized industry landscape.

Keywords: digital transformation; compound talents; industry-education integration; competency-based training
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