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Abstract

Inresponse to the urgent demand for Al-integrated automation talents in the era of intelligent man-
ufacturing, addressing the current bottlenecks in automation education—such as superficial Al in-
tegration, ineffective industry-education collaboration mechanisms, and a one-dimensional static
evaluation system-a three-dimensional collaborative talent cultivation model of “Al Empowerment,
Dual-Driven Teaching, and Dynamic Evaluation” has been developed. This model restructures the
traditional curriculum system to form a three-tier, progressively advanced Al-enhanced course
cluster: foundation, integration, and application. It creates a dual-driven virtual-physical integrated
teaching platform based on “digital twin virtual simulation and real-world enterprise project cases,”
forming a closed-loop for cultivating engineering capabilities through simulation verification, real-
device debugging, and iterative optimization. Furthermore, a dynamic evaluation system utilizing
big data from diverse learning behaviors enables multidimensional, precise assessment and intel-
ligent feedback on engineering practice skills. Ultimately, this approach establishes a comprehen-
sive talent cultivation solution for emerging engineering education, characterized by the integra-
tion of “technology empowerment, platform support, and evaluation guidance.”
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Figure 1. System architecture diagram of the virtual-physical dual-drive teaching platform
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Table 4. Comparison of student competency cultivation and evaluation systems
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