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Abstract

Artificial intelligence is driving educational transformation, yet vocational science and engineering
practical teaching faces challenges such as a disconnect between curriculum and industry demands,
conflicts between standardized instruction and personalized development, and inefficient skill as-
sessment. Taking the course “CNC Machining and Programming” as an example, this study explores
constructing an Al-oriented “digital-intelligent integration” teaching model. Through a data-driven,
human-machine collaborative mechanism for dynamic calibration of teaching objectives, it achieves
bidirectional adaptation to both industry needs and student diversity. Leveraging knowledge graphs
and intelligent engines, a modular, evolvable instructional content delivery system is established,
shifting resources from “standard packages” to “personalized customization.” An immersive teach-
ing activity paradigm centered on human-machine collaboration is designed, integrating intelligent
scenarios like digital twins and VR/AR. A smart evaluation system based on multimodal data is built,
ensuring “seamless data collection, evidence-based analysis, and timely feedback.” Teaching effec-
tiveness analysis indicates that experimental group students significantly outperformed the control
group in knowledge mastery, skill attainment, problem-solving abilities, and personalized learning
experiences. This model provides a solution with both theoretical innovation and practical appli-
cation value for reforming core practical teaching in vocational science and engineering educa-
tion.
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Table 1. Comparison of knowledge mastery and skill proficiency between experimental group and control group
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