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Al-driven Personalized Learning Path Recommendation: An Empirical Study on Improving the
Efficiency of Smart Classrooms in Higher Vocational Colleges

ZHANG Li-ming'? , ZHANG Shu-jun’, YANG Gui-yun'
(1. Xinjiang Production and Construction Bingtuan Xingxin Vocational and Technical College, Tiemenguan Xinjiang 841007 ;
2. Hebei Petroleum University of Technology, Chengde Hebei 067000, China)

Abstract: Aiming at the prevalent problems in current higher vocational teaching, including serious homogenization, low

practical training efficiency, and insufficient hierarchical guidance, this study constructs a smart classroom teaching model

featuring “multimodal data collection — dynamic Al student profiling — three—stage path recommendation — closed—loop

teaching feedback”. Relying on the smart teaching platform, it collects multi —dimensional process data of students’

theoretical learning, software operation, project training and classroom behaviors before, during and after class. With Al

algorithms, students are hierarchically classified and their learning deficiencies are diagnosed, so as to accurately generate

three — stage personalized learning paths including consolidation, improvement and expansion paths, which integrate

theoretical study, skill training and project practice to realize differentiated and precise teaching. Multiple controlled

teaching experiments verify that Al — based personalized learning path recommendation can effectively adapt to the

differentiated learning conditions of higher vocational students, significantly extend effective classroom learning time,

improve the completion rate of practical training tasks and students’ professional operational capabilities, optimize

classroom resource allocation efficiency, and reduce teachers’ workload in hierarchical teaching. Tt provides a replicable

and promotable practical paradigm for the quality improvement and digital teaching reform of smart classrooms for technical

majors in higher vocational colleges.
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