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Abstract

With the development of generative Al, multimodal learning analytics, and knowledge graph technol-
ogies, the digital transformation of higher education is shifting from infrastructure construction to the
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restructuring of core teaching scenarios. The traditional teacher-centered standardized model can
hardly meet the demand of the intelligent era for innovative, critical-thinking, and personalized tal-
ents. Grounded in the “student-centered” philosophy, this paper explores how artificial intelligence
can deeply empower teaching and learning in higher education. Breaking the linear and isolated state
of pre-class, in-class, and after-class stages, the study constructs a full-element smart teaching model
driven by data streams and intelligent algorithms: pre-class intelligent learning profiling and adap-
tive cognitive planning; in-class human-machine collaborative deep inquiry and real-time feedback;
after-class multi-dimensional formative evaluation and precise tutoring. The paper also analyzes
challenges including algorithmic black boxes, data privacy, teachers’ digital literacy, and “cognitive
outsourcing,” and proposes countermeasures such as improving the governance framework and re-
constructing the teacher development system. Looking ahead, a new smart education ecosystem fea-
turing human-machine co-goodness and deep integration of Al technology and humanities will be-
come the core direction for high-quality development of higher education.
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Figure 1. Architecture diagram of “student-centered” teaching model empowered by Al
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