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Abstract—The rapid advancement of generative artificial intelligence is profoundly reconstructing the paradigm of
programming education. Based on bibliometric and case analysis methods, this paper systematically analyzes the
innovative applications of Large Language Models across five dimensions: curriculum knowledge graph construction,
development of intelligent teaching support systems, human-computer collaborative task allocation mechanisms,
dynamic evaluation systems, and teacher professional development. It further deconstructs challenges such as cognitive
gaps, resource bottlenecks, and ethical risks under technological empowerment, proposing a synergistic reform path
centered on “human-centered, Al-enhanced” collaboration. The research outcomes provide foundational insights for
constructing scalable intelligent education theoretical frameworks and practical paradigms.
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