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Abstract—To Address the challenge of providing personalized guidance in programming courses within the context of
large-scale higher education, this study analyzed the limitations of traditional teaching models in recognizing learners'
cognitive characteristics and precisely delivering teaching resources. The authors propose an adaptive teaching model
that integrates deep learning and knowledge graphs, establishing a multi-source data collection framework based on
microservice architecture and a real-time teaching intervention mechanism. Through a controlled experiment involving
541 students in a provincial first-class undergraduate course, the model significantly improved students' programming
abilities (23.8%) and learning efficiency (31.5%), providing an innovative solution for teaching reforms in foundational
computer courses within the new engineering education context.
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