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Research on Resource Optimization and Personalized Learning Path Design
for the “Data Structures” Course Based on Deep Learning

Yuan Yang, Li Yuan, Xia Yuhan, Li Shuangyu
School of Information and Engineering, Sichuan Tourism University, Chengdu, Sichuan 610100

Abstract: This study proposes an inteligent teaching system based on deep learning to address challenges in data
structure education, including fragmented leamning resources, delayed assessment feedback, and uniform
learning paths. The system integrates dynamic knowledge graphs with multimodal resources and employs
enhanced DIJKSTRA algorithms alongside deep reinforcement learning (DQN) within a five—layer architec—
ture (data perception, knowledge hub, learner modeling, path generation, adaptive feedback) for personal—
ized learning path optimization. Experimental results demonstrate that the real-time feedback mechanism
improves algorithm problem completion greatly, reduces cognitive bias correction cycles, and significantly
enhances mastery of advanced knowledge units. The system proves effective in resolving resource ineffi—
ciencies, optimizing cognitive development, and advancing educational equity.

Keywords: data structures; intelligent teaching system; deep learning; knowledge graph; personal-
ized learning path
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