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Abstract: This s

enhance the recommendation quality and user experience of personalized learning recommendation systems, addressing

oposes an optimization strategy integrating knowledge graphs and deep learning to

data sparsity and cold start issues. By constructing a knowledge graph encompassing learners, educational resources,
and their interrelationships, the system gains semantic information and structured knowledge support. Cosine similarity
is employed to match learner attributes with resource features, thereby precisely meeting demands. Concurrently, deep
neural networks capture nonlinear associations between preferences and resource characteristics to further optimize
recommendation performance. Experimental results demonstrate that this method achieves improvements of 11.8%,
14.3%, and 9.7% in prediction accuracy, recommendation coverage, and diversity, respectively, while also exhibiting
advantages in user satisfaction and knowledge mastery metrics.

Key words: personalized learning recommendation system; knowledge graph; deep learning; data sparsity

optimization; recommendation algorithm optimization
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