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Abstract: In the era of intelligent education, effective personalized learning resource recommendation requires
collaboration across platforms and modalities. Yet data silos, privacy compliance, and cold start issues hinder
deployment. Federated learning keeps data local, trains models collaboratively, enables cross domain modeling
without sharing raw data, and improves recommendation performance while preserving privacy. Building on this
idea, we design a cloud and edge architecture, the cloud performs secure aggregation and parameter distribution,
and the edge hosts lightweight personalization to balance global sharing with local adaptation. We present three
scenarios covering horizontal federated learning, vertical federated learning, and federated transfer learning, and
describe the corresponding data organization and training workflows. These scenarios provide implementation paths
for collaboration among school administration systems, online course platforms, and digital libraries. This approach
supports privacy preserving cross platform resource sharing and mitigates cold starts, providing a basis for scalable
and sustainable personalized educational services.
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