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Modeling and Analyzing Collective Wisdom in Teachers’ Online Communities of Practice: A

Multilayer Network Model Approach
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Abstract: This study constructs a multi-layer network model of teacher collective wisdom integrating knowledge flow
and social interaction, proposing quantitative metrics for individual layers and holistic dimensions. Empirical analysis
of 1,775 discussion posts from Teachers * Online Communities of Practice reveals that collective wisdom emerges at the
fourth cascade layer. Social interaction layers demonstrate weak connectivity and knowledge flow exhibits multi-level
propagation characteristics. Recommendations include enhancing role specialization, designing interactive incentive
mechanisms, and optimizing cross-group collaborative tasks to improve network-based professional development
efficiency and facilitate collective wisdom emergence.
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