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Research on the Construction of Intelligent Teaching Materials Integrating
Dynamic Knowledge Graphs with Generative Al

Shen Dandan, Shan Chengju, Lu Debao, Han Yuping, Huang Dongjing, Wang Hui, Xuan Weidong
Zhejiang University of Water Resources and Electric Power, Hangzhou, Zhejiang 310018

Abstract: To explore feasible paths for the paradigm shift of teaching materials from "resource carriers" to
"cognitive partners," this study, based on the design research paradigm and taking the course
"Principles of Hydrology" as an example, constructs a theoretical framework and practical model for
intelligent teaching materials driven by three dimensions: "structure—process—context." The model aims
to: in the knowledge structure dimension, utilize dynamic knowledge graphs to achieve structured and
dynamically interconnected disciplinary knowledge, facilitating conceptual understanding; in the learning
process dimension, integrate generative artificial intelligence technologies to support personalized Q&A,
adaptive path planning, and formative assessment, driving a shift in teaching paradigms from "uniform
instruction" to "learner—centeredness"; and in the teaching context dimension, incorporate technologies
such as digital twins to create virtual-real integrated problem scenarios, promoting knowledge transfer
and the cultivation of engineering thinking.

Keywords: knowledge graph; generative artificial intelligence; intelligent teaching materials; teaching reform
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