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Design and construction of knowledge graph for Clinical Epidemiology teaching
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University, Beijing 100730, China; 2. School of Basic Medicine, Capital Medical University, Beijing 100069, China

[ Abstract] Objective As digital technologies assume an increasingly prominent role in educa-
tion, knowledge graph technology has been progressively integrated into teaching practice, offering a
promising approach to enhancing instructional effectiveness. Methods Based on a systematic analysis
of the knowledge architecture of Clinical Epidemiology, appropriate technical methods were selected
to design and construct a discipline-specific knowledge graph. Based on this foundation, knowledge
graph-based teaching methods and strategies were proposed, and fundamental design and construction
principles for the Clinical Epidemiology knowledge graph were established. Results The constructed
Clinical Epidemiology knowledge graph comprises 8 022 entities and 12 695 semantic relationships,
organized under five top-level core concept classes. Domain expert review and manual sampling verifi-
cation yielded a precision of 91.4%, arecall of 86.2% , and a F, score of 88.7% for knowledge triples.
Ontology coverage assessment demonstrated that the graph encompasses core concepts from all
20 chapters of the textbook, achieving a 94.5% match rate against the teaching syllabus. The Neo4;j-
based visualization system supports semantic retrieval, interactive relationship exploration, and learn-
ing path tracking, thereby providing the preliminary technical infrastructure for personalized instruc-
tion. Conclusion This study presents a reproducible technical framework for constructing knowledge
graphs in Clinical Epidemiology education. The resulting graph achieved satisfactory levels of knowl-
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edge coverage and accuracy. However, the pedagogical effectiveness of this graph requires validation
through subsequent controlled teaching experiments. Future research will focus on conducting pre-
and post-semester assessments of academic performance and competency to obtain empirical evidence.

[ Keywords] knowledge graph; Clinical Epidemiology; medical education; teaching methods;
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System prompt:

You are an ontology construction assistant. Ex-
tract candidate classes, properties, and hierarchical
relations from the given text. Extend the ontology
based on the existing ontology skeleton.

User prompt:

Based on the input text and the current ontology
skeleton, identify domain concepts and semantic rela-
tions.

Requirements:

1. Use consistent names for entities throughout
the document.

2.Keep entity names in the original language.

3. Predicates must be concise (1~3 words maxi-
mum).

4.Return only structured results in JSON format.

Input text: {text_chunk}

Current ontology skeleton: {ontology _skeleton}
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