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Construction of Mathematics Course Knowledge Graph and Its Reasoning

ZHANG Chun-xia, PENG Cheng, LUO Mei-qiu and NIU Zhen-dong

School of Computer Science and Technology.Beijing Institute of Technology.Beijing 100081, China

Abstract The construction of course knowledge graph has become an important research content in the fields of knowledge
graph, E-learning and knowledge service and so on. This paper takes mathematics courses as the research object, constructs mathe-
matics course ontology (MCO) ,designs a method of building mathematics course knowledge graph (MCKG) in terms of mathe-
matics course ontology,and proposes an approach of knowledge reasoning founded on MCKG. The characteristics of MCO are
that it includes mathematics course top-level ontology, mathematics course content ontology,and mathematics course exercise on-
tology. Mathematics course top-level ontology is to depict shared conceptualizing knowledge of different mathematics courses.
Mathematics course content ontology is to describe knowledge of specific courses,while mathematics course exercise ontology is
to depict intensions and properties of exercises of mathematics courses. The traits of MCKG are that hierarchical fusion of basic
model and extended model, introduction of positive instances and negative instances of concepts,and organic integration with
mathematics course content ontology. The characteristic of knowledge inference based on MCKG is that the taxonomy of infe-
rence types is built. This taxonomy gives types of inference knowledge,and location and associated relationships in MCKG from
the point view of ontology. The experiments about the discrete mathematics course show the validity of the proposed knowledge
graph construction and reasoning methods. The mathematics course knowledge graph and its reasoning provide a formal explicit
model of course knowledge representation,organization.and reasoning for users,and can improve knowledge service effects.

Keywords Knowledge graph of mathematics course, Knowledge reasoning, Mathematics course top-level ontology, Mathematics

course content ontology
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Fig. 1 Concept architecture of algebraic structure in course

content ontology of discrete mathematics
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Fig. 2 Operation ontology of algebra system in course content

ontology of discrete mathematics
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Fig. 3 Construction process of mathematics course knowledge

graph based on mathematics course ontology
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