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Research on the Integration Mechanism of "Knowledge Graph + Blended
Teaching” in Nanomaterial Courses
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Abstract : Characterized by strong interdisciplinary attributes, progressive knowledge hierarchy, and high
requirements for the integration of theory and practice, nanomaterial courses have long been plagued
by common teaching dilemmas including fragmented knowledge, excessive cognitive load, and weak
connection with military applications. Based on four foundational theories—constructivism, cognitive
load theory, situated cognition, and connectivism—this paper systematically constructs an integrated
mechanism framework of "knowledge graph + blended teaching". Theoretically, it proposes a three—
dimensional mechanism analysis framework of "cognitive reduction, relational construction, and
situational anchoring (CORSA)", innovatively puts forward the theories of "alternative situational
anchoring (ASA)" and the proposition of "graph cognitive load trade—off (GCLT)", and further improves
the theoretical explanatory power of knowledge graph—enabled teaching. Practically, this study
constructs a "four—level and four-domain" knowledge graph architecture model and a "graph—driven
four—stage progressive" teaching path, and designs a dual—platform collaborative teaching support
system. The research results show that the integrated teaching model realizes cognitive offloading
to reduce external learning load, promotes relational knowledge construction through semantic
correlation, and achieves situational anchoring via military application scenarios. The collaborative
progress of the three dimensions forms a progressive empowerment path, which provides a systematic
solution for the teaching reform of nanomaterial courses.
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