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Abstract [ Objective] To address key challenges in undergraduate-postgraduate ( UG-PG) integration in environmental engineering
education, including content duplication, insufficient curricular articulation and missing frontier topics, as well as the limitations of
traditional curriculum systems organized around isolated individual courses without an integrated structural design, this paper proposes
a knowledge-graph based pathway for curriculum optimization to achieve course consolidation, stronger articulation, and frontier
embedding, thereby providing structured curricular organization support for the cultivation of top innovative talents. [ Methods] First,
this paper conducted knowledge-point extraction and structured representation, using teaching texts such as course syllabi, textbooks,
and lecture materials as data sources, producing standardized curriculum knowledge units under unified granularity and terminology.
Then, this paper built a teaching knowledge graph and performed course linkage analysis and redundancy diagnostics based on
knowledge-point similarity, co-occurrence relationships, and graph structural features to identify “redundant zones-articulation gaps-key

nodes”. Guided by these signals, this paper implemented graph-informed curriculum restructuring through modular course clusters,

[WFSBEH] 2025-11-06

[(EE£WHE] R 2025 AE0F5AE = RHAIR AR ) 2 RS 2 551 H (2025ZSTPOS )

[MEHERA]  FEEE(1995— ), 5, R85 A SRS AR L 46 24 FBHIE , E-mail : jianlu@ tongji. edu. en,

[BEEE] RRBH(1990— ), 5, BIZEE, W58 Jr k4 HoK B2 5 TR ZEERHIF, E-mail : tianyang1815@ 126. com,

— 182 —



WK R
WATER PURIFICATION TECHNOLOGY

Vol. 45,No. 3,2026
March 25th, 2026

bridging micro-modules, and the insertion of frontier nodes [ e. g. , carbon neutrality, smart water, artificial intelligence ( AI) ],
thereby re-designing prerequisite-co-requisite-subsequent course chains. [ Results|  Building on this analysis, this paper proposed a
three-layer instructional optimization model—*knowledge graph-ability progression-literacy integration” to achieve a triadic linkage
from knowledge to ability to literacy, with explicit application scenarios and feasibility for students (learning navigation and path
reachability ) , instructors ( teaching diagnostics and collaborative preparation), and departments/schools ( course-cluster governance
and quality evaluation). [ Conclusion] Focusing on methodology and process, with an emphasis on the use of knowledge graphs as a

practical tool for curriculum structure diagnosis and instructional organization, the framework offers a structured and reproducible

reference for shifting environmental engineering education from a course-supply logic to a learning-generation logic.
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Fig.2 Knowledge Graph Construction Platform and Graph Example of Tongji University
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