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Abstract

Educational digitalization has created new demands for reconstructing curriculum knowledge sys-
tems and teaching approaches in higher education. In the “Engineering Surveying” course, tradi-
tional chapter-based knowledge organization makes it difficult to integrate fundamental principles,
advanced technologies, and engineering applications. Moreover, the connections among online re-
sources, practical tasks, and competency assessment remain insufficient. Based on the development
of a first-class undergraduate course, this study reorganizes course content according to the pro-
gressive logic of “fundamental cognition - method formation - technological evolution - scenario
transfer.” Four progressive modules, including fundamental principles, basic methods, advanced
technologies, and engineering applications, are established, and a five-level knowledge structure of
“course - knowledge module - knowledge theme - knowledge unit - knowledge point” is constructed.
Furthermore, a multi-graph-based curriculum organization framework is developed. The frame-
work takes the knowledge graph, problem graph, and competence graph as core components, with
the goal graph, ideological-political education graph, and occupational competence graph as sup-
porting components. The framework is integrated into online autonomous learning, offline engi-
neering tasks, and learning assessment. This study proposes an integrated pathway that connects
knowledge organization, engineering task design, competence development, and teaching evalua-
tion, providing practical references for course knowledge graph construction, multi-graph collabo-
rative application, and digital teaching reform in engineering curricula.
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Table 1. Functional roles of multiple graph types in the “Engineering Surveying” course
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Table 2. Five-level structure and classification criteria of the course knowledge graph
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Table 3. Knowledge modules and representative knowledge points of the course
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Figure 1. Overall structure of the course knowledge graph (partial)

B 1. RIEERELE B RSE (ERS)
3.2. IREESSENEEEEWRE

Tt P DL A AN S (AL SR 55 P S AR S5 O 3R, Tl S TREE B, R0 B iR
FIRALGUN BAT HAREOR . SR A ORI BER Rt 10 i R o 5 R P 0% 00 S ERAE R TR S A G, 1)

R P SR R R E A DRSS RS R, 51 ARG TN R ARNLSR AR RS EOR N EOR %
B FE 7 vt BRIREG, OB S B E AN . R, R A ¢ ARSI - s - gAY

DOI: 10.12677/ae.2026.1691892 183 HEHRE


https://doi.org/10.12677/ae.2026.1691892

55 - oL R - R8T AL (A, JF B E SRR RN SR SE BN G #h A ]
ML NE . S e IR N AT R R R, W HU T Sy 1) AT HEZE, B0 WA IR 4 T

Table 4. Five-level structure and representative engineering tasks of the problem graph (partial)
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Table 5. Competence dimensions, performance indicators, and evaluation evidence
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Table 6. Functional roles of goal graph, ideological-political education graph, and occupational competence graph
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Figure 2. Collaborative association mechanism of the multi-graph-based curriculum system
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Table 7. Collaborative application of the multi-graph-based curriculum system in typical engineering tasks
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