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Abstract: This paper addresses the practical challenges faced in the teaching of construction engineering management
programs at vocational colleges, including significant individual differences among students, insufficient teacher guidance
resources, and textbook content that lags behind industry technological advancements. It proposes a personalized learning path
generation method based on large language model (LLM). By constructing a professional domain knowledge graph integrating
a three-tier structure of “concepts-skills-tasks,” establishing multi-dimensional, dynamically updated multi-modal learner
profiles, and leveraging the deep reasoning and adaptive capabilities of large language models, the method enables the dynamic
generation and optimization of personalized learning paths for students. Through a one-month teaching experiment, the
experimental group using this model achieved significantly higher scores in post-test theoretical knowledge and comprehensive
application project assessments compared to the control group. Additionally, learning path efficiency and satisfaction

evaluations showed notable improvements, demonstrating that the model effectively promotes knowledge internalization and
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skill transfer, particularly in the cultivation of advanced practical abilities. This study provides a feasible technical solution and
empirical evidence for Al-driven transformations in vocational education teaching models and the realization of scalable
personalized instruction.

Keywords: Large language model; Personalized learning paths; Higher vocational education; Construction engineering

management; Knowledge graphs
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Fig. 1 Overall model framework
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Table 1 Explanation of the main relationship types in the knowledge map for construction project management

KR
- P EP 7~f5] (Subject - Predicate — Object)
o<
. . TR G A MRS R, iR A “UHENPIEL S - isPartOf - “ B
2 isPartOf BB 7
RE hasPart S L T “EREAFE - hasPart - “HERERE
isPrerequisiteOf B RFR. FoREREE-SBHEE  “MW%E” - isPrerequisiteOf - “ S48
iy = R AN e A Bk
KA isNextStepOf FOREVIEE ST, HREGIPESS T “TREETE R SNH]” - isNextStepOf -
FABRK R, “CEBRRMY
hasSkill TR AR R R GUR T E R A — “HERETHRI S - hasSkill - “izH
JE o TUEL A S B HL i o Primavera P6 #{t”
i hasAttribute oA S LA B M S mtE Flh‘/ﬁ'af’ﬂ%} 7\} hfisAttrlbute - R
fe hasMethod/Tool TR N B TE UL ST “HBEE /T - hasMethod - “ 54
TR T . RIS
. . FoR—ANHW®. BT AN AT “HEEH” - isAppliedTo - “ A
ok isAppliedTo AN AR e A S
5Ri TR 2 EAEAE BRI A DG
H isRelatedTo P, ETEERAHME BAR X RE “BIM” - isRelatedTo - “Digital Twin”

Xo

241



LR R

E

isSimilarTo
isOppositeTo
i hasAssessmentMethod
5P
B hasDifficultyLevel
viE hasLearningResource
R hasExample

TR RESAE S LB Th e _EARLL,
CIpa=a=ca P

BRI AL S SC A S B0 57

BN VAR A RN fU SRR L T
o

TR HR T i B R P R P A

G/ /N CNY = D
FIRN SRR R 2 2] B
CHAs,. B30, Z=HD .

TR Ut B — AR R B AR SR A sk

1

“H¥:E” - isSimilarTo - “HEiE &7

“ I g AN AR - isOppositeTo - “ A%
Z'KJJD <5 R
“JREET5RIE” - hasAssessmentMethod
- “hrEIAE”
“IETFE (VE) o7 -
hasDifficultyLevel - “f&”
“RBEMAEIE” - hasLearningResource
— “CPM AL
“TRHUE" - hasExample - “FAE%E
A 1o S i 2 451

BT U SEARMUE LSRR, SR Neodj EIEE AT 776 5 PR HEAT RR B M . LA

“Sfithl—AE L E A R B,

00-

KT CHEEEE” AR ERE L 2.

Iﬁﬁhﬁﬂﬂ

B MRARAT R

© FERAER: BRENTR

* 0% Stadium **:
+ Nib:
. B
¢ FEkERE: R TPRZEE

R BIT =
EE/BRTR
TR TRATR

—000

B2 mM ‘I E RV RIS FARERE (Mermaid.js 2D
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Fig. 6 Comparison of the proportion of students visiting different types of learning resources
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