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Abstract

As an in-depth application of knowledge graph technology in the educational field, course knowledge
graphs structurally represent curriculum knowledge systems, conceptual relationships, and teaching
resources, and have become a key technology driving the development of personalized learning and
intelligent education. This paper systematically reviews the current research status of course
knowledge graphs. At the technical level of construction, it specifically analyzes the evolution from
deep learning-based automated knowledge extraction to multi-source data fusion techniques. At
the application level, it examines their deepening use in scenarios such as real-time learning ana-
lytics, personalized learning recommendations, and intelligent Q&A systems. Furthermore, the
study identifies three major challenges currently faced in course knowledge graph research: the
real-time updating of graphs, the effectiveness of data fusion, and the scientific rigor of evaluation
methods. Finally, future research directions are outlined, suggesting that dynamic updating of
course knowledge graphs, deep integration of multi-source heterogeneous data, and the scientific
assessment of application effectiveness will be core areas for future growth.
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BEE N TR BEHA R AR, HEIIEATE Sl “HMUUER” n “RIEREE 7 HAMIRZA
B, ERXRHHT, TR HBAR T BRI AN A ) RABCETRE SR, B EN
BT L. iR K (Knowledge Graph, KG)/EA—Fh KU IIE 2%, @i “suik - K& -
SR (1 =G T AP A G AN, AR R I R T SR ) 1R SR (1]

WRAE SN 1 (Course Knowledge Graph, CKG)J& %11 B 7 4 g iR AR A ) R R AL N« BEAM
FEURFE N ORZ OSBRI U E T IR B R S 2 R B AR G R, AT IR. S 4k, Ak, X
E[2]. EITAEHEA . RO L AL ) AR 2 YR A R TR S I R R R AT GG, R
FEANA EIE AR — AN A TR I AR S ) o SO SEIRAM A 5 ST B AR HERE . 2 BE
TR R AR SPRES W DU R B Rt 7 IR STRAL, X HES)BOE & R B A EE R L.

AR, PEAERESES] . HYRE S k3 (Natural Language Processing, NLP) L& K iE & 457 (Large Lan-
guage Model, LLM)ZEHEOR I8, TRER AR EIE B LS T R 38 b . SR, EHME A M. HdE
R NS S5 AT TG 2 Pk . ASCE I R G 2 AR AR Fn R B (I SR B0IR, R 20350 B L T e
MRz OBRER, JExT AR R BT ATIE Y R, DN Z U MBS A S St N IR 2 5% .

2. RIEEFIAEIRMEIR
VRA R L (R 5 S I R R T2, RIBEI A E Ak, A RIVRE R A AR
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HIBTBT B LA 7E PN 7 2 B A BN B 3 557 55 5 T
2.1. HERARAHR

ARSI @2 D RGE TR, WEAAEHE . HORHBG FIREE A RRAF ST,
T, BB CRIR SO 2 Y5 S R AT T AR

2.1.1. EEIMLEIRIHEY

SR IR R AR AR BB AR O, R ARG M IR SCAR (AN B0kt BEE5) Hh B 2l il i
PSR (A A BRI SR LRI DG R[3]. FHASE T N TR AL GipL a8 5 31 1 TR SR AR Hiz Ak gE
AR 4RTERITIERB T IR ), Horh BILSTM-CRF #58 [R H B0 A7 8045 & | F 0S8 BAFR 7%
PR, TR S SR (NER) TS R R I R 4T, |z F TR FE SR AR [4] o SR, Wb A RSt 4] i 22 119
WA SR, A DL FE —1A) 2 R AT 3. T ZR0E S 8L (n BERT) M HH B ok 7 B35 8 [5]. BERT
S KRBT AR E BRI SR, Btk EE LR OB NEE. BHES PR S, f5h2& BERT-
BILSTM-CRF 3244, T RN SEAA G Z 3BT 55 1) S idk 75 1 o« KR P IR 72 3 B, AH L B — BiLSTM-CRF,
ZARTERE R . A RIRA FLE S b B3 B 1R TH6] . #UA DU SLUERT 78 R E s AL, B8
BB B SO R MR S SR SR [ 7] BbAh, TR I I BN DA AR H A e, S
B R S SO B B A R EE . R TRE SN NS, S5 G TTIREE B INLEEAT M, R
LR 2 LA Rog A2 (8] -

212 ZFEUWREME

PR RIRH 28 2 REAL, B TARSRSCE, IEEEE . S0 WL shm. R BSE. K,
HE S BE 08 R 22 U S A B30 PR URAR IR R SO BT ROBIE FE % . —J7 T, AT 9038 B T A R R IR (A
AFEFRARIZEN . ZAELIRIET B)RFHRM R SICAR G, AR RBEAZ — @ THHEAR
SRR R 1 vh SN 5 R R SCRIBURE, SEBURIRAON ¢ SR A [9]. 53— 71, 2 BRI R R R A4
RO, SRR R S SRR S BT k. Blin, AR 1 ARRR
X5 2 S HE R & J5E(LCSMMF), S T8 SO B PR ZS 1 5 i KR 11 [10]

2.2. NAGEHE

B AT RO R B, R R PRI ) I8 FH AN P ) PR T T B O SRR 2R T2 [ S RE . IR
R

2.2.1. ERHMLETBIH

TRRE RN BB 15 o TSl OB R A, S I A G B Al 5E B 1o S5 At S 31
TR E, O] LB BB A DA A 22 A X S AN HNR S RS L, TR B0 H R AR ) B
MR ZE AL AR S AT . B, TRASELE CEUR S SRFE) IRARMSEE R, R AR B 4 i
RIS E A, MR SR e SR T B SR (1] X AL TR AR R A S T, A S T
ity SE RS A0 AL AR AL

2.2.2. MeEWEFE SR

RO AR R AR A B R ST N RIAR S R, A S R R R R AR I SDIRAS, BT AR
MU IR RTOR 54k 08 R BRI AR MERE R AL, AT DU A R A S B AR AT I B AR Y
AR IEAN RN T FOE B AR, RG] DAHESE L AT AR AT IUE, R A DG 25 o) BRI 0
P — LU T AR TR ZR MG 22 2R 10 2 SIAT A (A 2 A %« IO P ) RN PR, 2 25 A 7 s
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2.2.3. HRELEERS:

BT IR R e R R RE IR B R G, T DAl AR Gu iR AR B0 T i R) At s R R BR 1, AR
AT LUARYE B B 5 00 RS AR DA ] B, O R AR R 5 S IR EE s UM AT T 2 R TR RS 70
R RS RORL T L. B, WRREE (B5 5 R%) WRENSET, @A SR g a7
IR VB A0 LV C 7 J& J5 ,  PT LAS 2 A5 Bt 0 i) R AT R e b ] 5, i 2 A 2 ST (¥ B S AR M 15 51
THSEF[12].

3. WIEANAEEMAR A

SRR RN EE AT L CHRUS KR HED, (AR H AR . RS AR ERK X, AR SR T I o 7™ 0K
Pk

3.1. EEEHROSSATY

AT, SRARAR G A B ER KRR AR — A7 sl B AR AR, BSRIR R 2 ST AR T T AR
HECT) B SR, BAERE IRAR U, 38 SRR S pm i Bl R MR R A il i, AR B ATy
B CAS, (H RS ] AT OGRS . TRFE NS SRRV R B SRR AT R R, —ANE
AR FIR ERE R R 2 I o A — ANk AR B TERLE], A RS 1 B MR 2L
My BOHSAARR . F 8 IR IR R BUE IR EEIHOC R, 2 2 AR S R B R A ke
(10 2 A, IR IF S B R PR 11 SEZ R SRR VP AT TR K, AH LA SEIUALA R R SR A (1
FATEA 2 [13]-

3.2. YIRS KRN

KRB #EA . PPT. B M FELIRIRSE 2 U M (B 2 AT A Rt 5, R v R TR R
Bl OCHE, ERIX — IR HE MR Z . 5, A FRIER G R — M & iR v Refe e 22
S “PEAFPAMLE” 5 “RNN” ), WTSEELES RS 167 & BOTE SO TR — . Lok, ANFEH
BRHOXT [F] — R R A A RE FT BEAFAE AR 22 ) L 8 P 5%, Sy BB AT o SRV AR AT RS, R T A
IRAEMAERRTE, ShZ AR B 7 5. TH, SOR. BIR. &0, WIS 450 L AFE AR 2=
Jt, WATBEH AN G RO HESE, RIS R (5 B e SR Bl S i RR B, R SCRFES AR AS (R AN
W, BOR A R R A

3.3. WRIHHHPNZHY

RN ERERT S I BRAE 2 KB ? 7 —— X2 BT A AR 1% N 5 246 5 B[R0 25 9 ) 8o AR
MHTIE AR Z1E B R G E M RE IR ZT, P E 620 B BT A% BHE R RS . B
SRA TSR TR AR TS E STEM #E I H[14], (HEFA R FUR IR SCER S8R0, fe it
KT 2 2 S A (U G FR T A 98 ) 55 U T ) PSS A a9, 562 A 2 o) RO B R B AL
SO, M ORISR A S I HAR AR E AR . B2 & AN TR bR RAVEAL T, SRR A
TP 1) L AN B M AR IE S, PR T A BOE S b I AR .

4. REMREETARRE

T R, 456 AN TR RESOR I BRTt e, ARARIRRERIR EIE I 704 A LR LA 7 S
R o
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4.1 RIZAR BRI B S E

RAF & RS SO PR L A5 S ORI SCAS A 77 T B A BB RE 0, DA R R 2k L 1 S vl
ARAE T AT EE RIS . AT RABCHE AN O SRR IR MR R ST, AR R BT R AR
WX RRERIEIESE, BZRBEARAM S KRB E S, i ER IR AR . R
FEAEFT RN RBUBE R E « AL N AT REAF T BT SR I S 2 S5 X A, (E P I My oy )2 A LA
“CNHLBRED” PRI e AR A B AR e A8 5 2 DL ok o

4.2. HFERYIRNRERRS

ARATURAR AR E R A AR ORI RZS, T —MRERE 730K BB S8 AL
A2 . B AACHS Fr B 2 U8 S M A 1 2 B AR 4% o 22 RS KRR R BOR (0 5 R OV B BB L 5 0
MU 2 AACRS 56 2 IR B SR O T R RE . AR B RS RAEAE “IE a7« SERESHEER TR
FEERAME, (HRTT DRI B KA “G—RAER” « 702X 55 SR 55 T VAT Dl

4.3. BEER MR EF 1T

— B LA PRI 1 2 T R A6 R P 0 87 P LR AT R VR AL, S I R B AR RR (0 R 2
T, o RUETH R ) AR SRR ST . 2 ST RN R T R Al 115 SR A B PR R R o
T T (0 2078 R TR R RS DL B . PP AR LA G — S5 7 J5, 73 o e B L G
SRHUZ SO\ PP R SE A 2R, 4% 2 WP A B R S5 7 v, ke S ot VR A P 1 2L S R TR R A
ROOPAG
5. &5

PRAE AR B VR D S5 AL FE R IR FE RIR 10— Fh A SR, XISl 3R SR AR M m #er i
FEARHEEEREN . A SCHE R G B AR @ BRI 37505 A ST BUIR, IR RINT 7 A BB
MR TE R 2 B IR L R DA S ORGPl 7 T I W BBkl AR SRRt B, SRR AR
RRKSEFEH B DR ARSI TR 25 % .
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