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Abstract

The integration of ideological and political education into medical curricula has become a critical
pathway for fulfilling the fundamental mission of cultivating virtue and nurturing talent. However,
surgical education has long been confronted with three persistent challenges: the lack of systematic
integration between ideological elements and professional knowledge, the difficulty in quantifying
educational outcomes, and the uneven interdisciplinary competencies among faculty. This study
proposes a three-dimensional integration model for surgical education—encompassing “profes-
sional knowledge, ideological elements, and medical ethics cultivation”—supported by knowledge
graph technology. A total of 200 fifth-year undergraduate medical students enrolled in the Surgery
course during the fall semester of 2025 were randomly assigned to an experimental group (n=100)
and a control group (n = 100). The experimental group received instruction via the knowledge
graph-based three-dimensional integration model, while the control group followed the traditional
teaching approach. After one semester, the experimental group demonstrated significantly higher
scores in theoretical examinations (86.35 * 4.72 vs. 81.42 + 5.13, t = 7.071, P < 0.01, Cohen’s d =
1.00), ideological knowledge acceptance (4.42 + 0.51 vs. 3.85 £ 0.62,t = 7.083, P < 0.01, Cohen’s d =
1.00), and medical ethics cultivation (4.38 + 0.55 vs. 3.92 £ 0.58,t=5.812,P < 0.01, Cohen’s d = 0.82)
compared to the control group. Mechanism analysis revealed that knowledge graphs facilitate value
internalization and reduce cognitive load by translating macro-level educational objectives into
measurable, assessable teaching indicators and visually mapping the intrinsic connections between
professional knowledge and ideological elements. These findings demonstrate that the knowledge
graph-empowered three-dimensional integration model yields favorable educational outcomes
and provides a replicable technological pathway and practical paradigm for ideological and politi-
cal education in medical curricula.

Keywords

Surgery, Curriculum-Based Ideological and Political Education, Knowledge Graph,
Three-Dimensional Integration, Teaching Model

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

1. 53|

HVEHE IR E S5 (A% 0 T URFE, SRR, STt S AU IE. H “AmEds” Jatk
W T BRI R B AE M RRK L, R BB Bt 2 B A & 808 T8 9L AR AAE 551
HERIEEA . HAT, BN 2R SR CES R E SR IR T R B BEER R, VP TERT
ESVE/C NIy SV EA iy prA NP

HIR K1 (Knowledge Graph)fEhy—Fh G5 Fy b AR R 7 2, I8 RAE B2 24308 A o vh 4 52 3k
fil. WEFERY], FREREGEY LB, RN 7B IR AR NIRRT, $ 4 1 SRR IR
JE. WERRBLU2 AR SR B T2 B M@ R Gt B gE . BT % . EEN, CEWREES R

DOI: 10.12677/ae.2026.1671556 1752 HaidtE


https://doi.org/10.12677/ae.2026.1671556
http://creativecommons.org/licenses/by/4.0/

SEVRAE PP IR IR T R B X 22 2T ORI AR A -

JUEHMRL AR U B QSIS BL R R 8. H—, ME RGEAL.
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2. W&EE5H*
2.1. ARR

AWFFLASE LR S Bt 2025 42 2] AMBFE I IR B 5 1 b FAE AR B R U0 R e IAARHER: (1)
RS 25 Tl AR AR ;s (2) SEBAB TN F IR IR e AT 5% (B) MBI RS E AW T . HE
PRAEN: (1) AMRHFIRFRE PN 200%; (2) @ AIEIRIREE: Tl . Lot 200 & AR A IR
1, HA 52k 98 A(49.0%), Zc4: 102 A(51.0%), “FIJFER(21.7+1.2)% . Frfa S AELERE A IR T
FRE T H 2 RN F =1
22. HEAEBHKHE

AW FUR P BRSTRE A I B P A R AR Bl 5775, (6 G*Power 3.1 BT, e &M
K a=0.05 (UMY, KEIe%AE 1 — B =0.80, RN Cohen’sd & NN &#(0.5). iHHLERER,
THFEDTE 64 B FIEE] 10%MFEARAER, BHE/DTE 71 B54 BTSRRI 200 4 %4,
4 100 N, FEAREESIFFERK.

2.3. FHESELEHENELE

K BENLEC 7RI 200 4224 BENL A SRR LRI R4, F34H 100 Ao PEALZEAEAEMERIFI L. 4F
W 0T IRFRGERLER 255 G W) BUGTSE T TTEAT B 4R LA, MRS LA IR 2 ke, 227380
giitsm (P > 0.05), FEAW EAEILL K Hd, BA A HEGEE 1).

Table 1. Comparison of baseline data between the two groups of students
F 1 BAFERELERER

Lo SEIHAH (n = 100) SHHEZH (n = 100) th 1 P&

PR (T 1) 48/52 50/50 0.080 0.777
FEW(%, Xts) 216+1.1 218+13 -1.258  0.210
HEAE LA NG5y, X1S) 79.24 +6.38 80.05 + 5.97 -0.931  0.353
LW RS(5r, X£s) 81.37 +5.82 80.96 + 6.01 0.491 0.624
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RSP RS IR, 5] A AEERR S I RS BB RS .

W, THEEEERYIEE, ERADNE R MG R, BOmHE AT A S5 5 %
o FFHEIE I [ 15 A0 R A S B AT 55 [6] -

2.32. MREAEZHFERR)

AR L gt e Uik, mF— HIRRFUTIEIR MR 2 e RN F T 2, LU Oy E AR

BHATIRBE B . BeFL T, BOTFTEE 5] /> = B EE BT MW, AT RaM. g5

BEEMZEMEER T, AMEARRERE AT G 0 BRAL A AR i 5 S A iR —
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24.1. BIPHSEER

LIRS — AT AR B B, W6 B AR AT ARG 22 KNG — il R 4 P %
RR(40 B, B L 4y). ZUUEREE(20 B, 15 4r). MG M, B4 ) REEI T2
10 73), i 100 73 R A RE BN E AR AL ORI A, HE R SR A L R ) AR R RN
BARREZ . T WG RN G A G (R 6 U ANE R 22 S OL), AR RV 2> 2 AN IE

2.4.2. BECIUAR BT

SR OARELBEUE BRI ER M RmEIZELE, A “SPRHARE BB AR ERE WS o W
BT 3 MEOYERE, JL15EHH, KA Likert 5 ZF k(L = ““EAFE” £5= “EEFRE" ).
3 MELYEE R KEEW S REEMG &, REREH W @ RESE, RERZWR BN HEE
AR E RN RAER R TE” ) BOLFHES NSOGB &, AREEH 1 “ TN NIMRHE A AMUER
AR, EEAG N BRI ) REEIE SR IRG A, AR H W “ BANRBES
o SIZB rh R ST T VS AR A B EE R L ) o 18]35 AT 28 TR 23R 4745 Rk E K6, Cronbach’s
o ZH0N 0.914, BYUEFEH a 2507054 0.902., 0.888. 0.915, KMO {iky 0.903, W4 B A K= 15
ERGERBE . G0 AEEREE RN EE LIS, Ui, B 100%.

2.4.3. BEEBEHREM

Him “BRFEEm SN R FE GBI ER” , R Likert5 2Tk, HZEMEE: & 114 H R
MR H, AR R 2 A H, 4L 10 EEH. REWEE R WA 4R RS
CTHXT S EE R, RERESMRIFEABGMEMRUA A E R EGES” BRI R “rEk
HAMRHEE I, FRARNE T B VR B LB R SRIFA TR MO o “Llkhidt” 4w “Ik
AR ARBHERFAR ERsese 5k, ARAEIENEEMBEREAT” ; “BWHER” 438 “RIE
RS IGREH AW S A ENAT RO s “FKERER FERE EEFK M FEN, REEES
M B AT SMRHE A A drdE24 7 . B2 FUHEE ) Cronbach’s a 2404 0.918, KMO 184 0.905. |14 7E iR
PEEREE LS, Uik, B 100%.

25 GER*

K SPSS 26.0 G it 4 A5 Bl AT AL B 5 0 M. THEVERILIE £ FRuEE(X+s)EoR, WAt
BERFMSTREA t K050 THECEOR LA (43 B)FRoR, AL BCR A 2 A0 o 3508 5 (Effect Size) >R H
Cohen’s d (B ST REA (A EL )47 1H 8, Hidh d=0.2. 0.5, 0.8 3 BIXF R/, dy KN & . PLP<0.05
NZEF BB R L

3. &R
3.1. FEFEIEIPERXRESELE

FHIRBEWHE AL NG, AR H 50 A =M RS T Gt . SR ER, LA g
P8 1045 N(86.35 £ 4.72) 7y, XHHB4L A(81.42 £5.13)%, W ZER B A SES %= L (t=7.071,P
<0.01). RMEITHHEEREIR Cohen’s d = 1.00, R HANR TS = 4Ef & 2078 200 BIR s st 3R TH A
BUORRN & .

MRRBSAE BE (140 53 3 BT R, S 2HAE A5 o3 i R AR 23 B AR H i R H[(16.28 + 2.15) 43 vs (14.55
+2.38)%5, t=5.257, P<0.01, d=0.75], XK =4kl & BOERTE B F72 54 456 70 W Rl R R 4 g
JrH R BENS. RGBSR, SRR MR E T X HZH[(3.86 + 0.52)7 vs (3.52 + 0.61)4), t =
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4182, P<0.01, d=0.59] (). 2).

Table 2. Comparison of theoretical examination scores between the two groups of students (scores, X +§)

2. MEAFERILEIRXRGLLB(S, X+s)

W bR SEEG4H (n = 100) SR (n = 100) t1E P& Cohen’s d

By 86.35 +4.72 81.42 +5.13 7.071 <0.01 1.00

BRI 6 35.86 +2.34 35.12 +2.56 2.314 0.022 0.30

% TG 3 24.25 +2.08 2354 +2.31 2.325 0.021 0.33

i 25 3.86 +0.52 3.52+0.61 4.182 <0.01 0.59

ESiI 16.28 +2.15 14.55 +2.38 5.257 <0.01 0.75

3.2. FAFEEBBANTIARE LS

BEGNRAFEE R SR ERNSE R ER, i d 24 BBUIHINRE S0 B2 5 TR [(4.42 +

0.51)%) vs (3.85 £ 0.62)4), t=7.083, P<0.01], Cohen’sd=1.00, Az E.
ERANHERE R EE T, SRIHAE “HRME TR 5 NSRRI 4EFE AR TH i o 5% H[(4.48 + 0.48)4) vs
(3.78 £ 0.65)7r, t=8519, P<0.01, d=1.20], Xn]fe5AIREE G2 7 £ RS NSOz
[ ) SRR ER AR o 7E “ K EMNEM S g 7 4EFE[(4.38 £0.55) %7 vs (3.92+0.58)4), t=5.721, P <0.01,
d = 0.82]F1 “4BFHIFIE SAMIEZEIN” HEFF[(4.40 +£0.52)% vs (3.85 +0.63)%, t=6.624, P<0.01, d=0.94]
b, SEERAH Y B E LT R (L 3).

Table 3. Comparison of ideological and political knowledge recognition between two groups of students (score, X +§)
< 3. FEFEBBAIRIARELR (Y, X£s)

i3 SEIR4H (n = 100) it HB4H(n = 100) t18 P& Cohen’sd
SIS 4.42 +051 3.85+0.62 7.083  <0.01 1.00
X [ 1 PR 5 25 RS ol 4.38 +0.55 3.92£0.58 5721  <0.01 0.82
BV 5TAE 5 A S 4.48 +0.48 3.78 +0.65 8519  <0.01 1.20
EER SRNE RN 4.40 +0.52 3.85+0.63 6.624  <0.01 0.94

33. MAFEEEEEHRIER

Table 4. Comparison of the effects of medical ethics cultivation between the two groups of students (scores, X £5S)

F 4 MEAFEERBEBHRLEB(S, Xts)

i3S SELG4H (n = 100) it f& 4. (n = 100) tE P Cohen’s d

VS 438 +0.55 3.92 £0.58 5.812  <0.01 0.82

E S S s 0 @ 4.35+0.57 4,00 +0.61 4262 <0.01 0.59

CRBERGI” A=A 451 +0.48 3.86 +0.65 8.287  <0.01 1.14

CRE AN T LA 4.44 +0.52 3.95 +0.60 6.243  <0.01 0.87

CHUEALE MERENS 4.26 +0.61 3.89£0.63 4220 <0.01 0.60
CRNBIRS” ZEERAS 4.32+£0.65 3.94+0.63 4567 <0.01 0.59
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RS AP BRI R TR, SEI0 A =R W BB B ROR SVE A B3 = TR R4 [(4.38 £ 0.55)
73 vs (3.92 £ 0.58)7), t=5.812, P<0.01], Cohen’sd=0.82, Jyr &k Kz & .

TERYEFE, SCIGHAE “REERGI” AT RS i 4E BE 4 B M 2 35 [(4.51 £ 0.48) 43 vs (3.86 +£0.65) 77,
t=28.287, P<0.01, d=1.14], HKZ “FEaiRkA” L\ RG i 4ERE[(4.44 + 0.52) 73 vs (3.95 £ 0.60)4), t
=6.243, P<0.01, d=0.871F1 “H NS " (122 mfAs 4L FE[(4.32 £ 0.65) 77 vs (3.94 £ 0.63) 73, t=4.567,
P<0.01, d=0.59], #4EEZERHAAEEGTHE (L 4).

R AR, BT AR B ) = 4R RS HUE R R AR IR I T AU T R G
R o SIS A AR PR RS 4k R B0 R FE DA K T RAE SR R AR bR B3 A T g, H
BB K o e B AT o BRI ST 5 A SCORMRYERE DL R “ RERRE I A2 2R #h 4 P (3R H A
BE Oy, SR ARG R RO R . RSk T A R B

4. 71ig
4.1, ZHRMEBENBUIRAIMEZREBERFHR

AT TR )RR B 1 =2 & ZOA U 1 R 2 RO . S e PR 25 1k Si(d = 1.00).
SBBURTR A R (d = 1.00) FIEZE 55 & RCR (d = 0.82) 35 B35 4 5% B4 . Forr, 5 4 HT 15 43 (d = 0.75)
“HAEFTHES NSO 4ERE(d = 1.20) A1 “ KESKGI” A ZAGMLERE(d = L14)FHRTHIC N R . _Eikss
RRW], ROREREAER L BB B . KRG RA RIS, =4eph & Beai AR RIFH
PR BRI BRI E

4.2. ARREEAEENN SBRAERRMEEENE

AR LR B SCHE B ad Xl S0 . R BB AR IT I, AW RIS SR 4%
[THEBAE B BUP B FE 48 FAH ELENIE. SRR b, AW FCRE— 25 R AR S A A A AR RCR
SN2 —— RO A B DL AR, SRR SRS A SRR RN ik 1.20, T
F G R BB FE Tl o5 A RCR . X AT RE 5 RIR B N BT R 5 % M RR 2 8] SR IR 1 PR R AL 2 30
AR, XMREBTT PR T 22 AR AT, (et 1O E A IR BE AN R 8]

EREE OB FCUESE 1 ML ARERAE BB A Ar L ol B BRI 5 PR R AR AR R i
AT FORE A R BISMRL 2 O AEBE, JF AL A FEIRAIE 1 &0 TR U R VR AR R8O RO 48 8 R0
IEAnZEHE A AF [10]FE B AT 7T AL, R iR B85 Bh 22 AR AR J R & L R G 4 L R I
BRAE, ABHR B IR L 7 SHE SR . SRR ISR E P NS, CAi e
HRAE L — T ERRE M R B A 5 AT, AT 00U G o 3t S iR B 5 TR A B AT IR R 7 #
HT =AMMERERA AR RS, AR T RN BB A E R L 1]

4.3. BN EERN=EERRE

AR BTV AT LA RE 08 A AR TH MR IR B BUR A RUR AW 78 S AR B Aoy B 1 1) A7) BE A 1 A
Feo INFIFAT BRI T Sweller T 1988 421, WAANRITAFCILEEAR, At NET) T RRAME
RIS DA RN RIS 2 (R O R e T 1o

FEANRARTE BB S D, AR MIG R Bl — 5w EAC I B i KRR 2R 1Ll
FOR R (AR ) 55— J7 T 7 EEAE BT B REAL 515 1 IR AR 2 10 & b i B BT R (OME A
Fn AT ) [12] 0 A BOMAE TNV FRPHRZ il i 5N BRGNS, 2247 B TAR S R AL PP 2R A5
B, ZHERFREIUNE T AMEN A [13].
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LR

AT T RS PR SR P s = o i 5 AR A PR A R0 e 5 T A T = AMEEIE: 25—, AR
AL FEARAME AR T o RITR S DLELO AR 5 M B L L R A A FE SR IR, 2 30 3 AN Bk
ik BAT RGO RIR. B , BEBUR PR R S . IR BT R MR TR E H b
FE BB R T M R i L 2 AT DU 2 A B XA M KR S U S SRR B R BN (LR [14],
AN FTEAEHMIARE S T E DL R T B=, AR HER R A BOAn fudd . FHREE &
WG ST BAR I MT, EAEEE A RE R 27 ST BR AR, R IR A0 SR 58 A Akt 51 3 B 2 A A
TREEPRMR b, SEIL T AN “ROKIZHE” 1) “HEHERTHRE " MAAR . R UE IR 2 W A N B ARy AT &
AP AR bR, SEBL T OME 51 405 R1R AR 3 1 RIS R[15] -

4.4, HEHREB BN ERN 4R

ST AW T AIL, TG LR DY 00T BR 27 20H TR B BAT e P AR A (A

S IPRHEREERFERIR S e . A FUIESE 7 RIR B S THRFE B BRI 2, il e=
SRR R BT B N RSB B E TZ Be it M ERA  T AL UR A “ kiR - BEUTR - B
B E” —4EENE AR, KR E N ARy R & R PAG #CA4R PR [16]

H B AL SR SLEN TS IR AN FRERERNOE S S A KA LR S EUERER
Al AR G Erf « DRAT S IR TR -5 RR B SE VR BEORIE, LML BRI, IR sh A L
il ——Al SEI BB BEAR B AT I I BB . BORRSE N, QL XA RIE SR, Al iR
BN 7 5 I R

= MR REHR B B BRI R R o G RRE BBUN B ANRCR DR R XE IER I A
WEFER AT RN B S AR R A2 SRR, R B BUR RS VR SR 4 1AL . UM R R R
BN REASCRYE L ZR G PP AR R[L7], DOF & AR 22 ST N B % L, RS IREHEEE .,
A AR S 2 4R, RN “IRARRIA AR B “ BBGARE " B3] “ERIETR KL TR R .

0, NBOTHR BEAS A EE BRI S . ARG R B B 2 i 5 UM NRE TSGR 35, BN
H L1 R AR —[18] o AR AT R RIR BN &, K B BEEM M EERE & S0 R RO 3
RAGHIHER, NBREUNIRAE TREHER) “ BeAae” [19]. 20 R 7R EE- SATE AT R 23R BUS B
N, KKFEAR T e AR SRR BB 7, ek “ HUMBE I AN " SR it 7 BRI

4.5. MRERYE

A FAAEU T RIRYE: 35—, WA, & ABCRIKIFESNEA R RIE, ARG 7
EAE AR %, OB, FEARRBBIERRIEG 2 PO RRIE. =, WS IREE
P, BERUZ R, (HMELL S A Gt 2 VRN

4.6. REMRFE

ST AW TR RBARIRYE, BVORKE G R 53—, JTFRKMREAAN T, BE =4 G
AR R B2 22 AR AR HE NI PRS2 20+ A B BR TR AL 8 I 28 1E 3CholleJa AL #5 <7 R BT MD 3
FESEAR R 2, JTRZ L KFEAHE  PRIRIERT T, Bea AN IR, AR B2, 5z mi
F it Sl MR ATHE )V 73200 B8 =, R RIE SRR EOR SRR ERE IR EE R, HKE 5 B 4R [
45K B SRR AL B BUR B, TE R RERS 5 A A T R B AR B2 0 i N R e BB 8, ik — PR T
AN EEMERAE K. 50, SRR EFWG SN2 LA TE, BN SRR 1R TR
Rl i E ORI T IE B E SRR A S B R o i T B M B RS BB RO AL OREE LA -

LR P, AHE TR AR B BE I AR AR AR BB = R S 22, R R G RTH AR
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RIS BB A ROR T IS 152 AL, VR Se A X — HOE AL S5 AR 2 A T I R AR SRR
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