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Abstract

Objective: To explore the clinical effect of flipped classroom mode based on virtual reality technology
in the clinical teaching of spinal deformities. Methods: 60 regular-training physicians rotating in the
base of standardized resident training in orthopedics department of our hospital from September
2021 to September 2023 were selected as the study objects and randomly divided into the experi-
mental group and the traditional group. The flipped classroom mode based on virtual reality tech-
nology was used in the experimental group and the traditional teaching method was used in the
traditional group. Compare the differences in theory, skill scores, and teaching satisfaction between
two groups. Results: The theoretical and practical scores of the experimental group were higher
than those of the traditional group, and the differences were statistically significant (P < 0.05). The
overall evaluation scores of the experimental group were higher than those of the traditional group,
and the differences were statistically significant (P < 0.05). The differences in teaching satisfaction
between the experimental group and the traditional group were statistically significant (P < 0.05).
Conclusions: The flipped classroom mode based on virtual reality technology has a good teaching
results and satisfaction in the teaching of spinal deformities, providing new methods and approaches
for medical education.
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1. 518

BEAE (S BHAHB A RORE, MIH TEZSHHEARMEREN, #EZF T B S AR
HhSE AR AL . R R A (flipped classroom, FC) A& I 4E 35 i B BN T iz I BEERER, 2B UL Gk
FUF WA TIE B AREL PPT, JRERHEA AR RaT A, R b ZH 232 A AT 1] R ) 10 R0 25 S8 4 5
iR . HERAIRIE TR E, JERE BN 2R E FOoGEmBrERi, Wa E DU BN 3 S 1T B,
B VR S U I T 2l LI DR I AR 255 2R 1 2% ST KR R S 4, O T AR S I R R, AR R
BN 24 TR IRAT R DA AT T A A [ 1]- [3]

VR AR (Virtual reality technology), BUREMSEEIAR, 2 —MKE T ENOREIE B 59t B 5 2k
AT A BT ML AR [4] [5]. & R THSEAL A sl 2 (0 = 4 7 4 i T SE P06 PR 85 RS0, A 72—
BIGHE G . VR BOR R TN T2, LRSS, AR, SR H R EZEREE
HARZ —. HEl, OfF % VR RN AT HEMRAITEFE[6]. VR HA R MM AR YU HERIAS
EMEEER . 5 R R B CEAN L, TEFUE SEE SRR N A R IR 2571

IR b, FHEEEREAE, E G AR RER, 266 MBS SR, SRR
S HARARBEE AR . BAT2250 VR BR S R IR AL &, IS RIFIBCEERCR, ICIRIN T .

2. WREFHE
2.1 BEMR
SRR B M I B BT (R A R o AANBRIE: (1) BRHILIALRE IS 5 (2) Bt RGEHEEE
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ZHIREES]; (3) HIES SARKW I HEbRbrdE: (1) BHshRiEH#; ) HRANRIELS 5.
AN 60 LTINS, Ho JPE 33 44, Lotk 27 44 ARFES 49 4. WL 11 4. SR BN ERVE
W Hor NG A, 54 30 4. SEIRA T B 16 4. Lt 14 &, ARG 24 2. WL 6
%, R 20~28 %, “FI5(23.41+£3.27) % AEGA T B 17 4. itk 13 44, AR 25 44 Wl
5%, ikt 21~30 &, “F14(24.06 £3.63)% . PIAMTTIN RIER] . FRe L E T RIEE, ZERBLSIE
X(P ¥ >0.05), FHEHEAAILM:. 2 A% R H A% 5 0L E TAELR BN #.

2.2. BFTTERKHE

2 Y7 AR 8 A NG R RS [ 2 IR PRSCERH7 SRIRATRA] VR SRR & RHIAE IR & 10
Hor i, B 30 Ay N 6 AN, ARAH 5 A4, BRAT 2 FAE I S R S AR AR A R T A R
MR BORE, [FINHRGE 1 G HEm T RSB 220 AR 58 B AR I ER AR, AT N IR
e B RREE Ty 56 RSP RIS, RRdlE 1 MRS ROFR I 8, Bekitie, foa th#0m
NG, EMRE A R e U TR DA R B I RTR i AR AR AR G PPT SRR, UM 45 & SEFr
VAR R SR TR I [0 2 2 A S ) L

2.3. YEIgHR

PRFRLE R S AR S 48— RN 60 2T % 4%, BRRARAFEH I L 5l E%. 58
eIV, ARG, EEHAHEE NS,
231 BiPEZSIHRE

WRIEHCEE RN HOFEG— R, A SRS H A, RSt 60 4. [RI R Sk 75 R 5 1% 2 Ak s itk
BE (PRI AEFR B0 H7), Gt 40 0o S NP AL RSN SZ B A% ST, Wi 100 4. 2 fEibk v,
T B FEAR SNl . SRR AR 7R .
2.3.2. FHEZESEDTEMN

W@ 2 F TR0 R B YERE J1. SR ERERE 1 L BIBNMERE 11 4 NYEREREAT
CEAVPEFT Ay, BRI 25 4%, B4 100 4. AR i B 45 A e TR0 o
2.3.3. AEHEEITM

KRR IR 5 T RS R BCE R . R R A ) R WO . ) B
RS RIS 0] R RE 2 TR E s AR S S BRI E R R B AR THER 5 4
FHRNE. SO RN ESE 20 45, 55100 4y, He, JEwH=R: 91E >90 4. §ii&: 4-E >80~89
s FEARJERE >70~79 4 AR <70 47. HESE(%) = (1 - AHREAEENE) x 100%.
2.4, GiHES R

KH SPSS 20.0 Gi it 2= AR AL H B e, FF A IES AR TR TR LA(X £ 8)3RIR, SR IO R AR 5L
ti S . THEERIP n(%)RR, KA 2R%. P<0.05 ZRASHEE L.

3. &R
3.1. MAFEARSGEZIERELE

BT, IR 2 RIS RR L SRR S S s BB 0 I T AR G4, 2 5748 4t 2 (P < 0.05),
3 1.
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Table 1. Comparison of assessment results between two groups (Score, X*5s)

F 1 RAFRERIBREER(SY, X+£s)

Al

HARHIR SKERIRAE ZERY

A
2 EACIE] 2 HrlE L e i) ECIE]

SEER4H (n = 30) 68.04 +9.82 90.24+6.25 61.46+858 9247+736 64.62+849 9157 +6.53

fE4:4H (n = 30) 66.82+10.75 82.66+593 63.55+9.35 83.72+5.69 65.06+950 82.85+5.82

t1d 0.4589 4.8189 0.9021 5.1516 0.1892 5.4602
P1{E 0.648 <0.001 0.370 <0.001 0.850 <0.001

3.2. MAFRGEEIITMNELE

{E8% J5 W Z 20 2 R A I B o T IR =
fiE ok . RN L BIBABIME L BRME 297 5 AN TH PR 75
3 2,

S m TR, 2R St E (P <0.05),

Table 2. Comparison of comprehensive abilities between two groups (Score, X*s)
=2 MUBFEREARENLR(SY, X+s)

ERE G FE (P <0.05), HEAFE%. b8

415 HE¥2 ] L g R KRN H EilUN7IX(E HRMP R 77 SN

SE564H (n = 30) 18.05 +2.68 17.64 +2.55 18.62 +2.27 18.78 £ 2.60 17.74 £2.46 89.73 +4.06

1&4:4H (n = 30) 1445+221 1456 +2.17 15.03 £2.09 13.66 +2.52 14.58 +2.16 72.65 +3.92

tfH 5.6764 5.0383 6.3726 7.7450 5.2870 16.5765
P & <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

3.3. AAFERIHMEIERFNHERE MR
NG 5 %o W A AT 1% 2 s = P b, 223 it 243 (P < 0.05), W% 3.

Table 3. Comparison of teaching satisfaction between the two groups (Number, %)
F 3 MAFRANHFHBELLB(R, %)

2153 JEH W W B = AN WEE
LB 4 (n = 30) 23 (76.67) 5 (16.67) 1(3.33) 1(3.33) 29 (96.67)
FE88 4 (n = 30) 12 (40.00) 6 (20.00) 4 (13.33) 8 (26.67) 22 (73.33)

V2! - - - - 6.405

P1E - - - - 0.011

4. ¥

HRME B I VE AL F IR B R S A% R R IT R A, 2 R A E K NI R R AR b 22 2
B, IR IR AR ERIEN, o TREEA AR RERELE, R, FEfRed
PR AR B AR . H BB AR GRERE RS RSN E . LGB KA PPT IR 12
PHE . CAEOm PR A R R W S, ARXER ) B e . AL, AR SRR A 5 S 6 B

HEEIRETT SRTHEIRRIIR S & I PRI BR 1 456 RE 0 A B B 5 2 TR0 A 5 )1 P 2 2 i 8]
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VR HAR BN S 5 R A SO L BEUR . A I RIS 8] L 480 N A I8 77 T 1 A5 3R oA . Bl
URAL B bl S ] 23 SR O T ERFE S [0] o B IREL 2 DU BONHC R 1K, RIS S RS PE 2L
#0730 B AR R R A R 1), T SN A T R B R . B R AL — RS i Bh A
IR RB AT A FEACOR (1 LA 2 A2 D o B BB AR 2, A O B A A A I R o A i B K
KA EsZ 5%, @2 I 2 MR AL TR B IRE NS, RIRERE LS5 #UmAE
AN, FHATREBIN R SCEARIESEESD, SRR I ORI T RS
AR, BRRER CRHEEARIERS T MR Y S Al #Ea[10]-[12].

T VR BORMIE R B B T —FH A, 22T VR EORIIEIE R #r Baag gt —
DIRMAL G, £ GOV, DISREREETR N T SRR, 2 000 TER AR E L
FIE[13] [14]. 2T VR SR MBI URE HOAR A TG AR R, R BAh sk Z A
e A R EEN[15]. fEHET VR BOR B R S Hee A eend i, #Unm “#807 BinAA
SrEES BRI, AR “5RT EREAAIRIUIE RENE, AEER AR R R T S TR A R [16] -

FAVEEE NS PO R2Y, WNZHTET, Mg R AT mA N, Wit 7 —&L
VR AR %, DB G5 R “RZMIRA” REE. EURAT, 0l VR SoRET B £,
DLAAGEIEA MR AR, UM S ], 22 SAERAT AT I AR . RGN FTALAL I B 22 A g
S5K . YR R B R BA TR AR RE S, I VR R 5 Gn] AEE A3 I RO A O 25 4 4 T A
ARG T AR 8 VR FORF] @R AR (0 = 4E AR R, R, B PR A M [R5y
i, ARTHERGN. TG R, AT AN ERASHE, GITRIPAHE
HIRHEEE R BEABCR . AR RIS GRAIAE, M VR SR IR R E T HEER, “#7
5 T R TN M EARGURE B, BUTRECANRIEE, FRREEA RN E, H
IR AR R, o 2 A (0 2 STRCR P A e HORBE 52 . FEAEH] VR FORAOBIEL IR A AT, 25 0
3L VR IREEG, 22 00T DAt TH B B S B 00 B B AR REAT 123022 20, K4l 2 I e o 8
2, AW LSRR TAERARANER AL . RN R AEREEA . AEGRE L, BeaN A Mt
REFEDPHATI,  “H07 RN, 7 RSN, R R RELEUT RS M AT A ), SRR
AW EMA AR, 2RI, R VR BORIEIF RS HEAT BAm, RO B3I AS R A AL
B, JUE THINTREMNE, FREANEEERN M, “%7 WEEAERS . TR AR
o FEARKBIFCH, % 0% VR BRI R HME, JURIEHS T T BE & 1MiFNh .

SR, ABFARIFEW A E 2 ib: B, AR RIBEAGIEOE R K HK, %0702
WEFE, SRZ 2 AR IR T Ak, 2 A KRR AR T 7E 2 L et Fe i B2 AR .

5. &t

ZE L RTIR, TR RIEEE T, LS T VR FRBIEI R & 2o 0T DUB SR = R B
HIRAKCT CARCSEBRERVERE /1, A MISE G Re DR E IR . SR 5O E BTG B I A5 7 —FE i
BB, ONMER AR SRR S
HEHEmHE

L™ RO ATEIE R BRI IS 0 H (23ZR1478000); E X HARFEEHFEMHE
(82002335).
&E ik
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