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Abstract

e AIM: To investigate the application of virtual reality
(VR) technology in ocular trauma teaching for medical
students.

e METHODS. A total of 90 medical students who
participated in the Ophthalmology teaching program
between November 2022 and April 2024 were recruited as
subjects. Using a case-control method, 45 students in the
case group attended traditional ocular trauma teaching
program combined with VR
experiments, and 45 students in the control group solely
attended traditional ocular trauma teaching program. After
the teaching practice, the two groups were compared in
terms of their examination performance of theoretical
knowledge and case analysis, learning ability ( evaluated
by the Self - Directed Learning Rating Scale), and the
satisfaction survey on the quality of teaching; the
statistical analyses were performed using t-test or Chi-
square test.

e RESULTS.: The scores of theoretical knowledge and case
analysis examinations of the case group were significantly
higher than those of the control group, and the
differences were statistically significant ( scores of
theoretical knowledge examination: 57.27+2.78 vs 53.91zx
3.20; scores of case analysis examination: 35.71+£3.73 vs
32.67£5.52, both P<0.05). The scores of the Self-Directed
Learning Rating Scale of the case group were significantly
higher than those of the control group ( P<0.05), and the
satisfaction with teaching quality of the case group was
significantly higher than that of the control group ( P<
0.05).

¢ CONCLUSION: VR-enabled teaching of ocular trauma
can effectively improve medical students’ mastery of
theoretical knowledge and practical skills,
students’ self - directed learning ability and improve
teaching satisfaction.

e KEYWORDS:: ocular trauma; virtual reality technology;
medical student teaching; teaching quality; teaching
satisfaction

virtual  simulation

enhance

1645



ERERIZE 2024F 108 £24% FH10H
815 :029- 82245172 85205906

http://ies.ijo.cn
BB {57§:10.2000@ 163.com

Citation; Zheng C, Ma JY, Zhang GH, et al. Virtual reality
technology in ocular trauma teaching for medical students. Guoji

Yanke Zazhi(Int Eye Sci), 2024,24(10) ; 1645-1649.

05lF

ARSI RIRBHIG R 292 0 F B w2 Lig ke
8 4 TR I A B K, I R A T RS K B Y R AL, R A
R AMIiR A L2 HRAMYG B A R o 5 4 A
1T HR B I A X6 005 0 A7 DRkt T A DA L R, ]
T 1 £ I DA % B b 31 IR A 26 78 | R A5 2L
S R IRBHIG RI2 7 A S PR R SR, HR A ]
DL A TR A 2548, O30 o0 ST )™, A & MR R4 475 |
REKkZE 8 7 RO NR Ak 227 55 25 AR, anfef b2 53 72 A7
B B4y Bt i) v 27 IR L I 5 B 26 17 AR 2% 22 B A MR 1453 95 191
BT IREHEER T BRI . Beah, R Bk 5 2y
K2 A Ge s v Bhim 45 22 AR 202 T B o vk FOWL 7R IR
TSR AR | S A X TR A L DR AR A% b A
T TS 2EARE . DA B R4S IR A5 B (IR B2 ) #2
P B E A FE

JEPAILSE (virtual reality, VR) B — A A 1 AR LY
BSTTIALFB . ok B B A2 IR 202 A A F 5T 3IF
S, VR AR BT 70408 ol 15 27 A 1 2 S B, 8 3%
BRFHIRBLE RHE A AT AR A2 I ROR ) R E VR #
AR E AT R T 2 B A R BRI Q45 SRR i e
B A0 (H A R R o S R P W R I
VR B BB Az I8 00 R T 56 il A 1Y) = 4 R LA T
2 D DURR R 5 A R AT 28 B B, NN 3R AR 5
SR YT FR B AR A B ROR TR I AR | S8 mAL B
BRI G BRI A R T R R A 2 R IR A
VR HAR AT LI B 7 A8 B0 S JEORT A] 38 P Y R
A= PR KR PRI S Z5 4 , 2 53 AT D 2 AR = 4 7 AR R A5
RIBEATlERE HOR S48/ Pram s hr s A AT B W s
SLZEHIR PRI 11 Fiff 00) 45 A B 9 461 DXk, 394 5 2 D3 39 1
fIE 3 #AROR . T LR AR AR H#S T VR
RS2 0 I T B8 22 A BRSO 2, LA
PR7E H R RO
IBSE il BN
1.1 & AW 2022-11/2024-04 (6] IR B
SEVHEF LAY 90 44 DUAF 2% PR 25 A SR A VR M 0 42
FEXFAIE ST N R . R BEALE 2k fF 90 44 2%
HEBENLIA 23 g 4 (45 ) FIXTHREH (45 N) o AWF5E
K PRGN B 7 vk IR 4H 45 NS hnAE e iR MY 2 Bk
A VR B0 S2 5, X IR LH 45 A AN S 4% Ge IR A0 2L
2 RBEIRAE A O ORE 355 5 ) i B 2E A BRI
12 ik
1.2 HFEHE  FIAUR 4 22 1L SR SMG H2F,
HP IR AMGFRIe A2 UR AL 3 A 22 I i R B UL 2 1 27
AR A5 ERE PR FH N RS TR H Rt 2018 45 H i i) 4 [
1 S R A B G AR B (IR B2 ) 565 9 WU R 105 55 15 4k
AR HOi R AR ELR it PPT B A R AR
L W WA HCE F B A TR a S B R R N A4
ARSI 4328 B pLE I R R A 52 W 28R

1646

DU b 3R R =R 0, B2 PR HA 5 a S DL 208 IR
PHEAZ SR EAR BRI, IRAMEEIS IR RS 2R 2
ek A 151 UL 7, A 25 A B %o B R HR &7 27 £97] ) i 2 SR £ s
0 KA I 25 S e,

TRY2H 5 X HRZH 22 52 AR R 1Y 3 > 27 I IR Ah 43 BRI 42
IR A SR UEAT 1 AT AR A5 VR RE $DL405 2L 5
55, 3 4 2t AHE T AT BAEE ST TR A3 A I R
Y5 A% — R VR TRE R VR RM T e IR AR
SMIRAEAL B TORIAE | DL LR KT B E E5UIAE G A R 41
PN (B 1) o B PFIEAS T 2 ZOM PR 2R A
A H R I S T e R . TR Al
B VR Sk BRBEIAA G S, 5 ) RSB AT AS A Y
ELURERAE L BR B i2E IR S0 b o Ak 55k PR | 38 3o HR
TARERAE B AR BAT WA AL AT N IR P A 5 A T S
B IFE S A A R R R IR AN B ag |1 AT 1%
FIW N R I2 W A 37 A L S e HLAR S D BR AR
(1) A G R2009 J7 20, 4 G2 A2 U T i VR R UL 52 36
AR N5 . SR B KRR R 5 (2) A AR
PG R UL LS 0, 2 ) L BAT G A A B | TR I X
AR T B M R BT T8 2 2R 4 7 A A, o 71 A 4 | Sy e
R ER 5 T BT S AR | At RAAH 1 S MR S A T W56 2 2T
(3) 2FHEHE A AR A R AP435 A8 2 % R SRRl ML A=
BT AT 56 0] 380 T AR R 2 1 1 HEA TR 28,
BiZe i1 VRS-200 M U057 E ISR ITPAN R G RIEFC 5%, 5 &
S AT I M N ST

RE M5 BRI AT 0 S VR RE UL 077 L 1
KH Unity 3D £ RIF &, B3R5 0 Steam VR #:1E R 48,
T8 3 Bl B AN AE 15 25 (HTC Vive VR Sk s a4 5% 21 52 i
IRAET ) AT AR R R, B AR S A R
K XR PR BRI B F R oK 45 & PR VR 1E
YeEHL VR kBN B VR B AE 80 & Mo = AFK
REIHCFIRA
1.2.2 HZEITFM
1221 BWE (eI 4URIR AL S5 I | 7
B A I HE T 1wk BB TS 2T B ) Rl — IR 5 T
B T J W2 2 2R AT P A MR B2 BRI MR B % 0 9
HHEAIR (60 43) Fp 1 23 A7 (40 ), 4 i 43 24 100
a3, VAR AR A TR AR R H AR B R G L
1222 BRSEEIGRAEE 7502 A 2 2
FOR SR R D SO A 3R T )2 2 P E 3K (self-rating
scale of self—directed learning, SRSSDL) #1735 | X} PI4H
FEWM A RSO IR HEATFMN ZERN
Williamson - 2007 4F- 2k | 32 1 1) VE R, B
AR AR AT I R G R, TR
ZHYNIE B4y, R Liken 5 93401k, — B alUE & |
2% AW EUER AR AR5 5.4.3.2.1 48, B4
3300 43, S (E B 4R R 32 H TR A% 2T BE TR
1223 EHEERE A4 )G, R A S #E
il T R A () 26 X a6 2 RO HE AL R AT B 24 R A, LR
ESH B AR R R CE (S %[ 16]) . AASH
4G AU RIME B 2 R AR 5 2% 2 4R 2 R REEE &
2] FE R REE = T ROR SR 7 e 4 = R SR 4



Int Eye Sci, Vol.24, No.10 Oct. 2024 http .//ies.ijo.cn
Tel.029-82245172 85205906 Email :1JO.2000@ 163.com

BEXEHEINAE SR, e 9 AN m) i, R 2=
FEFHREA AR WA
— BT N R AR ORI R IR A, oy B
5.4.3.2. 1, VT3 i 4 7 2 A0 1 B R
Bt . R SPSS 20.00 44 %6 FH G B0 4T 40
T2 B THECR R LU E 3 (%) Ffon, RER Tk 58
AT LR, A7 6 B0 0T 2 SR L B 8 e hr vfE
ZFIR RS EAS ¢ KB AT AL ] oA, P<0.05 K
EZRHAZIT¥EX,
28R
PR 2 % 2 A R 07 2802 5 4 R B e 400 o B 4 it
o XRS5 E RN,
21 —AMEE AMRABHAESHE 26 A
(58%) , 22 19 N(42%) , F-YJ4E K 21.82+0.72 % 3 %f
MM B A 22 N(49%) , 2 23 N(51%) , 348
$22.02+0.72 %, P4 2EA RS (X =0.7143, P =
0.3980) FI4ERS (1=1.319,P=0.1907) ¥ LG ¥ %5, H
PIZH A A FERTR T T 2 oA 1E 204 37 ok R A5 B8 R 5 e 2
27, BRI a6 2 Rt HE 2 2 A B — 8 B el 4 i ]
2.2 B ELE XA A B R S AT AT
AT, AR BN AT IR MG VR B HMG E S, 224

A

@ ztvurs

2 F v RIZMOVER IS IE

)

PR TR R ] 20 AT 15 20 1) 0 2 v [ B MR i e
2H 57.27+2.78 43, W B4 53.91+3.20 43, e 0] 40 A7 - i 36
2H 35.71+3.73 43 , X HE4H 32.67+5.52 4y ], 55 HA 43t
2 (FRBANIR ¢ =5.311, P<0.01, W5 1 437 ¢ = 3.067,
P=0.0029) , X} HLERS AR A 25 A, 10 41 2 A= % IR A1
Bl o2 A ZOROR ) A B I 2R I A B R )
P& TR A2 [ R AR 245 TR 00 e 1) 2 ey 3Lt A0 AT AR BR A
P05 MR ER 2R A ) B AL O 1, F R T IU A B
=1 HR I8 4 24 A AR ) o A VR 28 rh R B Hh B o i IR 411
Uil IR 297 4k fig

2.3 FEIJREALLE  EI NI PILLAAE R SRSSDL 5 4r 1740
TR, 53 BRI 2l 2F A A2 2 R A )R 2
2TT R 2E VAN RN 5 28 AN D T A A543 250 v % R
4, S A LR E X (P<0.05), W3 1, 4 %8
FEIHR TSR [ [ A DL RE ) PSR R T, SRR ORI T
HIRRE T, 22 B 07 B AR X224 A IR 2 T g
A BERTHER,

2AHFHEELE IR AL XS B4 24 A 3R R R
TR R PR A (0] 45 90 1y, RN %14 90 1y, A 3l 4
ISR 100% , FF 6 95 42 A2 10 3] B 7 43 A7 e 3 T2 43
Mt 45 S R B XA B i) 9 MR L H L il gl
AT R R S T IR A 2 R G 2EE L (P<
0.05), W% 2,

1 ERSMH VR EMUGEIRGEE A VR KRGS B AL S B FE TR ; C: 5 R TR 5 D« K P51 8 7 FIOGH 1O P G

PRI ; E -~ A T BAT HEA TR AMII R A2 3 55t

®1 ABAMBAZEZIENTILER (X£S,5})
A5 7> JiR =7 > SR FATHN FAHN UUESA
o] 44.09+8.065 46.82+8.158 52.02+4.197 39.71£6.096 49.76+4.206
X AR 4 39.49+10.05 37.07+9.808 47.33£5.253 36.33+6.671 46.82+4.438
t 2.395 5.13 4.678 2.507 3.218
P 0.0187 <0.001 <0.001 0.014 0.0018

TE AR AU AL GEIRAME 2 F S VR MBS ECSEH ; X BRAUA AL e RS M B

1647



ERERIZE 2024F 108 £24% FH10H

http://ies.ijo.cn

FB1E:029- 82245172 85205906  EBF{546:1J0.2000@ 163.com
®2 KBAMMBAFEZFZHEEITIIER (x+5,5})

i e BESE BEE] REER HERIsR  fefiEhe S RE e Btk st
) A Ehtk BES A YERE SHRRES  BRMIZ G #eRRR BRIEX KA
e 4.72:0.19  4.630.22  4.60+0.26  4.74+0.26  4.46+0.30  4.39:0.37 4.41x0.34  4.45:x0.34  4.65:+0.29
X ARZH 4.11:0.64  4.29+0.31  4.36x0.39  4.05:0.68 3.89+0.58 3.87+0.36 4.24+0.19  4.02+0.71  4.47+0.37

! 6.217 5.987 3.330 6.374 5.955 6.683 2.959 3.675 2.572

P <0.001 <0.001 0.0013 <0.001 <0.001 <0.001 0.004 0.0004 0.0118

TE AR A AL GEIRAML ZCFIR T VR KBS ELSE ; X R AL e RS B

31Tig
AR AP 338 e A RHIR Bl B R i i e — 30,
FEBEME R T R I BT 2 — | T B S A 25 A IR A
BN BN 25 R B IR M . TEREAE G GBS e
BTATRGE T LUT =AW 2= 05 (1) IRERAR 3 2 42
FaA RSB I ANE | PR 2 2 G IR R 25 40 AN
WAL ARW G K5 e B Y () L5 #
2P AR AT BRI Ll MR Y SE BRI H R
FRAAAFAEINT e R X e A MR S5 1) 2 #H
BT () S BRI E TR A B 2= 0 Ab 25 B, AR T2 A X R Ak
P LRI AR A R 27 B4 B ) i 53R (3) IR
AMIIRFNE 2 G RTINS 5T, T B AE X I R AR AIE
N T AR AT X 505 19 NI, BU2E 45 5 32 29 1) 5 TR 1Y
PR
X A 1 R A75 28027 9 a5, BRIV 50 X B A A A
B R pIER I, AR VR HR 2RI AE | 6 5 fl
A AT URREE R AT B S BIE R AT A =L
B R AIET , T AR X AR A3 0 T AR R 2 2] 2%
B, Gy AsE A 2R S AR T A HL N BUIR S M 2 2 Wi b
. (1) VR BOARBA B L0 IR AR 4 44, 8 T 224
NREEHR N R F RGBT N 2588 5 (2) R VR BoAR A3
B LA I PR IR 5% BT AT ) 68 1 4 B KT, o 75 2% A R e A
AT T Ui s ) AR R A i LR AR (3) FIH VR
BN 18 K ADUR S5 0315 i, b2 26 ) FH e L4 B AT
SR BN S PR RIS . AR R, LR VR RS
RSB SR SR FE A L, T DU Bh A A T b R
IRAMITIS Y IR 2 P T 2E A B MR 5 A% R BRI
Bl AT RE T, IF BN 2] BAR 5 2 SR 22 AT R 22 )
T M AP R RESE S M, 2R HEM AR S
m2EEE T, AR EER VR £ R 5HRAMG 2k iR
A VISR T T2 AT IR AR B9 2 ) PR R ), B
5 B AGE VI
AW, W S i 2f Y B 58 N B 2R Al R R
— R I R B 2= SE b N R, B SR 4 KR 1
FEa . A FE N AR LA AR DI 5R ¥ 87K, VR FERAE
e AR DL AT R R | RELE R B R
SCHATUTR A ARG Tl R T2 — Ffod 2 i
A 2 T AT R R R A A R BRI
2 2 A X DR 114 5 T AR R 34 v TN IR e A B A 4
T 5 2 2GR AE ] SR B R e RSB A R T 3 R i R
1648

SEEHE ) O I, W R R IUCN B, IR, VR BORR
0L Y R AR S5 A5 B A o i L ] R AT ST AR S HL AR
TAR G P ) e - AL BOb I | B = 5 SRR ) 28 A
H R T A 22 ) AR T3S LA s BLIR S RN 4812
b, SRS 2 TR 5T 45 R — B AT A B
PIOT EERGE YIS ) A0 R i L B A A i O S 4R A 2P
TR A0 3 0T A iy A U 5 P XY 2, AR 1 P9 R 5 i R
TERARGE A, EURN [E A B 2 L B A S B
ZH,

AR FABAEAERE T A JE Z AL - (1) A S A 1 i
b BIMEGAURIK S VR S2 56000 MR S5 205 R 1 $2 7
132 TR RAE  BAT AT BEAEAE S5 R far; (2) BT #
IS (] A R g P AL, X DA 8 ke 2 S 2 L 2 R A7 S PR/ E
UL2] o PRI TR AR R 0 IR 0403 207 S e AaE o v FRAT 14
TEMA ISR bk — 2 & AL T B W 51 A
AR 3R A 200 NI DR DL ), 00368 3 Rl 000 S B 45 1 28 B 64T
VAR B A G S A L ERAIE , DA S B HR A R A 22 2
IR

2 AT R R B VR R T =24 IR Ab
b BB ACHE g 2 AR X HR A7 2 Aty TR R S B 4 R
W AR S 2 Yo aF AR B 3R T 1) 2= 2T BE 1 R Tk
55, AEH EAS IR B2 2 P R A MR R, W B
FOAR RN S IR B IR B Rl A R T IR 2540 F
BB, 5 A 1 B R S0 1 20057 9 i i AR 22 S e
AT
Bk
[1] Li E, Bacorn C. Ophthalmology clerkship: A guide for senior
medical students. Switzerland; Springer Nature, 2023; 137-144.
[2] e S IRBHE SR AMG AL, T EERSMA 22 ORIl
LRIAN(2019 4E) . FAEIREIZLE, 2019,55(9) :647-651.
[3] RFRBIFLZ RS RER L CRHTRGEE RILH. @
B AR, 2019,44(9) - 721-723.
[4] Succar T, Grigg J, Beaver HA, et al. Advancing ophthalmology

medical student education: International insights and strategies for

enhanced teaching. Surv Ophthalmol, 2020,65(2) :263-271.

[5] mifd, SRIRVS, EAE, . B URETEIRSMA#E SR P I 1
JH. R LRSE B 22T, 2022,14(23) :35-40.

[6] Tso HL, Young J, Yung CW. Comparing Eyesi virtual reality
simulator and traditional teaching methods for direct ophthalmoscopy :
students’ perspectives at Indiana university school of medicine. J Acad
Ophthalmol, 2021,13(1) :e66—¢72.

[7] Liu CY, Lin JC, Wu ST, et al. Eyesi direct ophthalmoscope



Int Eye Sci, Vol.24, No.10 Oct. 2024 http .//ies.ijo.cn
Tel.029-82245172 85205906 Email :1JO.2000@ 163.com

simulator; an effective training tool for medical undergraduates. BMC
Med Educ, 2024,24(1) .783.

[8] Wang N, Yang S, Gao Q, et al. Immersive teaching using virtual
reality technology to improve ophthalmic surgical skills for medical
postgraduate students. Postgrad Med, 2024 ,136(5) :487-495.

[9] Mistry D, Brock CA, Lindsey T. The present and future of virtual
reality in medical education: a narrative review. Cureus, 2023, 15
(12) :e51124.

[10] Jooust, &%, JEWRg, 5. U S0 B FE 2288 B 2R 4R b
BN R AEBE 2, 2023,48(8) :978-982.

[10] XA, X, a0, 5. MU EECETE IR R E 3Ll
SFHE AN 2 R A RIS, AR R AR S Rk, 2023,43
(12):921-924.

[12] PRI, BB, LR, 5. BRI ICEORBS ) BT R A
PNATE B SE T HOF P N . AR BE S HE R RRE,
2023,22(11) :1694-1697.

[13] &R, MERGDY. M DUBL L S 5 30 SE R R AE AR A2 vh v BT
PR . FEREE S 506K, 2020, 40(12) ; 1744-1748.

[14] Bskss, JEAer. IRBE 26 9 . Jbat: AR TR MR,
2019:269-285.

[ 15] Williamson SN. Development of a self—rating scale of self—directed
learning. Nurse Res, 2007,14(2) :66-83.

[16] Z=UREL, JEMd, FhmabE, 4. B0l 48 5 1% WA IR A B IR
2 b HeE R R S04, EPRIREHRGE, 2021,21(1) :140-143.
(17] #oty, &0, MR, 5. ARHRBIRBH T ESTA
BRI, PR A, 2021,41(9) :818-821.

[18] Liao J, Wright RR, Vora GK. The decline of basic ophthalmology
in general medical education; a scoping review and recommended
Med Educ Curric Dev, 2024, 11;

potential  solutions. ]

23821205241245635.

[19] Samaranayake UMJE, Mathangasinghe Y, Samaranayake UMNP
et al. Non—simulator—based techniques in teaching direct ophthalmoscopy
for medical students; a systematic review. Int J Ophthalmol, 2020, 13
(4) :660-666.

[20] Collis S, Yung M, Parikh N. Evaluation of an instructional video
and simulation model for teaching slit lamp examination to medical
students. J Acad Ophthalmol, 2023,15(2) :e215-e222.

[21] Deuchler S, Dail YA, Koch F, et al. Efficacy of simulator—based
slit lamp training for medical students: a prospective, randomized trial.
Ophthalmol Ther, 2023,12(4) :2171-2186.

[22] Howell GL, Chavez G, McCannel CA, et al. Prospective,
randomized trial comparing simulator—based versus traditional teaching of
direct ophthalmoscopy for medical students. Am ] Ophthalmol, 2022,
238.187-196.

1649



