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The Effect of Virtual Reality-Based Anatomy Education Program on Learning Presence,
Technology Acceptance, Learning Motivation, and Knowledge for Nursing Students
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Purpose: The purpose of this study was to verify the effects of virtual reality (VR) based anatomy education program on nursing students’
learning presence, technology acceptance, learning motivation, and knowledge. Methods: A nonequivalent control group pre-test and post-test
design was employed. The study participants included 113 nursing students (56 in the experimental group and 57 in the control group) from
Ansan City. Data collection was conducted from June 1 through 23. Data were analyzed using y*test, Fisher’s exact test, and t-test using SPSS
23.0 program. Results: The experimental group had a significant increase in learning presence, technology acceptance, and knowledge before
and after the intervention compared to the control group. Conclusion: Virtual reality based anatomy education is an effective learner-centered
educational program. From an educational perspective, VR anatomy education programs can improve anatomy knowledge by increasing students’
acceptance of VR technology and increase their motivation to learn by increasing their sense of presence.

Key Words: Anatomy, Education, Knowledge, Nursing, Virtual reality

Nz ek Tk eololl k] RIS Sl ekt Qi
B3NS S18) 7K 7HAI2] M Ajole: ol krfeke i

1. givo Lay 1, 28hd I A R4IEO 2 HBLE of451es
o mee thele) WS B WA AT 2 S Qlck e RS 77k Bk sisslol sist KAl A
AL 521 20 7hBAL QP BA0R Tk QlAlol thet 3] B Bl ule: WSSk AR S RSt B h
st 0} 7)ol digh XAl olae WeE Zol Gl o] B Bl REE A 517 AstElaL sl ofele

FR0{: siEs] ws XA 215, Thefoid

IRB Q72 & S QRMEHSin 7RHER2IRIE2] [IRB No: 2022-06-004]

Corresponding author: Song, Young A (https://orcid.org/0000-0002-3941-5962)
Associate Professor, Department of Nursing, Ansan University, 155 Ansan Daehak-ro, Sangnok-gu, Ansan 15328, Republic of Korea
Tel: +82-31-400-7147 Tel: +82-31-400-7107 E-mail: sya414@ansan.ackr

Received: 10 October 2023 Revised: 7 November 2023 Accepted: 13 November 2023

This is an Open Access article distributed under the terms of the Creative Commons Attribution NoDerivs License. (http://creativecommons.org/licenses/by-nd/4.0/)
BY ND If the original work is properly cited and retained without any modification or reproduction, it can be used and re-distributed in any format and medium

141


http://data.doi.or.kr/history/10.14370/jewnr.2023.29.2.141
https://orcid.org/0009-0008-9460-3852
https://orcid.org/0000-0002-3941-5962
https://orcid.org/0000-0002-1170-8800

-—
o
N
ofn
>
™

Il
i
re
-
)
N
0
N
N
o
o
w

1’(:2'_ =y A= e

A AT Ve S50 22 o ARl 2 de vixER

2] T2 ks e o o s ARl SRl AR
]

s,

Sftdfsteld= AAR] sitet w55 18l 7R Cadaver)
2 A7 Sst] UL O ofshsie S} Al IS
ool ek FhlekE olg st s s el
$2 29 W1 BRI 4 Urks Yol SREEVIE 01T |
AR AT ZHE SRS AAIsIL = ot
oAl o] Aol SHYEA Br2loleh= S-S 353%C]ANE B
A=A E SHYE2 816-946%7F LQslal o] Hrfal s}
ki), TEt 47| B2 5 o] FRE| 4% gasha
S1om SEse] 11glo] 41A) 71 Sk, 2 st Ak
o] Fage oLk AR 7Hest A Wi, A% A
24 A oo} aiet Algaals A1) dhek ek,
2 ge el Agspls BUHOR ofgris Foltt

COVID- 198} 47} Alje] e TRSlolA] Be: 7147 A
= 7oA 7kl EE] o2 Anatomage table, ©]3} AT)3} 7}4¢
FAUVirual relity, 018} VR) 3} Aol afist Algso] ok
o2 M|ea1 gk AT siFs) Agd A A ALKRE
3R oz SRk mdlofrle]. AT CI9F MRIE 7[HEe= ¢l
A g At BAP) SR 7] S tE 2ol
A7 Hglehs Has & 4 flths @A) Qe daoly
280] o2 23jo] Hlo] 9lo] A MFEh= B4S 2 5
k= HEGolth7) VR sisl A2 2 FeAE 2gsto] ¢l
9IS Aefsiol T 1]
A 57] 58 4712 22 4 Sl Ao A4 Qe Alop
2t ulzelA) AHAI] A 21lo] we} Alop} stEE o
A Fdee BHS 4= dehs). 32k F57E 22 (three-
dimensional computer graphics, ©]5} 3D)¥} VR 7]&-& 4831 sl<%
TRI=E= BT SR S0 Alzdlon): 5 ARzl e A
22 2510] S50 Tl ufe) S5ohES AUt 3D
5 983k st Ae SrEI9) SOlE U1 ofofela)

7S A7 offRt 94 o] SeAkR slola Al

oA}

=2 T X 20NMm=E R b= e hrei b =] €]
351 & L 3 STA=] = = Sl
g @A e AR S5k o Btk 1Y T s

493 - &0t - &30
AR B5E WEEAY| 3L B55k1R} SHe OfaRE X441 o
S £ 4 K11 TPEE VR 7 oo} 8L 5
SV A7) 2|1 fojlat SETIES fusle] 5
SRS £ 4 ek Hol $85] BT IMoR 1
efslojof T2
9 A7) Bl D AAH9) TelEs AR g AR &
B4} 3171 Fheltel thet ARl Qi SRk AT
B QIR it olHES A WA ZH7E 912
Aolck TejEE VRS 283t SRe} Asago] sso] 34

Tt QA ZRls) & Fart Qlck

2 g3 S50 55710l A G
TIPS S 5§ TR, A
AR ofufsin] Bisell 5718 Fofslel A14]
50| IS 7P iAol YFh G wlujek Agoltk
ofo]] £ A= ZEEEyEo] Rsle] it SHE 1S B
=]
o

3 AL AL 5 YES St 487k

3
7k apst 2l

o

Q1T VR e} me gl 7Tl SR

7], SRR 716484, BlE7] 9 st 2] 4le] mjx)

e s Siele

7M1 VR 7]k sieh g glel Holgh e AT
]

7H 2 VR 7]k S8t 8 el Holdh ARLe AT

7V 3 VR 7k SRS W8T 1ol Aottt AR AT

74 4. VR 7]l 3



o7 Y

1. a7 44

£ 5= VR 7[R s ie} w2 Tiglo] Zha e gEe of
H57) AR 7Ie8d, shEs7] R sl #]4ef 1]
Ae BkE 2Rlsh] 913 Bls5d it 25-E A (nonequiv-
alent control group pre-test and post-test design) & 283+ FAMIE
Ao K Figure 1).
2. &9 O

2 A A71% A9 ekitdstal 7ke skt 15hd 2517 S

25} SIS ot b4 % ulaLu} Ee1gel 7)ol st
kel

5}
ot 227 Gpower 312 T2 TS S-8530th Kim2} Jeong
A7)(d)=80, HEH(1-P)=80, FolHw)=05
2 2519 o 2 2] 514 A5k Kim3} eong16/]
FEEEE(15-20%)2 Jefste] izt A, CRlak AE B, DYE
ofl 77 30 Wpgsilch AlsE % I APdoR sjnat
S 130] ZlojolA] ke 47e] Yo 2 5670 4ol
SERFEIQIEE et ARl AP o= RofslA] gbke 3 A9
3 245 5750] Aol EHElck g 2

143

sHisat 240 Olxl= Ep

3. 47 &3
1) SEAR

SIAIAIZES: Kang et al17]0] 75k 578 Huvangl15]0] 44
E7E Bglgiet o] w SRt AAlo] B

Aol glckan Qs £ SRS T 5 o 0
ARe sishgol Tk olal, A4S 9 skl AE 5
a2l tste] SR Q4B HES 25k ol
AR 55 sRsAe] A Q14 7Y SR, 7 Bl
RS 2SN BHH AW 58 At S Tl
ek MRSt QEk Ll 2 ek HES 2t
= Al AR 5B & 15ERoR skl 7 BRke
3 19 kek 1814 o) 1Rek] 5374 57 Likert

&
fit)
=)
o
:

o g APgsl vt s sEAA
Aol =& A2 oJughct Hwang[18]9] ¢35Lof| 42} Cronbach's as=
Aol A= 9601t

2) 7l=+84

Chung?} Dong|19]©] Venkatesh 5120]3} Alalwan 51{21]3} Rausch-
nabel 5{22]9] ¥75 7Rk IS TR VErEA =
T2 2ARie] F0}2 glo] ZMAtRAle] Ysko] S metalo] Al

Experimental
Group (h=56)

Control
Group (h=57)

Baelek 71e8A Ete AWl 383 =9Il 423
| Pre-test | | Treatment | | Post-test |

Lecture +
General characteristics Virtual reality Learning Presence
Learning Presence Technology Acceptance
Technology Acceptance Learning motivation
Learning mativation
Heart anatomy knowledge Lecture + Heart anatomy knowledge

Anatomage

table

Figure 1. Research design

Enrollment ‘

Nursing students eligible for the study

(h=178) ‘

‘ Nursing students included in the study

(h=120) ‘

‘ Allocation ‘ ‘ Assigned to experimental group (n=60) ‘ ‘

Assigned to comparison group (n=60) |

Discontinued study (n=4)

‘ Follow-up ‘ ‘ Declined posttest (n=4)

Discontinued study (n=3)
Declined posttest (n=3)

| |
|

e | [

Posttest included in the analysis (n=56)
Excluded from the analysis (n=0)

Posttest included in the analysis (n=57)
+ Excluded from the analysis (n=0)

Figure 2. Flow diagram in the study
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Learning type Lecture Control group Experimental group
AT Anatomy practice VR Anatomy practice
Place B1 WINGS hall B1 Anatomy practice room 305 Simulation Center Lounge

A, B /10:00-11:30
C, D/ 13:00-14:30

Class / Time

A/ 11:30-13:00
C / 14:30-16:00

B/ 11:30-13:00
D / 14:30-16:00

Content Circulatory system Circulatory system Circulatory system
Respiratory system - Heart structure - Heart structure
Digestive system - Heart function - Heart function
Equipment Anatomage Table Oculus 10
Touchscreen 3 Monitor 10
Time required | A 1~3 team A1 team-10 people — 30 minutes B1 team-10 people — 30 minutes
by team B 1~3 team A2 team-10 people — 30 minutes B2 team-10 people — 30 minutes
C 1~3 team A3 team-9 people — 30 minutes B3 team-9 people — 30 minutes
D 1~3 team C1 team-10 people —30 minutes D1 team-10 people —30 minutes

C2 team-9 people — 30 minutes
C3 team-9 people — 30 minutes

D2 team-9 people — 30 minutes
D3 team-8 people — 30 minutes

Figure 3. Research process
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Table 1. Homogeneity of General Characteristics and Dependent Variables between the Experimental and Control Groups (N=113)
o _ Exp. (n=56) Cont. (n=57) 5
Characteristics Categories ¥~ or t(p)
n (%) or M+SD n (%) or M+SD
Age (yr)t 19~26 22.5%3.40 21.5+3.11 1.59 (.114)
19~20 23 (41.1) 28 (49.1) 282 (244
21~25 22 (91.7) 24 (42.0)
26~36 11 (19.6) 5 (8.8)
Gender" Male 5 (89) 9 (158 1.23 (.286)
Female 51 (91.1) 48 (84.2)
Satisfaction of major in nursing 3.1945.2 3.16+4.41 044 (.663)
Learning presence 56.18+10.49 55.33+9.03 046 (.647)
Technology acceptance 83.73+14.01 86.42+.13.04 -1.56 (.293)
Learning motivation 119.20+17.67 120.63+12.29 -0.50 (.618)
Knowledge of anatomy 4524329 3.84+3.39 1.08 (.238)

Exp.=Experimental group; Cont=Control group; M=Mean; SD=Standard deviation; VR=Virtual reality

“Fisher Exact Test

Table 2. Differences of Dependent Variables between the Groups (N=113)
Pretest Posttest Difference
Variables Group t p
M+SD M£SD M£SD
Exp. (n=56) 56.18+10.49 63.11£8.04 6.93+8.96
Learning presence 3.79 <001
Cont. (n=57) 55.331£9.03 56.65+10.53 1324661
Exp. (n=56) 83.73£14.01 92.39+10.48 8.66+10.21
Technology acceptance 3.99 <.001
Cont. (n=57) 86.42+.13.04 87.75£13.43 1.33+£9.30
Exp. (n=56) 119.20+17.67 120.21+15.44 1.02+9.63
Learning motivation =297 767
Cont. (n=57) 120.63+12.29 1222341133 1.60£11.00
Exp. (n=56) 4524329 5.89+1.02 1.38+3.10
Knowledge of anatomy 3.94 <.001
Cont. (n=57) 3.84+3.39 2724238 -1.1243.62
Exp.=Experimental group; Cont=Control group; M=Mean; SD=Standard deviation; VR=Virtual reality
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