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Abstract Nursing education using virtual reality simulation (VRS) has emerged as a new teaching
method for improving nursing student's knowledge as well as of competency for clinical nursing skill.
The purpose of this study was to analyze the effects of nursing education using VRS through an
integrative analysis on quantitative and qualitative research. Through quality assessment on the total
382 studies, 17studies (12 quantitative and 5 qualitative) were finally selected. Contents of the 17
studies were reviewed and those with respect to four aspects were gathered: the condition,
knowledge, and attitude for effective education using VRS , and the effects of nursing education using
VRS on the practice. Readiness of the use of virtual reality device, mastsering of the platform, and
interesting scenario were required condition for effective education. The effects of nursing education
adopting virtual reality convergence simulation oin terms of knowledge, attitude, and practice
included enhancement of the knowledge and extension of the knowledge, improvement in
memorizing the process and sequence of the practice through repetitive education, and development
of empathy ability and formation of rapport. Hence, adopting virtual reality to convergence
simulation of nursing education can maximize the effect of the education.
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Table 2.
Balol WA otsise Batel Az pelo] g Tab
AT 19, AHR-AAo molM  AREHE AR
Table 1. Methodological Quality Parameter
Rand Blinding of
Anorooriateness Searl]le?g]e Allocation  Blinding of Blinding of ~ Outcome Intention
Type of Appendix . Study Level of pprop AUENCE - cealment Subjects Personnel  Assessors  Dropout
. Location ) ; . of Focused  Generation . to Treat
Intervention No. (Year) Design Evidence Question (Selection (Selection (Perfor—  (Performance to Therapy Rate (%) Analysis
Bi Bias) mance Bias Bias) (Detection
ias) .
Bias)
managing clinical 1 : , , ,
deterioration 2014) Singapore  RCT 1+ Yes Yes Can't say Cantsay Can't say Yes 6.6 Yes
retention of 2 , , , , No  Does not
disaster traning  (2016) Canada  RCT 1+ Yes Can't say Cantsay Cantsay Cant say Yes comment _ apply
(Haptic) 3
spinal anesthesia  (2003) USA RCT 1+ Yes Yes Yes Yes Yes Yes 0 Yes
(Haptic) 4
intravenous Turkey  RCT 2+ Yes Yes Yes Yes Yes Yes 15 Yes
(2018)
catheter
poverty 5
simulation 2014) USA RCT 1+ Yes Yes Yes Yes Yes Yes 48 Yes
intravenous 6
Pump 2012) Canada  NRCT 1+ Yes No Yes No No Yes 394 Yes
disaster 7
training 2012) USA RCT 1+ Yes Yes Yes Yes Yes Yes 24 Yes
CathSim 3
(intravenous USA RCT 1+ Yes Yes Yes No No Yes 0 Yes
(2003)
catheter)
scenario 9
(Decontamiration)  (2016) USA NRCT 1+ Yes Yes Yes Yes Yes Yes 0 Yes
non- 10 , ,
immersive 2017) Israel  NRCT 1+ Yes Yes Yes Can't say  Can't say Yes 271 Yes
CD-ROM 1" , ,
12%96ad ECG (2003) USA RCT 1+ Yes Yes Yes Can't say  Can't say Yes 5.2 Yes
CathSim 12 . , , , ,
(phlebotomy) 2013) Kuwait ~ NRCT 1+ Yes Can't say Cantsay Cantsay Cant say Yes 0 Yes
Note. RCT : randomized controlled trial NRCT : non- randomized controlled trial

a

All twelve articles were assessed as being acceptable (1+~2+) according to the SIGN quality assessment.
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Table 2. The Effects of Nursing Education using VRS in Quantitative Studies (continued)

First
-Il—r:/tz‘?vg:\tion n Subjects Intervention/Exposure Results
Author(year)
e?‘pe””‘.e"*"" group - Second Attitude toward Poverty : experimental G ) control G
~ Life® simulation(virtual A RS }
N= 51 B o (Drequired faculty time : experimental G ) control G
platform . poverty simulation : The - . : . .
(Second Life®) Menzel et al. (experimental 2 5-hour simulation -) virtual simulation ) face-to-face simulation
virtual povert 5 group n=33, : (@some power to transform nursing students in the
simulat?on Y (2014) control groups control groups : completion cognitive and affective domains @student attitudes
n=18) of the (?n—lirpw’: lself—stpudy and toward poor people : Expecting a change of 2.5 hours
. is unrealistic.
quiz : face to-face
Self-Confidence : no significant difference
N=43 experimental group: Traditional versus simulation learning methods
. o group: . comparison (experimental G { control G)
. (experimental reviewed the virtual learning . i . )
online Marian et al L ) . Satisfaction score, p{0.0001, Self-efficacy score,
] - group: n=26, module (online) - -
(intravenous Pump 6 control aroup: p=0.0146, Pretest score, NS, Posttest score, p=
module) (2012) - grotp: - 0.0131, Pre/posttest improvement, p= 0.0022,
n=17) control group: reviewed [V ) .
L Venipuncture score, NS, Accuracy, NS, Documentation
pump skills in the lab only B
score, p= 0.014
preference : traditional learning method .(o{ 0.0001)
experimental group : the
web-based disaster training '
N=41 modules + the web-based (disaster response) knowledge assessment
. ) - preassessment : experimental G ) control G
(experimental disaster modules & virtual . . B
platform Ferra et al B ) A : Postassessment :experimental G ) control G (p =
. . group n=21, disaster simulation (two
(Second Lite®) 7 control groups  virtual disaster scenarios : 10 021)
disaster training (2013) n=20) min) Two-month : experimental G ) control G (o{ .0001)

strong correlation between postknowledge scores and

control group: the web-based 2-month knowledge scores (o .0001)

disaster training modules
experimental group:
interactive multimedia

N=163 (computer catheter simulator

® 70 program utilizing virtual

baccalaureate reality(CathSim))
(?athS|m Engum et al. nureing . " significant improvement : cognitive gains, student
(intravenous 3 students control group: traditional ) ) ; .

(2003) ) ) ) satisfaction, and documentation of the procedure :

catheter) @ 93 method (involving a scripted experimental G < control G

third-year self-study module, 10-minute P

medical videotape, instructor

students demonstration, and

hands—-on-experience using
plastic mannequin arms)

experimental group :
experimental group : web
training + decontamination Group homogeneity is not ensured

z\le;:)géraimental VRS (10 minutes) based on a cognitive test : both groups showed improvement on
scenario Smith et al. group n=57 dirty bomb explosion scenario the colgnit]ive test from the pretest to the posttest as
S ! a result of training.
(decontamination) (2016)9 C?gt]r;)l 9rowRs - control group © web After 5 month retention~ both group similar
= training(video overview of Performance scores : experimental G ) control G
decontamination skills per 25  After 5 month retention~ experimental G ) control G
min) + written instructions
per 10 min
MAP knowledge : Mpretest-both group showing no
experimental group: significant differences (paired t=—1.08, p=0.28)
Pharmacology Inter-Leaved (@posttest- experimental G ) control G, with a strong
_ A : ) effect size(ceiling effect) @significant difference
N=129 Learning Virtual Reality .
Dubovi ot al (experimental (PILLVR) (3 hour) between pre—and p0§t—test evaluations (two months
non-immersive - group; n =82 after the experiment; X O:OO1) .
(2017)10 comparison learned medication Presence : students perceived a high sense of

presence while learning with the PILL-VR
environment.(= immersive VR)

Relation between knowledge and presence :
experimental G (significant small

correlation, r=0.211, o¢ 0.05)

group: n=47) administration processes
control group: lecture-based
curriculum (3~4 hour)

(continues)
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Table 2. The Effects of Nursing Education using VRS in Quantitative Studies

-Il—r:/tz‘?vg:\tion :”:] ( )" Subjects Intervention/Exposure Results
uthor(year
experimental group :
interactive,multimedia @ learning method satisfaction : no significant
CD-ROM embedded with differences
virtual reality and @ overall satisfaction mean score : experimental

N=77 supplemented with a G(17.6) < control G(18.4)

(experimental self-study module.(90 min) @ perceived self-efficacy in learning : no significant
CD-ROM Joffeies et al.  groyp n=45, R diferences
(12-lead ECG) 11 control groups control group : traditional @ The improvement from pretest.to.posttest scores

(2003) -32) method (self-study module, a for both groups was statistically significant (oX 0.0001)

= brief lecture and ® 22-item competency checklist, both groups

demonstration by an performed equally well with the skill. : experimental
instructor, and hands-on G(26.9) » control G(26) (potential range 0 to 30)
experience using a plastic ® competency in performing a 12-lead ECG: no
manikin and a real 12-lead significant differences
ECG machine)
experimental group : web
training +
VRS(decontamination VRS Group homogeneity is not ensured :

N=108 (approximately 10 minutes) ( experimental group < control group )

(experimental based on a dirty bomb cognitive test : both groups showed improvement on
scenario Smith et al. group n=57, explosion scenario) the cognitive test from the pretest to the posttest as
(decontamination) (2016)9 control groups a result of training.

n=51) control group © web After 5 month retention~ both group similar

training(video overview of Performance scores : experimental G ) control G
decontamination skills per 25  After 5 month retention~ experimental G ) control G
min) + written instructions

per 10 min

Note. ": Appendix number
332 7tdEidE Agst s SXQ &t
FHAF 12H9] AolA S RIS Yotk
QI AopAE, 127049 49 AnST =5 &
At g AN HE 2~371X] ARHSE 75t
of FEEo] Uetyith AapasE 7P wol 4% 7
gL T (satisfaction), £ H(performance)°]3]
ot VR A&t 7t u S W] gt S S
4W 9] Aol Ao ARSI, 1 F 319
TolAe A58 WHETG VRE ARESH wSHPHA
WSS o RS yHA 1779 AolAs Ay
4lE W5o] lojA VRS A-83t ws e &
28 I B3 AREohE AEHQ S-S © AS
k= ZACo® A3t UetHAppendix 8). 7I&
(technique)® B ¥ (performance)S 4H 9
Aol A AR ARG EULL, 4HY] AT R4
VRS(Virtual Reality Simulation) 4] 239 £33
(performance) &7t e & 4 At 12
VRSE A&% 2ollA 571 Foe dizd B o
AA ZAE Ele Azl F2 Z(Appendix 9)°.2
u|Fo] Ho} VRSE A-&stH AX 7193 FIAA, 71

oot 7|&E BEAFS ¢ 4 Stk

2 9o A4 (Knowledge), 271 B4l (self-conf
idence)o] Zt7} 3HO] Ao A AIALE AREEH G
t}. J 425 (psychomotor), A7) T (self- ef
ficacy), 91A(cognitive)= 22 2H9] A 2
HHEE AREE AL, o] 9o EHAnxiety), TE(F
ear), Hx=(Attitude), A7] A1=]|3H(self-reliance), A
A7t (presence)S AR A3 A7} 919l

3.4 @72 - WEeD

Critical appraisal skills programme (CASP)=+
£ o]&ste] T AEE dHATE= EF S5HCE
Table 33} 2t}

o] Z 3719] &7l VR &-& KA VRS H 7]
71l diet 282 fIs] SE0A SES AFAI]
FojAof skal, 13, QU ARRE, ulo]= Fof|A
QAFAY Fo= kgl Aoirt PAYSHA| = 5t
+ o] Fasta sgtHAppendix 15-17). A4
Q9] FAE Fa5A FAG UL Holot Aol
&Rt A A &, siEsoF 2ATE e =R A

=
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(Appendix 16).
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ruo
rr

VRS 8% w8 RS I4ddA
(Appendix 13), d/d/deol thet ey 9 A4 13
of ot ARk HhS- BRRI(Appendix 16)5 AR}
o] FeAE] axrt &’lt Aoz BuHgct Egt 7
OJAoA IS AL AAF oz JZFAZA 4 Qlo]
(Appendix 13) AA oA

Aoz HIHH

Mo

l'mmlo

S gy

_lSl‘,
[

ol
rr

L ereel, VRS F A4 mge] 4
A9l Fgo] B0 £go] B3 Azt 3

2 e Aga] B staol Be

ed] £go] slo] HolA S 2 A
2t

514 golw AE 07§14 Hrkal H1EQL

CHAppendix 15). E3 VRAOIA S5JEHE A4
o7 st o5& MAT 4 Sle Aol dHal

Aol E=o] Hi TZP(AppeﬂdiX 14). &GPgAL] Q1o 53] 71714H:

(Appendix 14) AFde Qbdsith= AZoA Qg7 o] &
S 7t 31tHAppendix 14,15). VRS ©]&3t 1}9}94 AoAGA EE|F AJHo] Fof X4 it §
Sh52 SrEIEAA AA0] Ego] Het AATE A &3 A(Appendix 17)08 HIE ]k

AL AA =L 7HFeEIe] JaA-E0R Bkl

olfold 4 L 7o) o H&

Py
% gl Aol 9l

53 e AL AAHOE Folt U By

Table 3. Main Themes & Subthemes of Included Qualitative Research

Author
n Country Subject Themes & subthemes category
(year)
1.Emotional Connection
13 40 students enrolled in baccalaureate 2.Integration Between The Neighborhood and Class Work
Shuster et al. (2011) USA nursing program 1) Linking Clinical Applications to Classroom Learning
2) Linking Classroom to Clinical Experiences
3) Clinical Context
14 Uk b hird orad ) g 1. Performing decision-making
ive third grade nursing students
MeCallum et al. (2011) 2. Improving learning
1. The Experience of the Virtual Reality Simulation
1) Engagement and/or Immersion
2) Felt Safe
2. The Learning Process
1) Embeddedness
2) Ability to Recall Information
) ) 3) Sequencing
. 15
Ulrich et al. (2014) USA 107 senior baccalaureate nursing students 4) Embodiment and/or Learning Styles
5) Extension
3. The Implementation of the Learning Activity
1) Student Preparation
2) Technical Concerns, Space, and/or Room Size
3) Missing Content
4) Rehearsal and/or Practice Time
1.Mastering Second Life
16 20 graduate nursing students 2.Technological Challenges
Marge et al. (2015) USA - -
. 3.Social Interaction
4 Knowledge Dissemination
1.Audiovisual authenticity
1) Graphics
2) Animations Sounds
2 Authenticity of patient scenarios
1) Realistic scenarios
Koivisto et al. (2017)17 Finland eight third-year student nurses 2) Chal!engm.g.scenano.s.
3) Varying clinical conditions
4) Patients varying in age and sex
3.interactivity
1) student’s reactions to patient’s clinical condition
2) Patient’s reactions to care provided

Note. ": Appendix number
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FHATY FRAPAGS AHATNN =ET
A 8 SEAES Bl st R Ao 2
QTN FARE = SO, FHATAN Hol
8] YE B FRA Azl o gL
QAT F2 EEHUk VR m30] ol a3t

Table. 4. Synthesis of Quantitative & Qualitative Studies

=z
T
;__':

AQl W8g 9 2Z(Condition), WA A4
(Knowledge), Elx(Attitude) ¥ A (Practice) =4
02 o], & KAP(knowledge, attitude, practice)
o ot 47HAE AFFAE F/3s5tth Table 4.

Effect of VRS intervention
Category Main Theme Study No. (Appendix) — ——
Positive Non-significant
Readiness for using VR devices 6, 16
Conditions for Expertise in using VR devices & Mastering to the 15.16. 17
Effective Education VR Platform T
Exciting VR Scenario 15
Increase in knowledge 2,7 7 2
Maintenance and stability of knowledge 7,10 7,10
Knowledge . L
Dissemination of knowledge 16 16
Cognitive 9, 11 9 11
Anxiety 2 2
Self-confidence 2,4, 6 2,4, 6
A change of attitude & Emotional Connection 5,13 5,13
Attitude . L
Relief stability 14, 15 14, 15
Satisfaction 4,6, 8, 11 4,6 8, 11
Presence 10 10
Self-efficacy 8, 11 8, 11
Performance 1,6, 9, 12 6,9 12 1
. Skill & Automatically 9, 15 9, 15
Practice
Interaction 17 17
Decision making 13, 14 13, 14

Note. VRS: virtual reality simulation

351 EUEQI WS ZZ(condition)

FH AT = WS A5 FH]] ATA A #o|
gt dit= o2 QIARE VR Sy EEAREAIRI0]
ERolttal st VR 714 ARGl gt &Hl4do] 8
stotal At A7 tkAppendix 6). Z& A
A= VR S8 gt rtAE T} 7140 Bt o]
ZQ351th= Bt o ItiAppendix 15-17). st
AEo] ZrEgsta =342l VR AU 7t dast
HAppendix 15)= HFA7 =& H313, VRS &
&3 Aol WS Fofl 71A0 et Agto] WAYst
A FEE AP FH|o= A ESF SR8l Skl
(Appendix 17).

Of

3.5.2 WKl {1, X|A(K : knowledge)
VR 83t {i 9] adeE 240 g 3

7Vt dl Engrk. A
o 53 AEHe PHos

|4 VRSZ w8+
EEL BRI

5
O
=t

1o 7.
=

F7kle B4 AW 24U, S48 A4
A% ol VRS 83 ABdold 18L W

2 IF°] R A4 Brrt =3 HAppendix 7).

VRZ &3 FEFofeFoA e AT A4 F
77t 2kl vl =3k, 271 T AREEHIAEO] A
T dxTEo AolA9 A4 A=t {5t &=
UHAppendix 10). @etA 7 AlEE o] A(VRS)Q
A= AlZto] Aldol wEt F83F M Helrkar
S 4= SltHAppendix 7). |23 A= R E 27k
AZ(preeclampsia) YAHEE 71530 QlojA] VRSE
Aget ARl o R AL nhHE ol&gt
2ol A o] A4 ZAo A Folg Zfol7t §IgiH. o]

DFAE vhIJS o83 ABFIHY £ Y
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AIE AYe AF26]5 v|Fo] AP uf, FHolx
VRS7} A8ofA] A2]9] Z7tof a3t QA 22 &
HRog o 4 Qth 3t /A EHES o] R3t
AlEHolHo] ARG EAN At IS T 4 A
L wgAZolgte A1E AATHAppendix 8).

—

3.6.3 WL a1, BT (A : attitude)

VR A&3 112w 5 FHHA} AlEH ol Al
|7 AHEEE tiRo] HSA VRS B85 AET
oA 9] Bttt FE7t Wok o Appendix 2), A7] &
AlZ(self-confidence)2 VRS &35t g3 A5
ol HHES ARESH gRFoAY Foulst Zjol=
AAcHAppendix 2,4,6). Menzel 520149 A+
(Appendix 5)& Bl gt ool 7hdst tiAkRL
izt B ¥M3kE REsh7] {3 7MY AlEdEeldE A
|3=t, iRl vs) A4 9] ¥l Z8&sl=
Hx H47l =90t} o)+ A& AL Shuster 5(2011)
9] A7 (Appendix 13)°141 VR m-&o] th4ztete] &
g BRI AAME AFaE
(Emotional Connection)2h= A2} dWAIESH
o 183 VR A& Al o] AE gkl gt A ¥
7Pt 7ksstal, Aasie M@t Hgol SlofA
(Appendix 14,15) 8ol thet EJHE F41 AT
(Appendix 10,15).

VRZ A&t AlEg ol 8 W57 avte T
T(satisfaction)2t & &= Qiet. AW i 7HHE A 7
& IS4 EetAE B BES AR g Hg
e (Haptio)A A7 Q= virtual simulator® 285t
ARFOIM Y HFEF F5HA =% THAppendix 4).
I3 7MW HE 0SS B vl sHiE2
AW FUFEZAV pump) Z2IHY] et A4S F
& AZIEA ARSI o WSS Eld
(Appendix 6). I&1} VR AlE|o|Ho] Ash AR
< F(Appendix 10)9%= E6l1L 529 waHy
o 7S v 27 v= A7 2R Y2 (Appendix
8), AZA W} VR A-83 w&Hy Bl
b, Yzt FoJet Zol7t gtk A ik ot
(Appendix 11). o]t 2HAEL 7HT WS AJEH 0] A
Al &A1 W oA VR 285t S5 RitE

TN 5 AEe AAR.

auge

3.5.4 WS g1, MF(P : practice)

Giinay Ismailoglu $(2018)9] A7 (Appendix 4)°l
Me Eotad 2 B3or uS U2 20| VR2 4
Wy 7HE A 71e 252 12 AT HlsiA, A
A A AW AR sk B9 AR Hell
A & HHREA Fop I 4% 59 fofth w2
&9 TX AL Bttt 3 (performance)]]
AolA= VRSE A& AdFoA dgHoE o3}
H IXE APt Bestke 329 F2rt felsHA
=% (Appendix 1), FHE7NE SH lojA] =3
9] A= AT gixo] HSFA, v AUAl
AR A7 wrls BE AA, EEFA 2 v A
Sla7t Addto] tiRo] vl HE JHollA Bto] @
cHAppendix 12). VRE B¢ 7 A FET 1w
SoA= VRe A8Hh Ao AW guo mz
189 B (performance)ell oA tixtol H]
3 FooHl =2 AE AUHAppendix 6). Smith
5(2016)9] I7-Appendix 9)°IAME = ALLE 3t
SRoJA 2 GAA sl= VR AlEF0lAS Z8st AF
o] vhf|Aof] AARZ oF AT FPHoA, wSRE
< A% o A F4rh #9019 oY
AA AL S=dh= Azl Zlel7h A=, tiRwl
Hsf At WS A58t opyz} 574 $o AR |
AEAE o] vlg] LEAA Al7to] Wit} o]
g A3k= VRSE ARSI Aat 719S A 71
(technique)& EESHL §AT 4= 9IS njsict. 4
AAFNA = VRSE A-&5to] WSt AA7E AA &
S AL TP Ao AR RE S5o] o]F
ojA ™ 7HgolA o B AL AAOA AzbsiA] ot
Asdor oA Hoies HE 2t Sl
(Appendix 15). VRSOl|A= 242 Q14 AJefol] whe} ¢
29| ¥kgol Yo, 11 7tgof wet gxt] §h3o] AlF
e AS2E-E ok 932 € 4 tHAppendix 16).
B3 VRS AA| 4 ABAIAY gArEd 880l =3
S Zthal B 1H 8} 9ltiAppendix 14). ©]+& Shuster
5(2011)9] 9HAppendix 13)°l141 VRE 2835t YA4¥
& ZEIHE WA 5ol AZsto] Fojiofx 4
o] DY A= A Wk 2ol star ok
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4. 22 2 H whe] S 7o 05 & 9k B¢ VR A1)
‘ ol METIoIA ohitel ol ofel T AEe
2 A7 Zedsidde de s 7HEde ) 2 2 9lojA] T-ET AURS P4 8 & 9l
83 15014 299) A7eFA 1 A 24 8 a9 %3S 713 9o (Appendix 13), Aol e
BAe] AlZtoll A EAlSto], S ke AlEEold s AT} AL AZA| o] EQFA sHET & 9= 7}
A 9 BYa 24 2% SHAS, 4e T SIek VR ABHolAE 48T 28L o
WE LUAY ERE 2T A DAL EBAD e waen wobiAppendix 45) VR A0l
B7hs dAlete] B8 1ES Ad Age F92Z S 40 sas 7+a.3-90] B} ghuls] o|=o] ok 3 A
S AT 128, BHE SR oIt oleiet 78S 711 VR AGEIOIAE W o
S ek AEACMANE REEE IS o) ssetel skgolt 41 7101 sk 2ol Hol

U}o] i]—.&-a 7 9l

AT AC}‘QJ-OE VRE-_ Zjl—g_o]- /\]gi"ﬂol
she shwo) 471 BA| gt S A7t =
EE Hoj .

FHATOA L F2

Hﬂ 22d mlo

T3 (performance)d =

L(satisfaction), A|&l(knowledge)®t =7] Al
(self-confidence)o] gt A47F Wk, d& Ao

Ae FHATNA ZEEA] Gd wste gAY
Azt A Bl ofm|Qle S4d50] TEE QI whEkA
FH AT} A ATE FFsto] 1T R0l glo
o, 5uEo] VRS 4835t AlgdoldY 28 &
AsfioF gt

2 dAFolA = VRE 283 o] A& olA
FARNE EA67] s Al WeZ ft 24
= AHEY, 24 ", AH(KAP model)«] SHoA
B340 1S 1At ATAQl 7SS oA B
AETE VRZIA AHE-9] #8443 VR Ea*%oﬂ gt uf
AHY, PE9 SRS TIE ojF9 W € VR AlYd
o7t Zasiet B4 o] Z3E =704 VR &
ZEL2 Second Life7t AT, oA e] Second
Lifed] A= F2 AH= oSS 995 thfet VR
EAE9 o] gFH dE3 VR AUl F4]
i REo] FWAAt FEFde] WA At 1H,
ARl 5 WEZ QA & o FAE AR 9
tFgtete] 534Q1 VR AlUE| & whEojof gith 7t
S AlEYelHo VR A&t #2419 F7FE 7t
A2t & 4= QAL ol 1FAE nhiF)S &3t
AlEFold WS AE AA9] F7H7F EHA27], VR
AlEgolATte] 173t axetis E 4 ﬁq O}X]”}
th=o] Aol A Alzto] Age] met &

}:l‘—|1_

o olol W DSl B FEE 29
2 % YazuTt VR A4S 483 2ol £
314 0B 2(Appendix 7.10), ol VR AEold

A3} 7] W] 7]&(technique) 7FE Ao 3}
7t55te] ofe] wibEo] Z-gEojof gl A7t
o 1=y UWVJ% O] 435t A5 w9 J.L‘-ﬂrol
VR AlEdo]dS 83 Bl S50 A7) &

& 9 A=, ”J*%‘Eﬂ FolsHA B #A 2 °1:rL7é
FHAppendix 8)& 7] W&o WIES] EHS 1
sto] oj slte] HYE E-85brEot HEAQ By
o] VRS M A&sl= A S5RIE FIAE F
3lto] wreel Aojct,

549 YsHIEL  ICT(nformation and
communication technology) EHA]7]Q1 1990¥H]
o|Zo] Elojutar A AR HXE dFT(digital
native)ol2t E¥TH28]. 7tEhsH()AY S 204171
T7go] %ol gojut QJIFUIS St Agdu|tjo]o] &3
o kZEEof, AL HAE wt|o] 7]71& o|-&3t 4
gFalo] Fol #iodes AltholtH29]. olzgt £/
7HA 2t sH)AollA 1t AlEE ol WS R 7}
FAM(VR)E H83tdd 1§ gt st €
o7 AlgHrh

£ dAToA= 2 7HA Ajtdo] &gt} B9
o] H A BFE =8] AFANE gJoj=at
H =25 xeto] Tkt AFAT S| FEE
7Fs7do] Sk, 1Ejal HAFAIQl 2018 84 31
A A =2 dFeE o], AAEo] AME
A< 4 gristo] AQsta, HSARE #4 2 5%
nHSe waslx| Rat Aatdo] 9
Q‘ 1‘1]3’— VR "]gﬂﬂolk] FARLE SHOE EAst
I FEsto], VR EHECIU AlUE| e, ZETIH, 714
4] 5ol HeiMe A=A 4R Zotitt. whet
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