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A meta-analysis on effects of

VR, AR, MR-based learning in Korea'

Myunghyun Yoo (Hanyang University)
Jaehyun Kim (Hanyang University)
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Ji Hoon Song’ (Hanyang University)

The purpose of this study was to synthesize and specifically analyze the effects of VR, AR, MR on learning
performance by using meta-analysis on the related field. We used the National Assembly Library, Research
Information Sharing Service (RISS) and Web Of Science to find the relevant studies as the target group of the
current research with following keywords: Virtual reality (VR), augmented reality (AR), mixed reality (MR), and
learning. In addition, sample publications were selected on the basis of the abstracts provided from 2008 to
2018 on the effectiveness of VR, AR, MR based learning. Moreover, We designated moderators such as
educational effects, type of curriculum, age of target, experimental size, and type of design. The results show
that the overall effect size for learning performance of VR, AR, and MR based learning is .873, which represents
large effect size. The individual effect sizes were .743 for VR-based learning and 0.994 for AR-based learning. In
the 95% confidence interval {-0.214, 0.838], MR-based learning was not significant. In conclusion, Our study’s
key findings showed that VR, AR, MR-based learning was effective for students’ learning outcomes. The
comprehensive results of the preceding studies will also enable the use of the strategy, evidence based practices

for the design and operation of classes for VR, AR and MR-based learning.
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Mitchell, 2008).

MRS 283 St Aol dsids B 77 F3HA akth. Fldd s frols e
2 Zogd mAe FF &9l st MRe A&7 wrmAlE 283 AAAANES 59

- 461 -



DNSHEOE|HHET, H24H M3

shete] QlAsh §A4, B4, TR SO 2918 SHAATEHY, ol%3, 2015, 253
e o B2 2 s MR Z2IAY 5 ANk adel dF F84%
87540l 9 A Yehe AS FRISHATHA S, 20189).
B AT A= VR, AR, MRS ©]83le S5 S AAZ A7E BANECE 1Hsth
7ZF @4 7l 1A B AolHE THAAL 9o, <3 1>3 o] aokd  Qltk
(Z 1) VR, AR, MRe] |1
VR AR MR
o A3 QFH2 Vel dES 7Ve] 7o)
o OAE 874 AR FZEe] EA A B2 =7
olulz  AFE 1, AFE ol A9} ZAFE o)A g
LS AFEZ DE AA ou]x A A OdE EF AR AL odE EF
o Pl el 7pe] tidol 7pgel dpgol
P R AR F7NA $H9 ARAFZANA 2
_ a4 A7t 2ejd NEL 2a8t tio] 37 AR 29 thao] 37}
v 7Ve 3 o AA F3r o A4 33
23 P B 9u B9 giiq;"; o s ifl ;ﬁ' .
i i;:;ja jz;]@ ree s e ke Z;i E;HEWJ@
VR, AR, MRS] & 9 35 F8eAe] a3E 18 I A= A7, VRE A8
AT G| A AT RAFHJATHEAY, 2015, =84, 2017). 9 S LjolA= HZ
VR, AR, MRS WA FEIo| A3 WEHEY AF7F F7FFaL ATh Merchane, Goetz, Cifuentes,

Keeney-Kennicutt, & Dav1s(2014)9] AT K129 1%
5 A9E Eola U HEREAS B #H3le
(games), A|E-#] o] A(simulation), 7HaAAlvirtual worlds)S 3
TolA = AR 7|8 Shgo] 35 <l 53] AR7|NE

= USHOEN wHo AEEE AR o8 TR Ff e
ATollME wFollAe] AR EHE WEHEY st AAHES &
2ol ofd AHgAFEC] A o A ol
Z, 7hile}t A

i3
,

3L 5}
=

59

g Q
= 1
o]

A= 58 wAY

- 462 -

5 dZolA VR 71Rke] nl5o] ShgAte]
olmf ol A8H VRIeEE Al
T}. Tekedere & Goke(2016)2]

o} Zg] Al o) A(application) o] & Z}A

845 YERATE Radu(2014)9]

< - eSS

Qe T w3 P} 2viE
5o) AR 749 A A e Theke Sh wstel tistel B

sk



VR, AR, MR 7|8} st&2| STfof et HERZA]

o. A7 3

B AT g2 2018 7Y 319S Vo2 Aol A H3E VR, AR, MR 7|4t Si5ol
3t A AFEEAN I AAZA Iheep://dlnanet.gokn)d  TEA T B Y (heep:/fwww.riss.kr) 2

Web Of Science(http://apps.webofknowledge.com)®] ZHAMAZ-S E3] ZF 1,601H =F& A3k
FREFY. FAZE TPEAA, VRGirtual reality)’, ‘F74d4A°, ‘AR(augmented reality)’, ‘&S

A, ‘MR(mixed reality)’, ‘S<5(Learning)’ & AHE-SITE & A4 HEREAS HH o8 AT
B Rl J1EE Thest 2Tk A, SPEe VR 7 B0l FEWAL B

oy
1o
oX,
u

AR, MR oo 3
g oR @ ATE B OHOR SUG BA, VR AR MR 7|8 Shrg 4
2 243 A7 AHSUG AA, Maol
s

ClO[E{H| 0| A HM S Soff LAS AT
(VR,AR,MR & 7| EZ 1XH o E HME
ZE AT (N=3,102)

F|AE A A S=504 HHEE ATSE M
» & (MR 2t 200H, AR &2 259, VR &2
1,042H, 5 1,501% 2l )

%7 HQS F MEE o7
VR 2 861“4 AR &3 409H, MR &3
331# (N=1,601)

=2 g2e E38 VR,AR,MR 7|t st5 2 AE
MR B AEHT ME, 50t 37| MES 96
| SAZMRE EEotX 2L A-MAE =20|
r Ot A2 X< (F 26® X 2)
2 Z HEt2A0| Z8tE o3
(N=33

- 463 -



DNSHEOE|HHET, H24H M3

A
1

2. &

kU
AT

7t A59 =9
B QPolE WA BRAAL, A4, A5, waHY Fema, vnsh, o o
A ol & - - TESH, A, S UB RO
(balanced design, unbalanced design)& ZARQI S o H
o AASETE AA, F 4% ATAE] Gl Sol =
B Hge) BAEE oS T AFAY AT Holx

)
z

Z AFE AA Ao Qo] oA BAX/} BAFH= ASo= weTs AT wre oA
= Wgst] #A BAE At on, o Fo oHe] EdAEE A= sl =Y 3t
of N s HER AN ZUTE HFT 4t =1 338 g FAHA AR o

W 23 7] e 4 84

& 33709 JEATe A ] fdl NEdER a9 Vs Avbsta, A 23
715 T Foll 24 wilog HAF wldd A sk 152 9 HES AL S
sz AAE a3 715 AEsnh vEetEAed e &3 3719 A3 A4S A 1
T Azel ouE gt &3 A7) ¢ IF°] b IEH dvhy gEXE B F1
Ao g A9 53 tix 159 Ao|E yeldtKBorenstein, Hedges, Higgins, & Rothstein,
2011, 3 R AFEY FF FAAES EESS AAE] el Hd o] AolE AT
sfele=r] Agsitt. F2 F Y o] Hi ApolE T8 Cohen(1962; 1988)0] A|ARE A3}
3719] 71&% Cohen’s d®] ZA$ 1 7]&L 20 olgl= 2 a3 7], 20~.802 =3 Ax9
B 37), 80 o) E I V)2 B k. I8 E T WS 71 BAAEE HEZE=
FHBAATD, F Al o A5y AFI 22 A HES HFhe A E(odds ratio),
ojHIE Y M]E(risk ratio), OJHIE A W& Zpo|risk difference)7} JTHIAE, 2014). & AT
+ ARG AXH/GE Atolo] Hit Aol AT WHoR dAFE {]333}9&2“% wgH
w&3tE Haolol &3 FAV|E AESHE Hedges(1985)7F A|QFSE Hedges' g5 ARE3SIYTH
Hedges” g9 Cohen’s di= 9] I7]7} 20 v & A|Qstae FARSITE 8HA|E Cohen's d
= so| 42 A% B e o) e Aol gorl B AToAE 3%01 2 a7
o} 2o A7) Ao 7] W&ol Hedges’ g& AHE-3}3THBernard & Borokhovski, 2009; Hedges &
Olkin, 1985). Hedges’ g2] &4 2] 13} 201 11 7] Cohen’s d2} MIZVIA|Z 20 o]dl=
e a3 A7), 20~802 F3F A= &3 A7), 80 o]} & & AV|E B 3

e l‘ﬁ

e

Oll

- 464 -



4

A
Al

HIEZ:

t

[l

S

t

n
!

VR. AR, MR 7|2t Sg5o| Fjof

—~ =B . - =
2 2 55 20 F T E@. o -
€5 5§23 % &4y w | T o Mo
A mammm.m.mmﬁqzmwﬁwﬁ@@@% Mo zomppy o | dom FllsEwmm T
@mermCDe;ﬁ]u Mﬂ]leﬂoﬂﬂuﬂwulhz,:.ﬁ_.x_.muuzl4£e1_|4£axo%_o§omuu
— (e@h((G\éuﬂwﬂwﬂL_/‘ul_ o ‘,IA_llr‘w_.Dﬂﬁlr ,anﬁﬁu‘mwnx_uéuﬂﬁﬁuﬁ
X T A TO TO N 0 i o ) K X oy
Xﬁ(‘uﬁ(xxﬂolﬁu "o W R o " X B = I e S -
In3 = I o Ao ST A o g NF = 2| o | Tor o o for AR e
X K N o 329 9° g Tor " | & o 4
o N o &Aﬁ ®o T B w3 |7 = b
A
X0 F
ujr
ol
U
-
Bl
H‘_|‘WH_ .
Wﬂ% m = % = <
w
ol | =

3 @

o
[e]
15/15
30/30
15/15
48/44
86/56

2) Mo =
A
i3

_uﬁ ,ﬂyﬂ o N K < < =
~ _Z\T.: o A < L & B
o o pie i i

" = a =

e 58 o 8 YFErs | B8 %5
iy o xr X0 X B N 3 T 0 o

Bl < oy X7 o X @ m NS 5 o T m 5

e " ~ o N e = ® R AR

o N - 5
i - N o < "~

I
o

A7 %A 7

- 465 -




=3

M24H 3

DX E0/CAT,

(A= 1)

ol

H

o
o
"
3

" EE

s

P o

o) o

mR

<y o

R

A o

=~ o~

WT M

B

BT

T

N

443

T

o o o

VR

20/20

=
214h

o]d3) (2010

6

VR

30/29

Al

T
o

z
al7}
"

)0

- E=gE Al
718 AL

e
214)7] sk

o
3r

A

2

g A2

5
Angg

Jo

VR

27/25

327

< (2018)

8

=
jojo

or

CRER>

oA

By
71 E 371 2D

w1

Jolo
Al
-
1

1.

Br
Bo
"

0o

VR

15/15

R

seler

o]+4 (2017)

9

- 466 -



i

AT

VR, AR, MR 7|8} st&2| STfof et HERZA]

Mo ZgtEl 3371 7Sl 54

(A% 2)

e oS
ol i

(GRS

%o o
o

A&

=
5

o

(A s

2

-

4 AR

4w

10

AP

N
0

e

(2010)

a7

13,14/19 VR

11

223} (2016)

a7

38/37

VR

o) 25153
a3} yulA o) 4

1%
oy
=
APy
bl

>

2 oE
)

=

RS S )
A
1> x>

)

i3

12

uj A &,
=719 @o15)

100/100 AR

2 A} ZH(Presence)

=
8}<5 8 I Learning effect)

o

5444 (Learning persistence)

8 A o(Transfer of learning)

13

AFA,

A5 (2017)

11/11

£-?)(Immersion)
& 2] A A A 7H(Physical Reality)

552 %(Active Participation)

14

0|8z, Aot
Aslitt 016)

5

40/40

SR

15

1

N

o
e

(2009b)

25/25

16

ol El <R,
o549 (2015)

20/20

17

oJEl4= (2017)

a7

17/15

- 467 -



HIESS

SO0

M24H M3=

(E 2) 2Mof| Zak=l 3371 A+ E2 EM (A%
S A2 =% AAY,  AHA 3
) ) A &3
Eiked 1) 3 SA0Y W
2=
=7
18 0]7]1& (2016) 25/17,21,22) AR 2is
(EIh)
nEE
=7
19 AR (2013) 59/63 AR Mdols| AEE
(CR)
gHHFE
Ao e 554
S q54 gFHo 554
20 o™ (2009) G 10/10 AR FHEAVGEY A
B FHEANE 71
FHEAZIAHEA)
FEEA(23H)
S| S 71 013 HAE)
21 o] 43 (2018) I :}L 15/15 AR 7L
e S 2D
S| e |
22 A3} (2016) a M: v 48/44 AR etz gz
b S48
FALHA=
o5, 557 1(FAHS)
23 &7 28/28 AR 57| HEA)
A3 (2012)
H 5717
E T |(NHEE
AR AT FAARL v
(AR FEH(Hof AR fAfo])
ARt s E (oA ]l Fojrol)
(A0 FH (AR FomTo])
(AoAotsE(EAAIRI fFAFE)
o5 (A0 FEH (AR FomHo])
4 ™ 8}2:%) 26/24 AR (AB)g17]0] 3
FAA (2014) }
(AO81 7103

ABH=FFZF woiAll)
ABHEFAZZF ¢7lolsl)
WOHEFIH T TolAQ)
AOHEEFAZZF ¢7llsl)
(AB)THEH] (o A )

- 468 -



VR, AR, MR 7[5t &2 S0l Zhet HIERRA

(F 2) 2Mof| =ghel 337 =29 4 (A% 4)
g4 A2 =3 AR, AA »
_ _ A '
Hs Cab=y 3 AN W
S (AB)FHZH(E 7o) 3l)
B 847 26/24 AR AOFHE T (FAA QD)

FAA (2014) _
m AOFYZ 18] 7] 8)

-
ok N
)

ofy

bt

L)
1%
oy o

re
off 2

Y o
£ 2
of o
offt offf
O_>L O_>E,

o

ind

4 A A
2
Mr fe Mo Ao

A71¢3<14)
A71&714)
A7 AL A)
A712849)

]

N
o
e

(2009a) gtz 25/25 AR

i

3

s A
IAF YOI T AT
ARUACNHCE TR FER
Seler ARUACREAE AET
(2012) 25/25 AR _

(414 ARUACIHCE T4 DB

WA A52G4 10 ol tlol)

WA AEAHEFAYD

Z9ANTHA S

1573

1z
oL,
}011

BN
AN
oL

(2014) 28/28 AR

A%,
= 3} 15/18 AR !
oJE < (2018)

ol

- 469 -



DNSHEOE|HHET, H24H M3

(E 2) 2Mo|| Z8H=El 337 79 EN (A% b)
g4 A= el AAY  AHA }
A= &3
H3 Gik= 3 A4 U
il S =E A 7FA]
Al
29 A& (2018) 1R 50/50 MR -
AAH G (L) 5H)
So)g o)z FAEAD
30 o5 (2018) (H:}; 11/11 VR o] 2 Y (Fr5)
h Ao A A2
oA =AU
E}Z 315
so)mg & B4 3¢
31 o]E4 (2018) ﬂM:L 8/8 VR n| A g
(CERY WALz
29 2vE
FHEN71CE D)
B9 mm FHEA7E714)
32 A8l (2018) 8/8 VR N .
(AAh FAEAZIAEAR)
FAEA7(284)
oA G HHAA)
AoHAIAEF =
=5 o)A G H At
33 371 (2018) 21/21 VR,AR )
2PN A G FHA®)
AR EYD)
135
’ nytn,
Cohen'sd =1t
Ny

3

T 3
7= [1 4(n, +ny) —9 Or(l 4df71)

Hedges's g = J X cohen's d
(==4] 1) Cohen’s d2} Hedges g

. &3 F7] ALt 2y A
HEREM oA i &3] 7|5 AXbete WAL A F VAR, 178 59 Y (fixed-effect
mode)¥} F-A G 7} 2 &(random-effects model)0]Th. AFA= Ht &3 I7|E AT YJojA F

- 470 -



VR, AR, MR 7|8} st&2| STfof et HERZA]

Hu

A WA % ol Ag Adsiitel wel 24E Wi wse 2717 %Wuﬂ B m
_‘?L}\

}:1
o

7}T7<]7} HE} PHo|1 ®E 9_7?}7} EA=E ETJr 371¢] /\Jﬂ-_ﬁlol g It Ao kst
A5, 2014).

=% ?i-‘ﬂ% =0E AFENA H“goh HeHbias)] - FHoIH APl A7 A
=0 RS 24T v TAIY. F AL FAX R FouF AHE EF
= 18R && AdHYg 9§ 4A E0F = FAIde] A= Ao HRothstein, Sutton, &
Borenstein, 2006). £ A2 749 =3 HO(publication bias) A5 A3} fsle TFH=F
I 2L v FHEE ‘grey literawre’ 2 Z3EF] T @A A AAE =St A ST
(Easterbrook, Gopalan, Berlin, & Matthews, 1991; McAuley, Tugwell, & Moher, 2000). Y I}7 oA
9 =is ARSI deA] =EoE ARG Afole HFT B4 AFE Fg&eA =8

2o 2 Eac

1. VR, AR, MR 7|8t &t&2o| M| Z1t 37|

F 33U =S o 208709 B FU|E 4AHEs 2, FAEY = === A
A &3 Z7)= 0875012 95% A F T SFgslE ZHe [0.765, 0.9851F *lﬂ 14101] 0S X
oshA] ol TAHOE o3I ATh Hedges®] nAE EF3} &3 A7) g% ES >= 80 ¢ A

;o_:rJrﬂ 2 707 43 EZ, VR, AR, MR} & wjAE ALR3 ws T2 ao AAav}

2 23 7|8 7RI & & Aok o] AYd A <x 3> gk =3 B AT
°J E?Jr A7) A e AnkA] 25 AuRy] 98 3 W BAS AAEaT (19
219] funnel plotS RW, &3 F7]o] BXEo] AL o|FA Y= ZOE Holmg g7
0 o] EAcke ALE KRtk Bt tig TAF A4S E= Eggerd 3|HEMS A
B33tk Egger®] 3R A 27] Fhintercepn®] FOFEC] B, ¥F EF p<00l °|EE

r{r —10

- 471 -



I=YZ0/CI0{H+, M24H H3=
(% 3) ®A " &3t 37|
a3 B+t zF 95% & T7¢
2 _ _ I sqaure
A7) &= 23 A7) Qxf 5at AR}
T ayrg 0.875 0.056 0.765 0.985
- 208 1441.67 85.6
R e A 0.699 0.021 0.659 0.730
. 032
Y S
° © © 0% ENG @
= S ) 4 Qéaj Q;Socoooc’
2 o/ o o, o
'-_‘E-' ° ; ° :100%?\ ° oy
v o °
2 0 2 4 6 8 10
Standardised Mean Difference
(2@ 2) Funnel Plot
27] ghol 9913 471 Ak ARHIS J1Ase] 07 dkn 2 @ ¢ ok
0% Ao ] EA5L7] 3l Rosenthal®] Fail-safe NS HFS of, o] N9 7]&S sk +
100c AT 5 B B @M B AT Ave AWAe] Irka Bk B AT = 162
5k + 102 835°]T}. Rosenthal®] Failsafe N A4 A3} 87,239 o|BR, B A& 4lWAo] okl

2 5

AT
2. VR, AR, MR 7|l &5 =1} ¥ EF 21t 37

Mol A ((1441.67, p<.001)7} 7|Z4EJonz A 1+ FAA o] 7|1z
Hol AR 5 FAERRgs i YT

% 208719 &% %, S5 AR ARS 12571, MRS 97, VR 747102 ZARE ]
o MRS A3 85 wjA HEL BE p<001E 98t o, MRE 95% 213 T7H-0.214,

S

A B
Z]
Zs|

- 472 -



VR, AR, MR 7|8} st&2| STfof et HERZA]

(Z 4) VR, AR, MR 7|8t st5 =1t & 23t 37|

- a7 A4 '3 95%415 T3t a2z x4
7] a4 BAE 7] shak s

AR 125 1017.22 0.994 0.852 1.136 0.072

MR 9 12.54 0.312 -0.214 0.838 0.268

VR 74 395.88 0.743 0.555 0.926 0.094

of 717akA) Rk whebd] ARS VR ]HE Sk F3k 7] 0994, 07438,
L FeEe] AAA fede ner

o
Q
-4
1o
BN
i)
rE
ro,
rlo
ofje
)
S
N
=
Jit
Mok
Ho
bo{r
H
=
Ho
_ﬂ
o
oflt

2
o 7
odlt
o
&
e
)
=

Wy
=2
=)
fol
K3

oo

N
Ho
> o
4y rlu
N
rlo
td
=
ae}
A
8
il f
Ho
=
52

N
=~

fru
rlr
ol
o,
b
_>‘i
d

o
%

il
40
o
)

I
©
o>
offt

rr &2

i
ol
lo
Ry
of
18
1o
:1_1‘
N
NN
o <O
:E S of
=)
N
]
N
off
[
Y b
M
{0
>
2
k)
> Ho
1o
oX
tlo
ko
R
_E
o
|
e
R0
o

fr 019972 Fol8lA] o nzg WA
=2 %i% diﬂ L}EH,%E}.

HUEmEmlrﬂ
o Z 4
o Kl
s 8%
2y
b5
Ry 9
%mi:iﬂ
zrlomqu:rlr
MO
et
Llyw
Bemd
W o B &
N
) M
&
.OrlmlO—VJ—
& o
S
El
:ﬂﬁ
El
b % S
N oy
‘“_011
13
8 %
r{rj;
Sﬁw
O
il
g“”hn
el
B A
b S

, BARA A Fo|5FE 0495308 wSHA Fepd T

-
SN
1o
>
2
2
Ho
1o
oX,
tlo
f
2
o
_IN A

Me rlo
kY
=
bo{r

3714 xkolL AR

ST 2E 1S gz AF E}E a3 A7) Aol BE

F p<-001% v«lokﬁioﬂﬂl Z %15 A BH A77F 0956 £ FE

AL BAom AT frote mrBl 789 0.656, 065008 FIHEO] AAA {9

ok EHEA AT frorEo] p=0.0588% AP ©E &I} A7)0 zpolE AFH O

o SAA Zol7t e AL Ytk

HEHEA tide] A ozl o FAE 58S 7IF0E RS} AFER AW
S wf fFoFES BT p<001E Fo3tglon AR A9 & 27171 0929, ot

oX,
o ru
9,
P

2

ox mx
: D
T 2 rio o

32 Jo [

h
4o Mo
{0
pllg

- 473 -



El

SYE0|CHAHT, M24H M3=

5o A% &3 277 08092 EF w2 AR ¥ ZrE BT R wE &3 97
L 9olaz 02860F SoFHA Ygrom @ FuW Fyl 9r]9 Ajol= EAHOZ =

FHo W FROT #¥, EHE A wWE a3 7] A
S u), FEEAA L A T I} 1.028F L 3] AAAH §olAe EFY
0

ol E EXM3)
AAY S 0712 T AR AAH Fo8S BAth AA F3o mE &3 =79 Ao]
© FFE p<01Z AAFF WE o)V} FAHLE {23t
(I by =Fugiolof| w2 &3} 37|29 *fo|
=3 ad ®Ey mg owdE T gz 4o
TE
Hel an ¢ AR FAF =2 SR Aat ozt 2z
A3 5 12.19 0.574 0.222 1.370 0.406
A Sy
‘ 012 2| 62 461.90 0.744 0.547 0.942 0.101 0.1997
a3}
A o)A 141 956.78 0.943 0.809 1.077 0.068
s B .3} 54 42877 0.805 0.591 1.020 0.109
_ 0.4593
A4 23} 157 1007.30 0.900 0.772 1.028 0.065
Ael 41 488.85 0.656 0.407 0.904 0.127
oAt S
e Go} 15 85.04 0.650 0.246 1.056 0.206 0.0588
1o
B 152 851.83 0.956 0.827 1.085 0.066
28 = 87 601.32 0.809 0.676 0.973 0.083
0.2869
TE AR 121 837.61 0.929 0.781 1.078 0.076
27 3 112 835.72 1.028 0.876 1.180 0.078
o5 N 0.0042
3 B33 96 574.17 0.71 0553 0.866 0.080

F71E E9hdnol mE vEEAENS AN A3 Q=14361781, p<.001E FHHL i
Qo A4 BAA f4S JERIE Model Q=0.191 (p=0.655)F YER} 37 RHo0]
frelaba] @& Aoz vepsit

7] 9s) WEREAS olgstel $Y - A

1

kol

g B4

H AFE VR, AR, MR 7|5} 859



VR, AR, MR 7|8} st&2| STfof et HERZA]

Ad wHe FAsgon Sde] S Aol v
VR, AR, MR 7]} 3}<59] EAS AT
gFd 59| 2ol HkgEix 23l uf ]

B ATAE VR, AR, MR Sie] S golA] B O R AEHUEA, A2 e
T PP oA, AN S T} AEAE Bk ﬁﬂw% A stel =

A eQln F EvtE dolugitk

oo
N
Y
o
%
1o
4 rlr
ot
il
rlo
H1
=
fo
ok
y
rigt
o

h=
El
fo
Ny

9 =2 gaA =& 3390 A A<l st
& AAE xFsto, AFHoZ VR S5, AR7]HJ 8k, MR7IRE fi}% ok 4AE =%
9k 7F Ao Aska wge 1EEy] 918 271202 VR AR, MR 7]HF §H<5o) sk A
ol &S = ol ARAE GUF 2HNHJAEC wE a3 F7)9 IF 7+ Ajo] 2 AP

PAEZ BHstgon, 7 A7 A3} 249 AAE to3t 2
VR, AR, MR 75} 8}<50] A &3 F7)0) gk B4 Az, 14 &3 27)= foive s
g Byor & AFE YeRASITE o= VR, AR, MR 7]4F Shgo] U w&3 9 S
E40]

N HHs BEEH L A AR G} Y S Arjolr, HEHRA )
ola] Qukslrl TPed Aol mw s HTE FPAANY] A% BEAA AR VR AR MR
ek B5S B4E S e orlant

A% AX fdol we Ty 27) B4 A VRN S, ARZEE Sk, MROEE S A
o 271 ARZIHE Sls5o] 7P 2 H3 47]F Ko, VR 7]k Stsgo 1 o2 2 &3 7]
2 UErDh ol shEtie] $7) 23E VRED Skt Ag AAl 870 @A EAIS
= ARO| Sl AE3e W o S s YERiT 1& BAFM AR 71E0] T AR
VR, MR tiH] vlad e "o R 5o Jhsstal StgArt A He 7lee del=rt
S22 Zoth mEbA SgAls sl 7ol Aol dal v Al 3 bl =2 <8 2 e
Z } 4

A AR de 7 don, uHo AE3HE W YEY A JAAFsE HAs
+ A&7 WHol 2 4 Utk EFF Radu2014)= AR 7|9 A7} Bheks 717 A 5&
3 T4 A ZA 9 Aol EHS EASIGTH AR V)&

iigﬂi

rlo

ok
Y
=2
N
N
5
lo
)
0>'
o i

g o] HAEa AAZE Wayh Yehd=d dhske], VR
Fo] S Algs] “11T°ﬂ UL&XV} Eﬂfa‘ﬂr«l olFFE /M g ARl AT
= goj —7} 7] el 84 e 7
of F7HQ AR7F HejA= ARZINE Shsgo] VR, MR Z]RE Sk g3 HlsiA &5 1§ E 9

rﬁ

L _IE rzi
o

ol
-

\_

o
o
%0
°
>
o
J9‘~

fy
_>|i
©
hi
B
¥
o
A

o

MR 71%E VR ARS] B EFT §3 lERA vlan A2 sk 240 4457
A, 7 28 M1 S B E7) LA SAALR o @
o 9= MRS A713 B4l WE A0 vEky

- 475 -



DNSHEOE|HHET, H24H M3

2 FAI) FEE ATEO FHH7] g WROE B & Uk @A Q78 T
BRES ORE VRS A8T S BHL /NOE SHYom, AR MR 71 Sl U A
FE MaA Ae oly] g 29 A7 BaF Agoltk

B ATAE VR AR MR ZJ ol o S ATHE D= Slsnd B ATl
TP A% WEES AAH 9, HoH 9, 45H 9902 BRI, ol Y& #A
£ FAEAES F/HH0E HASIETh 1 Ak VR AR, MRV Si5o] JEE O 5
A Aol7k gIglen, Al 9o RN fAE AnE Uehigit

S DAl mRbE frolsh % - F - nESMY, AUsEA WY o) ARHOR fe@
Hol7h YT % - F - WEHY WRIA g 2 5
o2 UBEHTh ol dA 2 - F - 15 A VR, AR, MR7|RE Shgo] 71
e AEEI Je T 43S W
3t HA eSS
o ey 3 8T 2B
& A ER s e due) 2o e
B ek

SR, Y AR GE ZUEN SRS UBBAT I, WA, 2
A A7} o84 Al(balanced design)® 1A B3 A Al(unbalanced design)® $IEA] o] e 2H
I BN AR, AFAAY A 9 2 &% 27E BEAoh B3 Sddse mE A3

= 98l HER AR S FAGAoY, FYskAl ¥ AR Uekt o= AFWAE

o)

& o

AT Are] FEI A& 47 SHHA FW7] dEeld, o= ARI MR7|HE S
AT7F F7HR 02 o] Rzt B A= Q= =7t 7e e Aot
S5o] AT Hedges(1985)9] B3 A7) a4 7] wel 2
a3 A719 H”OPUJL VR, AR7]‘?l 59 Sy Aae AW o R wo FES Hols o=
| A3 Tl FF VR, AR, MR 7| S50 £ AAS 9

< 93 A7 A H(evidence based practice) E HATFOoZE F-go] 75T Aot ARFow H
AT WEHEAS FEAM VR AR, MR 7]RF S5 Shg s Foledl Z1HEE #1183
o & A= FUollA @A71A VR, AR, MR 7]HE Sk59] Sk Aol tigk A ATE] =
W 38 9 AeE Agsta &5 E dAFEe] WS AAEkeE 997 9leH, VR, AR,
MRE &l eI B 9o AYA A7 L & AL Aoln, T AT FE S
o 39) ARElel wlwste] £314 Aolg g AT =3 e Aot

£ ATE 5 3T 9TE AT ANL o2 2
VR 7|5tke] S5 Ao AFHE YL, MR 7|9
S AAE =Ykt v AT AU

J.?L

ol o

e

fo o

ﬂ 2
t
rsk
BN
i)
rE
r (e}
1o
o
2
t:o{,
i)



e d7Ee] a7t djFor FSstel 2dad 246 ol s dTEs FEde
gol of2wo] AT A AT wkel 2ol M

AT dol=9 o wo= QI3 2

MR 7|k Shzoll tigl Thed
ANE = A= 2otk ol& HAsiA= A
2SS, wsIEE S A A=Z Aelo] desiH, VR, AR, MRO] 7]E &
A ApEskE #-80] o] Fojxof & Zojtk

s

- 477 -



DNSHEOE|HHET, H24H M3

Fazd

AAA 015). AHFFE 7 7HAA Z=Oe) S AR A8 E3k vEREY. OXES
ST, 13(7), 293-304.

(Translated in English) Kwon, J. S. (2015). Effects of Computer Based Virtual Reality Program on Clinical
Rehabilitation in Korea: A Meta-analysis. Journal of Digital Convergence, 13(7), 293-304.
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FEE=EA], 130), 359-370.

(Translated in English) Kim, KH. (2009a). The Analysis on Effects of Applying the Contents of
Augmented Reality - Focused on the English Class in Elementary -. Journal of the Korean Association of
Information Education, 13(3), 359-370.
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(Translated in English) Kim, K. H. (2009b). The Effects of Learning Activities on the Application of
Augmented Reality Contents in Elementary Science Instruction. The Journal of Korean Association of
Computer Education, 12(5), 75-85.
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learning. English Language Teaching, 22(4), 53-74.

1A% o1, B4 o4l Tl 8 Z2T2lel BR0| e TIH| T} BaRISe| s
olxls ¥ F=nUshn et

(Translated in English) Kim, J. Y. (2018). The Effect of Mixed Reality Programming based Motion Recognition
on Task Value and Persistence of Elementary Students. Unpublished master dissertation, Graduate School of
Korea National University of Education.

ARE, A 7 o). SAFAVE APsge] frobedt el &3 B gl nAs
Y. delRotu=T, 16(4), 449-468.
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(Translated in English) Lee, T. S. (2017). The Effects of Augmented Reality based Guiding Inquiry
Intervention on Science of Students with Learning Disabilities. The Journal of Inclusive Education, 12(2),
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