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The Study of the Analysis of a User S Perceptlon of Screen Component for
Inducing Emotion in the 3D Virtual Reality Environment
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Abstract

With the development of information and communication technology, the possibility of utilizing
3D virtual reality in education has been sought. Especially, the screen composition in the virtual
reality has the possibility of inducing the emotion of the user which may affect the learning.
However, there is little research on what aspects of the screen can cause emotions. The purpose
of this study is to analyze the user’s perception of screen components inducing emotion in virtual
reality learning environment. Using Multi Dimensional Scaling (MDS), the user’s perception of
the main screen in a representative virtual reality learning environment platform was
investigated. As a result, the dimension of depth on the screen and the dynamics of the avatar
related to the movement were confirmed. This study is meaningful to explore technical variables

that can induce emotions among screen elements in virtual reality contents.

W keyword : | Virtual Reality | Emotion | Screen Design | Virtual Reality Content | MDS |

HR): 20184 06 182 AAtetz el @ 20184 078 162
THYUX 20184 07 162 WAMANK}: 8K F, e-mail : hjonghan@snu.ac.kr



e

“

oMo s A7

A

“

o

E =
skt
43 weh &<l

LR

oHs). 7+

}

ke
pa

5

(SCI"
een desi
S|
an) 9o

7(] I
18 Vol. 18 Ni
0. 7

=
RLN

LA &

e
_r o
EM%@ML%
zTZEe%7ﬂﬂ1!17roT
M%?ykﬁ%i_g#%ﬂ
W%@M?Wﬂ%@@&_?ﬂq
ﬂﬁ?%oO#erdrﬂuuEk%ﬂﬂﬂi
,mW mﬁ}ovlmai,wlllqowaﬂo,ﬁ‘olﬂe‘@‘lcui
E%ALE VﬁpﬂoNEAT aon_7Wuﬂvo# T %
T B _ﬁuﬁsz@o} MJ%E%J ﬂx%}
dromﬂgovMéuwu]HWEourﬂqﬁer ﬁo%%z_ﬂr}
ﬂﬂ%_ﬂgzﬁeéwvuﬂyfely Q%}%W_s
et ® o D T B o Bt ol W o *
BLATAoﬂL]} S W - 7Aﬂ3¢uovﬂ}%ﬂﬂ
owa . 1r2 NS Mm; N T~ O# —_— ‘U_I To° owa T o ‘mﬂ_ lﬂ o ﬂ_v Q.wo ol ‘H_OI
OM%7&Hﬁtﬁ?%&%@ﬂweﬂomﬁ&rOE%urmﬂﬁ T T
AWﬂLdtmﬂurmﬂuﬂidm7ovﬂ?ﬂﬂm%moiddos T &R
Toﬁrshgmam.nsn]ﬂ%uﬂHOAoanNEATEMIHm 7ulxﬂovm ﬂljlm.‘_
aa]ﬁdo;x Eﬂ]emo Lw1r4o§1roafumjlé _ 4onﬁ
Loﬁjqi HOAE@]%%muL%@17AH@%g T T R
uagoqﬂaﬂj&ﬂe%,ﬁafiézx%um;o olﬂ__oﬂwe.m 7um_.xﬂ
ovﬂasoauuﬂgﬁ#ﬂ'ﬂourtt7ﬂﬂlﬂmm%mﬂmouwﬂ ,,moo#
@%ﬂ@ﬂﬂi@gg_o%oﬂ;.&@oie%oﬂﬂeﬁf& WJE
uo@ur% ogﬁ&uo;.%ﬂ}ﬁﬁ nuraﬁlg%%ﬁﬂososa TER
7ul;o o} N B/ ~N T0M117]JIJI, Een = 9
wE o oy 7 = = " K- T B B X S oy ur
uogiovtwo_LﬂLmaﬁewj@ATlﬂhqaﬂﬂﬂdon& T :
_L_lon_ ‘HOI,AE‘UF V_l.ﬁilhl,ﬂ;:oxll ;oL‘ﬂ_EHm‘UF ﬂu,ol‘_lbr
70 @L_cooau %Ha}ﬂﬂ ﬂ}ﬂei.mL EmM
— 1R o mmL oy al ~ o ~ B/ N ) o ol ot 1A
s < ,I.AMﬂ T = o B B N M o L X o ok o
A T 9}04ZEZEMLQEQJUZ E ™
é&n% A X B A_u14_,T — PW]U,7 o I
il dl]o - Hfloxﬂ o, X n_u77 ~ LJ.o ﬂ_wu
o . o < B o _— o BIER S M- N T g
ﬂo%htm@ﬂ_.womlwgelo WLQWEWQ&.W_OWEWHH "l ﬂulai
R wou\%; T EXE i M?@ﬁ:._o o A
ajo =T Ad.:o]7ko o = E1¢M_. o NI]H@
o W M B N = 2 P L o) W = B 3 <
XD~ <N o) o ‘_.HOMUI ~N D T ‘_lbr ro il 1mnmo 17rL = o) gl ) k) ﬂe i On_
K _,@11& RS = @ovuﬁH_]%l w T X Or.no@]
%0 W = oI To o 0 Ak N o) X X ! = X T
T V_,@q_}} 5 o -y < E s K - G I
HE 7Lo%oﬂ7i1r§s N ﬁ?umé_]r o A
kB Vﬂpn X o mﬂlqﬂﬁfo%ﬂ% = Loﬂ?
%mkyﬁq%&wm% zwg%ié%gn% g .
?%%W%ﬂmﬂr%mﬂig WﬂumouTEW‘@oL@ros 1T50A,woanﬂm
zw%&ﬂlﬂﬂﬂﬂ@ d_cma%w ﬂmxﬂﬂomrvawﬁuébcﬁﬂﬂ,l
— = _LPooﬂnJLluao&o B OMDEE1_.,|5017UEH__,TQ|L.UIH@|1J
Uni]x%ﬂnn_mal é.ﬁor Aoﬁ%%%oﬂﬂ] ]_erauﬂw
qwo#xélxa%]xﬁ hHoATosma.,moﬂLxﬂ mM%\o,_Jm‘_Amw [Eoo
ﬂM@@]ﬂ.ﬁﬁ%EW.i @frﬂugﬁozfjozﬂwﬁ,@v@mjﬂﬂﬂﬂnﬁoﬁ
odﬂﬁﬂ&u@]%geﬂ&u X 1@@0831%%Toloﬁwmmﬂpl1mfbwmﬂi
Monw@waz%#ﬂllf %MﬁoﬂmﬁrwezgaﬂEoﬂmuoﬂ,w%u
%Kdrwmﬂ Eéﬂs%dn%ﬂr?ﬁ%% %,.Hmm?mﬂmaébx%p %
Jal AN o o] W ]A.ru]_! 20 AT,|,|1_. T | = 5 0 o B lﬁ,l gl = Moo
&ﬁi%%%hzﬂ@z@ o wajzoplorlﬁmeé E,Lo_aﬁov < &
_Loaﬂeo7%_nﬂuuédlmrwdlwu§.éw/mﬁﬂodeulMio_unDuaﬂou_/rAMmﬂm.wxmA
oaragﬁz04;$ﬂquAx;oﬂ@@arggq%aﬂmgwm
7_%wu,ﬂm$anwo onEmaWurmﬂo?LmooMﬁﬂogoﬁﬂeo@oqomout
arqo].%qfrmﬂ}ao?%d 5 #%J%ﬂw #@rﬂu %o %
XDPQ éﬁfﬂdr V&qE Ly H%,JEO%@E
.A,&udl‘l OOIr‘ﬂld;AZﬂqvlmafoLJIAH‘lr,l‘UrA N A
ﬂuoﬂeiéwmduzouﬂwﬂﬁﬂmlwqmﬂoD%:vﬂuymfiﬂa
x o T ;
ug%sﬁvx j&rﬂm:cwg},?w.é]ﬂm%mpmg
Qﬂmﬁmggﬂfﬂ%{%%ﬁmxﬂov
o ‘Ur i A_ ,A.w ,m.w_l 70 ey . wo o HA
umm B o L.H T = o Rm 2 ol el
No T ol o 0 T LGS _ﬂwu = )
LAT Mom S o z RN
b . iéi_/
A T ol o~ —
o & A o=
Eaazumﬂwﬁ
7d|3nd
Zﬁ



T 167

4 24 ¢

]

e ¢

g

pH A 2k o

st 87014 bl A 2 74

of 7}

.
1o

A 214171l

3

w3z eI,

AR
All

ol &

=
o

}

3]
<

%

*

4 o2 tehfio] v

b ol wrt ¢

S

Ak, webA] AR 1Y

zéy_
o

2 A =0l 45
tH9l. 74 (feeling), 71

:_6‘_‘
5o AHE o 9lA

=

]

R

¢+

25

3} Az

ol

)

of

0

ol

b2y

ud
gl

&

(mood) &

=]
Rl

il

HAl = g

S

24 9L 24

ool o]

=

o|

1

el

AT

=

olg] 4R

7FesteH171018].

2

1o

i
23
-
=

1o

|

s AA

L
T

o4 Al2Hd AR

HH o2 ARE A

£ AL Bt &

s AA

71 1

S

B

3} o] Al A =

Kol
=

o}l we} o}

il el 711 o

3]

+od

S

o 48

FEE

¥t

A,

3l

A

AATH8I[19]. A2 Q1A o] 2ol mE

Ao
1=

pna
=

BiE

)

EEREN R
An Al £5e FoHA]

N

W M & #-g-o] o Foi Ao QIEH13].

o] A

=
[¢]

e ol

L
T

[e}
3

N
T

13
=

g o)

Fohet 4ol el o

HH
o LRt

Zo
sl

P
=

A= dhte] o

Al
=

sh

0

~

o] A= JrH14]. HAH A A

Ass

Pl

o] tH21].

X
g

"

SHEH 5]

hs

I

"

il

7HA
o] o]Fojxa SlrH16].

@l,

N

il

e A Aol ek & glon o



ol Graves Mﬁ:ﬁéii;& Plass etal, | Z&F
. o) | ooy | @4 | ey
[22] 3] [24] [25]
Wl 2 e [ ] [ [
Az °
AA el °
710] °
(depth)
ek °
A2 [
SENE °
A4 ®
QNE7] [ J

HARAL AFE 5o HAERAS Ao T
98] il slo] A1)
g 2] sk BT ol u}ow <IEf3fo] -

il
w
_>|’1_‘4
1‘3
lo
]
)
=)
>
[
o
=)
offt
s

&‘i
Ob
ol
s
o

FomA ABAL 19 2L PR

)
oyl

o 7 -
s

PL
2
il
E=A
.
O
o
i1
o
l-fO
>
)
2
(ot
oY,
il
-

ol W
4
N2
ot =
ko rlo T ot on

soleHIO] sHAR Al
& e, Gres vﬂaw s
Fe7k A4 oA 2

o
o
kot O
Boto rlr oot

ol CERE
42 wgslel g A A 232 FHa
A A welrizel, FHa ] BagE
s R A4Y 92F Fa A4S FUT 5
918-& aeistol 2 W67, 339 AP 5
® o] ol W@ FHAN e fY 4 A
BAE 2 9ast gk

o [—
2
>

>

=
X
Lo
~ i
o,

ol i

Mo & rir

doy o it
T ox
o 2

Q‘L

mﬂ:

_01

rlr
L glo
;

+

O

ko

B

=2
=
ro
F
>
o oy M
1>

o

M
1%
Q‘L
N

]
==

0

=% (Multidimensional Scaling: MDS)

o Ho Ho
of

oy =
*

B3R o

&
W

o
>
il
=2

>

>

ol
X O

0

BN
)
Mo
1%
s
s
u
2
B
rr o
v}
r 2
o

it
ofy
Ol

r X
Az
o
=)
0,
>
o
o

=

N,

e
ftolct. ol 3t 7ile] 54 di/del
o

5V
ol
ro
[\~
o
rio,
ot
rlo
w
Y
rio,
o
fru

>
K
o
QL
2
i
&
=
2
o
_|>i
= 2
ro
-
BN
-3
Mo
“
£

o o
rlo
s

o
N
olr
rot
i
o

[o
N
o
S
o

ot
=2
>
o
1
RO
(1
el
RS
R
ol
o
e
1%
P,L
N
o
o)
I
2
o

>
Ja
e
o
it
o
fru
B
rd
=
rir
=2
i)
el
N
R
ol
Kt
>

O
M Mo [z

U/ A R 1 2
-Lil
ox —
oS

N
B
g
_&?\"

(o]
00 o
ol off
Hr AL
o 2
3 =
>
o 12
ro. 4
RN
Vi)
BN oz

U= X Z(positioning map ;g‘% perception map)
B AAE A4 S 37 71E

st Fo EAIg Hrrt A el & 4 Utk
[29]. o1& ATl Qlof & il
Aol gt Q1A o] & FAHORE s 7} o
A Aolds dfAEte Jidstrt 7hs s 19l
webs] E AelA = THEEA W-J s et

= g thsh AL o8 o]l Sl sk gl
g Aol 24 shein We Wolxl WES R4
o S FozA TR AL NFoRA 24T T

e RN

o YeAE Felstud

o
=

2. A Aap
B Qe 249 24l 95 Aoz sate
2 st 84S FHsAL Qs UL FQ s



AT 169

<]

A
&

H
R

]

A
e

]

AF&A) ¢

1

I
v

T
EWMDT_ﬂ!mﬂ‘.&l
= }mﬂﬁaﬂax_/ua‘_n_rm
C._dﬂAﬂ_HL!Elﬂ]ﬂ_rm]_idloTﬂr
HEw BT @r%]ﬂ@@rﬂkegmﬁé
_znmeroA% T B G mnﬂauy = = om
A o X s - CLa
v oo b P K 20 N ™ K K B U W
ﬂ*o.m,i%%%%%%ﬁ%%%ﬂmﬁﬂ W%#%%i%iwﬂﬁ
= o = | A o
3 E BN o c Nt 43 Fe X Koot gl THE xS &
@ﬁﬁﬂ@w%]ﬂ%%@%ﬂﬁﬂﬂ ﬂuﬁm@@ﬂrﬁﬂﬁﬂo_
. LC o WWI DT_ZJlo‘LI ,Hlﬂ_rﬂﬂ_Al o ];o ﬂu‘lﬂ\ﬁ ‘Iwﬂo‘l
ﬂrﬂvﬂ oﬁa#]_sui ]A;odl7 Jj_l\_Lognd1;o# = oy <
%ﬁ,@%@wwaﬂw,ofW&wﬁﬂ%ﬂM _mf@oﬂ@ﬂa%ﬂ?z@m
c._@qu%a«our_ﬂnwmﬂﬂmm_woﬂﬂﬂWhv u%dnﬂ\oﬁaﬂmw‘dhmﬁﬁ:,gﬁwﬂ
aafﬁéaa}iym%zzwﬁaw_ mﬂw%ﬂ @:J@%o
%ﬂ:,xE?mwm.j.ﬁmﬁ@uuuwrror%x@ wE zioﬁaﬂﬂwﬂﬂ%ﬂn
}1imﬂ,o%u %,ﬂ%ro%ﬂ@ hﬂoﬁio_ge e
waWW¢am§MMW%JEwm Wﬁgzﬁmﬁﬁw%4g
L N ) o= S AR Sl 5 & T© oﬂﬁoas
N W o B 4 TwE ) R NN 0o T =
gsﬁ_ﬂmﬁ T T 1ﬂouﬁvﬁﬂﬂﬁe.§1§ ﬁoﬂ_cmqﬁoq%ﬂ
g BT %ﬂﬂ@ozod o],geaﬂrﬁnﬂrﬁo%o%ﬂl N
ﬂr%%]i%ﬂ HEDE}A% i_ﬁéﬁﬂn% = T
OOOEM!O@Oﬂ%OTﬂEWWCLWﬂUQHT‘@Iﬂﬂr@MEWMTZTU%HDM
- N %zﬁwﬁ]or1Lﬁﬂﬁ?thwrwrzj_ma?a:cmw
ra e ELHO]P,_% ]E7o_o‘mu;ox=_ﬂl‘_ A_;N}_L_l{ﬁ
WO ok 7_,9_3.,_@% - Ho Mﬂﬂuuub/l Mo o
Miomeiﬁo@mas, 5Aowmﬂbysaogﬁxi A
%ﬁ@ﬂé&%ﬂrmmﬂa o W %WW%OLW%WM%WA
i ™ o X o EE
gﬂﬂmwwﬂmmmsﬁ _;@H;;@mm_w
oﬁamﬂﬂﬁw%ﬂw@u%wwm Moo e
fige TR g g
4_650 q}rﬂol.a ﬂﬂr
"o oy = &% ) -
Jméeﬁ_-dl‘m.o U.nﬂmhmoL7E
ot,_.mﬂmelloi. — 2
PRLECLE wgElg
ﬂrogﬂﬂ??ﬂgaoﬂbmﬂwﬁr
T TE L ST 1
~ o ol i = = o
Erv‘_lﬂ_/!,l ~N = ,NVILC £
_gaoﬁa%?oﬂﬂnwm%
aﬂ”ﬂruﬁ@ﬂ% 5 ~ g i
= o = %3 Tk z @ 5P i
1r]r7~| ;o‘ﬂoiﬂow 5
@oﬁaﬂ%ﬁ%wﬂﬂnw
A NEES s
S RS S s
RO KX duc._oﬂﬂmﬂe
2 < T OBR g =
A&ol];,mo ,_wo,S.l
HﬁO‘L! :i -
;O‘uAl\_Dﬁ]r‘_lbrnm
_,ou,m.nml%

sl 2[31]

S

s

]

T

gro



V. A5 A3
L 2l
A91e) ety

kel AE vehd o sl Ak

S AR Ao R AEYA Fhstress value) S E3l

24 7hsatth ol vk HEWel oM A H A

U ko] BEUX AERE XA 3 vER Ao

ok Rk o ~E2 gho] 02 ool A gtst

thal B = glom 01 o] 02 o3k A$- BE
9 )

%QE 311"—1?:_} E1r[28][30] °]9Jr s‘ﬂﬂ 2}1e] g
& YehHE= RSQR® Stress and Squared Correlation)

7HO6AY B8 2T Ae A4 4 %

ﬁ
ﬂl

1i}%oﬂf\194 ZEY A e 04309, A
394 AR Ads] vron,

(m o X 0

RSQ7} 0.94& byttt
I %2 A9 2EY A 33 RSQE AW 29
z,:

=HE /‘Zo]cq AW T Ads) v

E
i)
Kl

B o (3 2)oF 2o, o] & O o® vehid [
# 3]eF 2t

st 72 e
1 2
3hA 1 —.4794 7607
3hd 2 —1.0602 —1.5458
3hd 3 —1.3371 —.5488
3hd 4 —.8645 7321
3P 5 1.8817 —.2534
3P 6 1.5024 1608
3hA 7 —.4725 —1.0019
3P 8 1.2003 —1.3554
3hd 9 —.4791 1.1240
3hd 10 5802 9274
3P 11 —.4718 1.0004
2.1 12K @ 3749 2ol A4
289
0
. 2810
1 - 2910 B °
0 ]
206
0
N o5
W )
[ LN

g

a9 3. 2z Q1A # 7k



A A A A i s A 2] oigh AR 1A 24 A 171

(27 3lollA Y& g & 1349 Aoz 4 2.2 22k 9B i A
3] B, s 5, 62 el e 28 o sk S0 2 23U 7FoR B A4S [19 3]
29} 3& shetol] X3t & 4 9t} ofel| Wik 54 A X&ES 71502 344 1,4 9, 10, 118 Aol &4
= AR 7PE W A AR HEAQ] SHoR ) ato] 928 glo.n whdel| shd 2, 7, 8 shvte] A5
W 337 3HH 59 dAlE nlas) B WP EatA| Fobe Z}7ko] YA 8 ik oA Wa] Woyd w ol &3
2 9}, Hlnske] B 3 7px] 23 @

spd 3] A= 574 A o]l

744 vhek 4 gl Feleltk. ol WA g el
2 5 gl P22 Alop} w} St % 4 ol

A

)2l e sl Ao ik A149) Aol FE Ao
2 ekl 2el(depth) 7 2174 J
0] we 49E Hoz
A7F 149 A 07

B3he] 7o) A0

a8 5. 22 A i oA BhaE(D)

2A49E 71702 A2 Be] Boj7l 3l To
= s 83 109] 74 2 Aol g A9

Ago] Yol 5 gli= ofulel T Q] ol

> ol
=
>
~
>
o
>
N
)
ox
fol
‘QJ_,
ofo
o
off
2

= 4
%0,
rir
Y
i)
vl

S

off mz ot
1

s
i
i
o
E

2
4

oo AN
@
o
-
jur)
-
ful
N
=
i
B
ofr
-

1o,
oty
rd
o
fr
oty
ra
]
)
oty
ra
©
u
2o
ra

4 o

=
=



Y4
] '18 Vol. 18 No. 7

=
RLN

—_
A
m
iy o B 2
x Eztiﬁl]&lmmmujldl]
I oATMﬂEm_sﬂ« L;WLC]L
e L]puunu ! i_a%}x%uo1
T S T m@Mﬂ%ﬂ?@]@]}i@am}
e ﬂoiﬁoFL@o#av,ﬁoﬂﬂ_iiﬁ,lA]__/IMﬂ&oﬂo‘_ﬁl .
- L o 2 3% ﬂﬂoo»_/ﬁﬂﬁqaﬂi P YA
» Mﬁﬂm%uom%éwm%%ﬂlﬂdrwoixwroﬁ %@ﬂ%@ﬂ]
ol om;uaowﬂa:nvwﬁ]o@urJ o 4 Rz Im o o) o
T ﬂﬁﬂ%ﬂme_wm%mimhm%u?ﬂi@@ﬁ% Efrurobcwzlfﬂ,ﬂo“n?ﬁogrh
_ar,mm_zm%Amq_/%w?WL@ m]ﬂ Yoo @mAMwBBoE%JésE%
ey e " o 1L711%J e os_}}%_z B X° mA,_ﬂ1q
mmmmMgﬂ7mud%mem15%ﬂw@x,A:omwdrmmwmw%uw?ﬁﬁmﬂ@oﬂuixjfimhuo
%VLL S wﬂ_%d‘J@ﬂL}Wumﬂﬁ omﬁ:,L;e? - o T o rN
%mm_/%ztw,uﬁﬁoﬁﬁmmoiuﬂmﬂwh,_ﬂﬁ%@muﬂwoeow ERME%QOLM@_O@%%Q
~ gl ,m.‘_ .U R ol o el ~S ) = fist =" ,A| > o il
@ﬂ%gyxﬂwﬂo;w7ﬂuw;ia@%mﬂqaw@o;ov%aﬁﬂ;wﬁt%mqw
ﬂ%ﬂg% o R @%ﬂﬂ%i%%ﬂ,mo@ E@ar%%b};o@_sv E o <
aqeogﬂjz T4141ovgk} E_A@a;;o 0 ﬂAlﬂmﬁwﬁ )
ey 7A@.;H01kl o Aﬂ71_. = o X o= EeCY MﬂQ1JIé_ o o
S 9 LElosi Z_ﬂu‘x#%ﬂhﬂmeﬂwmtﬁ#a&]%]lt]rnnéxLulwqﬁ
%@a%mumemhwq@w%gQ%@a%émagwom%wwggwqmﬁﬂ
or _7_6L1_.ﬂ»| _— e 501r r ,l_r‘,% 7. ! uArOO]_lL. leH
?%,1_2 %1&%{% {os,iiédbl}e_ﬁnanﬁ.k }J7E(no
w“wr@?drmooﬂﬂﬂu@mo%;oooomouﬂ?wﬂmﬁmzmwoaro%ﬂ%ﬁ%ﬂm%%x@
XY L2 T o % ﬂar%_f%?éx%% LEEGE X < -
oF T o %.ﬁbx%p]ﬂiﬂ?]ﬂﬂ Y LM_zﬁUrdrmaou,%ﬂzdr@
geﬂo_s;e@m%@v 7}15ﬁo}aaﬂ mM147Hﬂ &
fQQQanW%%QKOWQLqQ}q EET SR
A_cﬂelfi%oum%%ogﬂiwwglfﬁh EoxHoad
B o T CIal Vo X o T ,mvlpfi,_@ob‘_‘l_la‘_
= 3 T El o~ X OM :i Zﬁ = o5 0N
o’ 1 ca NN = o N o 5 o= T
W o o 4 drduw,_ g Ao Mo
oo I ol T 2o =
%ﬂquzq%
coE oo PEHE N o
%ﬂmﬂwﬁ ) < "
;O_IJ.} ok =
W_.m_mﬁ_%? oﬁam%oﬂ.ﬂﬂzﬁ% .
mﬂz% wquwawwwg
= a} =AY <
AETE W%ﬂégwoﬁa?%_ﬂ
Ee iz Vuwognoilmo@ﬁﬂ
| T X JNWVﬂﬂQﬂW__/uELszF
qiqo; xgﬁ,&@l Mo
o] i T oo X0 b oy mal| i
El_u] d oy 9T imwh]
o Mo o~ Lo X I = Mo o 5 ©
TR g ﬂﬂi%ﬂ@]ﬂ@@
M@u@z @unuwmwﬁm;omjmjﬂ}
cde @ﬂ%@gawwgw
B o 2 o R @ﬁ@iara;
A,o|,m.A,mt ‘Mm 711,%17Fﬂobfﬂ.o‘m.nﬂboﬁ
,ln»_Ll o= N - g
LT . m@_CW%ﬁ7$%W
owlxo K %a«ﬂdgw‘w%%
oy i P B B dE zu
%ﬂ%@. ,:Ma ?mM;vvm_.unuoso“_oa_@&
_ R <0 I
AR B M¢W%W@mWﬂh
- meﬁﬂﬁ%@ﬂmmw
ey ~ _X
;OLC‘,%




T 173

4 24 ¢

]

e ¢

g

pH A 2k o

73
AR
=

el

P B BEdAL 2016,

3]
[2] L. Chittaro and R. Ranon, “Weh3D technologies

B

1o

Ak

TE

B

cheom B Ao ARA % 5

3

in learning, education and training: Motvations,

issues, opportunities,” Computers & Education,

Vol.49, No.1, pp.3-18, 2007.
[3] H A. Wadlinger and D. M. Isaacowitz, “Positive

o

I+

mood broadens visual attention to positive

oAt NMEE WS4 g Holga] 7MA+

stimuli,” Motivation and emotion, Vol.30, No.1,

pp.87-99, 2006.
[4] A. M. Isen and J. Reeve, “The influence of positive

Fefd o)

= 2 Al

FojHth o

@gate] o

A2

affect on intrinsic and extrinsic motivation:

Facilitating enjoyment of play, responsible work

=
el
TH
A

o
"
w
N
o)

o
ol
el
7U

o
-

ox

¢

Motivation and

”

behavior and self-control,

emotion, Vol.29, No.4, pp.295-323, 2006.
[5] C. E. Waugh and B. L. Fredrickson, “Nice to

know you: Positive emotions, self-other overlap,

and complex understanding in the formation of

gt

of Positive

Journal

”

a new relationship,

Psychology, Vol.1, No.2, pp.93-106, 2006.
[6] J. Diemer, G. W. Alpers, H M. Peperkorn, Y.

g

= e FE3isitt 9

ol A A %]

Shiban, and A. Mihlberger, “The impact of

pecepton and prsence on emotonal ractons; A

=
o
i
<+
)

Frontiers

”

review of research in virtual reality,

in psychology, Vol.6, pp.1-9, 2015.

[7] H M. Peperkorn, J. Diemer, and A. Mithlberger,

“Temporal dynamics in the relation between

e A

”

presence and fear in virtual reality,” Computers

in Human Behavior, Vol.48, pp.542-547, 2015.
[8] M. J. Hannafin and S. Hooper, “An integrated

7@ o] AREAE B el Tt

bl

3

il 2o A

°
= 6°

=3
T

”

framework for CBI screen design and layout,

Computers in Human Behavior, Vol.5 No.3,

Pp.156-165, 1989.

AdA g ot

F ek

=12
=

o

)
¢

]

o
el

~NA

1o
ey
o
9|
I
el
T
i)

7} ©l

, pp.919-937, 2008.

3

AFA AT, A2, A4
[10] R. L. Payne and C. L. Cooper, Emotion at

il

o

)

work, John Wiley & Sons, Inc, 2001.



174 3=Zel=83]=5%] '18 Vol. 18 No. 7

[11] G. Matthews, M. Zeidner, and R. D. Roberts,
Emotional intelligence: Science and myth, Mit
Press, 2004.

[12] J. LeDoux, “Rethinking the emotional brain,”

Neuron, Vol.73, No.4, pp.653-676, 2012.

[13] Z=A&, Dalg, “AAe Aol §3He w3 =
A sk BE I AT AlEroals, #1939,
pp.149-180, 2012.

[14] R. Pekrun, T. Goetz, W. Titz, and R. P. Perry,
“Academin emotions in students’ self-regulated
learning and  achievement,”  Educational
Psychologist, Vol.37, No.2, pp.91-105, 2002.

[15] E. Jensen, Brain-based learning: The new
paradigm of teaching, Corwin Press, 2008.

[16] 2t 1d Y, 23, “TAEwIHA A7
ol $HAel 73 W TS HE o
REE (YT Al #3 A WA EA
Yol A8H, A23%, pp.199-225, 2012,

(07 YL, w58 & o] w57 ] 2007,

[18] D. D. Hoffman, Visual intelligence: How we
create what we see, Norton & Company, 2000.

[19] W=, AAE, “oled gtgol M 358
g e 7 840 gk Saat Q1A 24
719aEAT A®H, A1, pp.59-79, 2006.

[20] L. Rieber and A. Kini, “Theoretical foundations
of instructional applications of computer-generated
animated visuals,” Journal of Computer-Based
Instruction, Vol.18, No.3, pp.83-83, 1991.

[21] M. Szaho and H. Kanuka, “Effects of violating
screen design principles of balance, unity, and
conpletion rates,” Journal of educational multimedia
and hypermedia, Vol.8, pp.23-42, 1999.

[22] M. Graves, “The art of color and design,”
Journal of Aesthetics and Art Criticism, Vol.2,
No.5, pp.66-68, 1942.

[23] J. Machajdik and A. Hanbury, “Affective

image classification using features inspired by

psychology and art theory,” In proceedings of

the 18" ACM international conference on
multimedia, pp.83-92, 2010.

[24] J. L. Plass, S. Heidig, E. O. Hayward, B. D.
Homer, and E. Um, “Emotional design in
multimedia learning: Effects of shape and color
on affect and learning,” Learning and
Instruction, Vol.29, pp.128-140, 2014.

[25] A, “spdolA A= A gl e 7}
A7) 223 Wl A g n RIS, A3,
A2%., pp.157-165, 2013.

[26] QA e AL “TIAEA Sk 3o A Sk
& Aok 2AEG Oigh ole A 1A W

ekt A33H, A2E, pp.161-192, 2003,

[27] S. S. Schiffman, F. W. Young, and M. L.
Reynolds, Introduction to nuidtidimensional
scaling:  Theory, methods, and applications,
Academic Press, 1981.

A, A94E, A2z, pp,19f44, 2007.

[30] J. B. Kruskal and M. Wish, Multidimensional
scaling, Sage Pub, 1978

[31] R. S. Lazarus, “Emotions and interpersonal
relationships: Toward a person centered
conceptualization of emotions and coping,”
Journal of Personality, Vol.74, No.1, pp.9-46, 2006.

[32] S. C. Lozano and B. Tversky, “Communicative
gestures facilitate problem solving for both
communicators and recipients,” Journal of
Memory and Language, Vol.55, No.1, pp47-63, 2006.

[33] #4131, 4138, “St58 olo]HdES] A=A}
dZFol ShFola: B 2Rl el mA=
g 978t Al67, A3E, pp.281-292, 2013,



T 175

A
&

A A} & )

3} & Z(Hyeong—Jong Han)

~

Lo
—
j=)
N
.

~




A] '18 Vol. 18 No. 7

=
RLN

[le] [le] [le] [le] [le] [le] [le] [le] [le] [le] [le] [le] [le] [le] [le] [le] [le] [le] [le] [le] [le] [le] [le] [le] [le] [le] [le] [le] [le] [le] [le] [le]
T T R O R < R R e A B T e B T T A T T I
w | | o | ®m | o] ®m | ®m | m]|m ™ w | m o | oo ®m o o|olo|lo|o]o|o|o]o[o|o]o]o] o] o
[N T N T - T AN T - T =S T =N T =N T N ™ oS T N T oS T - T AN T - T =N =N T [N T =T =N T I O - T =N N =N T S T =N =N T N (- T Y-S T BN}
— | = = = =] = = =] ~ — —“ | = = = =] = = =] = = = =] = = =] = = = =] =] =] ~
Tiolelslrlelelslel T elz 2l szl ool elylel2|nlg T el7]"
S ~ i) < o~ o < ™ © S — o = :_o © o ﬂ& ~ © ~ ™ i = ~ o~ < ~ 0 0 ™ F_/ o~
ok ~ wo< T W
,._M;o w_wmu_l ‘W N oT 1{..% 7S I7e) I7e) I7e) I7e) I7e) I7e) I7e) I7e) I7e) I7e) IS IS IS ) ) ) ) ) ) ) Te) Te)
S s E N
W o= -z B
o) QO o= = 3 )
ou ol B T o )
~ X <o O il
.xﬂl = < ‘WIL Ee oT <0 el ) < < < < < < < < < < < < < < < < < < < < < < <
A — o -, =
LTS LR
N W g g R oz N 5
B = 9 LR
- QH X 17r~| T~ X Z_I |F| e} e} e} e} e} e} e} e} e} e} e} e} e} e} ™ ™ ™ ™ ™ ™ ™ ™ ™
s o —~ 07 o
o P oAz Fo o)
T ~ 0 _L ~— o o
5 < — X = =<
HT < =) = o= < oF
B o Mur ;oT = R ,rﬁ ™~ ™~ ™~ ™~ ™~ ™~ ™~ ™~ ™~ ™~ ™~ ™~ ™ ™~ ™ N N N N N N N N
1o [y -]
H o2 5 o = o
K o = s =
NN = B ol of o o
T o oo R
.Flwo"_uu.dof%% R = =1 I i ey i (R O e e R T R N =1 I v )
. TS =
R ol
— o = ol — .
1 g N w 3o T |_w._ = [t Y < ¢ — > T < © ~ = < o~ [t = S — Y T = © ™
(R E AT RER oy : O O O i O B O I D O N O I
T ] T = R % | — — =« o | o~ © | =« —
oo o BN
UG =Y S )




