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Aol FEH gk A ANE o] feiriele] oA
0 AT A BEAEE B Ge FEA0R F4T 4 9t A0
S 8700 R 877 obAm qlek ole] vek wete] sz XA 7MY A

I PIAAE AEAE 2AeA Aol TFe st % Efi 7|5k
] N=EH ol 748 (Augmented Reality)o] & 7F3a A (Virtual
AA AE 2 og FAE TPHAAE 753&0}04 Hol&
o BM ARG Al EFHE OSVJ% A ZystA ob, AAgEeE ARGARe] dgeol] ofal 7MY
AAE 22pebaA 5Tt o atgshes ZarE e FHol: 7es BthEadalsAl
A4, 2007, Billinghurst, Grasset, & Looser, 2005).

TPERAT SR g Fofol A A o] of@AY YlaES) 2D AERE AW}
719l oE StEulg, 7HAskel] ol W, 34 shavld, e R AT Bol
== A% 59 ws RoplA A&ohrlel fr&sithal delA vk, 2002
Al-khalifah & McCrindle, 2006; Dunser & Hormecker, 2007, Fruland, 2002; Kaufman, 2003;
Shelton & Hedley, 2002). 7FdAA 7|2 171e] 32k 94 tl~&do] e} =2 A%}

H]g-2] TAZ 18] 7 o] ofeHd W, SAAEL A7) f7tuete}l dnk PCE
olgstrE Hd¥ &80l otk 1ev SR Tes o8 Sy W A4l
= o w AR A8 ol 2A L o, TS e R S FHxE
Bt FHIAA ALt g WS AFHoE A7E AlEle 719 §le Aot

2 AFoA gFa e s Wl AE(Presence), g5 EU#H(Learning Flow),
AR8/3 (Usability)ell ek B, StAHE Ul 72 44 vy 4 543 vk
shaA wEA e =Y T v g BRlS EES Alojth FAEAE Al AlA
vebd 7R Al AAe =71a AAlsE e E3E Ags AAshks HHoA &
S 7HA ALt Witmer & Singer, 1998). olefgt 5743 d AsellA zpalo] EAES =
7= A dHE dEgtolgbal sh, AES SEAE Al AlAIRE TPHAIATE S
Aeks st S ZHxE oldskstl T23 240 tKLessiter, Freeman,

Keogh, & Davidoff, 2001; Lombard & Ditton, 1997; Schubert, Friedmann, & Regenbrecht,
2001; Witmer & Singer, 1998). CAVEE 7Pddd e d2ag 7Plade d&Eds
A7 Al wol 2 4 9otk FFAWN S BN AEGel dF AT T
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<7dd2 (Augmented Reality: AR)< AR&A7} A= AA AA Bl 71 AA
Fde Edete] AL ARAE 7 AAE AP ZSrES de A8 5 2
T2 3= AZE oHuoelA 71&S PD}(?SP:?X%X}E’L‘{HL% 2007; Billinghurst, et al.,
2005). (ZLE D3 2ol AA| AAIG 7V AAZE Aol & £l fxlskaL F AlAl AL
olo] g &334 (Mixed Reality)olghal & o *‘XH AA Skl 7HEAAS 4R &
AEH Z73 2 (Augmented Redlity) 2, 7H3 Al otell AA] AAe] d¥rt FHA =

7P Augmented Virtuality) &2 ko] et 4= i)

> Mixed Reality «#——

Virtual

 J

Real -
Enviromment Augmented Augmented Environment

Reality Vituality

(O 1) AXet Trael Mool EaksiAl P (EX: Migram & Kishino, 1994, p. 1323)

A, F4AY 716 3HAA 3 NS B sl BRE Ade Azsstel w
F3 gue e AEeloltgozn A49 ojs) @ Ag v ¥I F 9

(Billinghurst, et al., 2005, Shelton & Hedley, 2002).
B, A4 S 45 A9 sl el sl £ 438 2k o

=t =S = 4 AtHResnick, 1991; Wilson & Myers, 2000). 713]922002)= 7
491 A 1 £ BE4E Gems sor, B2 2azd Y 2
275 A 2 Aol A At oairt Thesta UldE =Y Utk AdE



g St

ANeE A 5 ArHlee, Nelles, Billinghurst, & Kim, 2004). S74dA2 7|4k 8l $H7o)
A vkt 7] RE Aol 0}‘/] FhEg FE9F 2 AES st M EZH=E £
Zgiet skEab i9fol ofsf skEulgo] YRR 8 f9rF HA e A F
shal ougle gsoE AZskAl FrkNovak, et al, 2000; Resnick, 191, Wilson &
Myers, 2000). <& E°] %70?8/“7]“ St SAolME stal APl w5 S &
A 7P vlolAE £oE ol 7P &oAs A AlEdoldstaL HolE & EEs)
= 7 &) 7Fseith

A, S3dd oM AHEA] oEd2 7 FHEE Alofsty s gt
webs Shgabe Sk FRlzo] i Shsat FAITE Eol sl AHE W

o 4= gltKKafumann & Schmalstieg, 2003).

i)

% SR B0 weA B84 ARe A8 fA8 M 2HxE AR 5 3
1L AE QIFE o]~ o]&ste] AR A oA AAAS Wt QoA EAlE dis)
AL olalfe 4= Q= Flolth Whd, SAAAES ws ofd] €8 u AFHS AvEd

&3 2ok AA, A&l St ARSs1el A el A elA] ol
shgrol WFEP)o] BUSH@LAAEAATR, 2007). SAl= Z7A2 T)~Zeo] )
2l Head Mounted Display(HMD)®] 7FZ o] ai7te]m] gAIZE AREA] of A )3 FAte] )
at7] wiitell ofdo] Shgoll ARgaly] offth AlMlEs SAAAVIN S FRlxE AF)
splel €418 AR ok Aol vTo R SR S SR A% S
& A, weAdA, 7Y ol tigk AR A Ttolmeilo] Al E AL Atk Aol

o AL S ZE= AE Al

FAA=9] HIT LabolA 7123t MagiPlanet= Ej%A|e] &4 vl S 711 A% 9
7} A8 wjx)sk= Adl=E(Billinghurst, et al., 2005; Dunser & Hornecker, 2007), (19

2)8} 2ol AHSARE HMDE AHgatH, w7t 52t 7k=S &40l A Shl=E =4
& vk A" digtelA= (2" )3 2ol Ahe] w3 Al tigk SAEA 2
25 wete] YekA o 4ol 48el%ckShelton & Hedley, 2002). 47122 W7
srjste] E3aA Label A 71 3D Magic Story Cubet= ShssAbh 24 F2.8 8=
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ZAE oA FrHo] @AdEol MY FRl=rE vEhbEA yeolide] AlEEtHZhoy,
Cheok, Pan, & Li, 2004). e ~Eglo} etz Fafdtol A /et Virtuoso= (18 4)¢}
2ol ws-§ Fe AYoRE Wi & wFE S5t PDA 7R Q1lste] mlsFE
= EEW nEEe] AgE BeRlez FAshs Deolth?). F5aer|sdda st
& 7Pdshdel 74E delo]lB(Garden Alive):s A 3HES o7 wHF/L B
FH EUEol| Hol= 7daitel AEe] e wet vhE2A A=

oA | AYgE s l“’]g‘ £ ”ﬂ E= JHEEE o3t T
3 s gg7kel 7t 9l 28 7= A9E dEH Presence)©]
ghal gt} = dE3tolet wr]ojo] o) ”}*OV] 73 ol ApAle] A7l givtar =7

& 218 et (Lessiter et al., 2001, Lombard & Ditton, 1997; Schubert et al.,

=
~
)
oxl
o
g
ol
>
qg
J
%0,
o
i
rlo
r
do
2
N
RO
o
>

1) 22Ego} gtz gl http:/studierstube.icg.tu-graz.ac.at/handhel.
) BFI7]19 ARl E. http://uvr.gist.ac.kr/group/ubiAvatar. html.
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A7 718 o gsto] el ofsf I HEE IATHES sto] QI Feloll 7S
AAE WHEol s 7lwolu®, ZHd Tlsdl ek dE2 skl TV, Ry 79
4 & v mdofel Ha) et LS olFo] ¥ 5 UK Takatalo et al., 2008).
<E 1> SLHY J|zo u¥ 2o 8 7d L Al
Bl 57 Ao B8 pof
HMDY Handheld display= AF&AF Al | AR Volcano, MagiPlanet, A7
MR hEkel taEdels | AR-ed (7EWE HIT lab. 9| #8F d+,
HVD 719 | 33 2oz AMgAe] paow 44| Aeu) w5 A4,
AR [ AR B 5 RS gwA Tﬂml +3D Magic Story Cube, 3D Magic| 15 ¥4,
Ve BRE W* gsto] AlAsk= Land (%7FE2 E3@4 lab) A FEHIIHE
A *BMW Abgat 71| 25 £
Aol 4FNTe AE ol8e| «Garden Alive A28 (#F37]
of aAl/SFuTet TP e §dsk| ) e, o
of AFH EYEY TVel A3 2| «A7E oY AAH@E=HAE | AlEEHelA
UV gz2 403 AA74))
7%k AR

= el = Huat=, Far
a4 7 11] = © "78'?_] =/H o) . - ’ ’
72‘;;%7}/\1}03]/\? ﬂ@]%o}o:] SEREM |y (Total Trnersion B3}, d7]ellw,

I = N
XX HE

PDA2| 7t} El*iﬁlole °]-g-3}o]

A7RE Ad=E HAY F W o))
wulel | PDAZ olgdle] AYE Zulz ol4

71 AR | Ulgra-Mohile Person Computers(UMPO)E
olga) ol5Tel AREACNA AsEt

7P ZR=E FAste] AlAl

« Invisible train, Virtuoso (I8} | o FHJAHE
S AY7] dgy

« UMPCEH& AR (Total AAQl =
Immersion) S-S AuAE

Ht FAAA ol it dE7F A7 AlREAA A dE7HObject Presence) £
017} SA4319tH Witmer & Singer, 1998). 714 d&7kol2 (17 59 (a)9} o] 7MY A
Aol Ao Adslo] EARITAL =7]= Flo] ofdel, 19 (h)e Zo] W7t = AAl Al
A St T AAZE EART AL 2= FEAQ AEe odtKStevens &
Jerrams-Smith, 2001). & Eo] A AERE A AL olA wigon e F&
gojred uf 35 ’(LOE# A5 Kol %‘%i s

3 ue %QEE I fa—f;sm A WERS FEE S Qa BEgde]
gol2 ALgBIItk ¥ Aol B Aol AAl FZol FPFRA AAD 1) A
A IS} o] QA3 ol @ sk A B Bkl Aol ol EAlek o)
i =t AL ofla,

}11
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"Real World" "Real World"
Virtual V.E.
Environment

i User i

User

a) sEY (b) x| si=Zt
(22! 5) s=ZHPresence)t 2A 3 Z=ZHObject Presence)
(Z4]: Stevens & Jerrams-Smith, 2001, p. 195)

ol
i
o
o
|\
o
QL
N

O
o,
2
03)1:2
re
-4
[t
i
A=)
s
e:
/\
=5
[\
%
0
N
9
3]
5
0.
o
g.
=X
—
S

< ] T8 aE ol A4 =], AAI 24w AHEIAL Lessiterst €%
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< A HER, TPSAA ARk B, AAES] Al 7 89le JER HFE 9le
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<E 2> =zt 7N ol Hjw

T 37H3 =7 A A

Lombard & Ditton F3kolA 2OH EY A A7
(2000) (Transportation) (Immersion) (Realism)
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S dE7 =7 A A
h . 1 [e) - 4 =

Schubert et al.(001) (Spatial Presence) (Involvement) (Realness)

Schubert$} 252001 0] F<l3k d&E7t 29 F F7HA <l dE7H(Spatial Pre- sence)
ok 32k THde el tigk BARFE S ANstetal Apale] et kel givkar ¢4t
= RS g3tk 24, 7PAAl didk EF(Involvement) = @AAIA 2l A A A
Aol FolHES = AL D3t} Lessiterdt H2E5(2001)S % (Engagement)©] &=
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(interactivity), AF&-2F SAd(user characteristics)©] Q&S vA= AR HIH I 9lom
dEgro] HAIF AR ANl Qs mHivks A7 AT AXEHIL glo
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ABSTRACT

Relationships among Presence, Learning Flow,
Attitude toward Usability, and Learning
Achievement in an Augmented Reality Interactive
Learning Environment

Suh, Heejeon (Catholic University of Korea)

The purpose of this study is to examine the relations among presence, learning flow,
attitude toward usability, and leaming achievement in an augmented reality (AR)
Interactive learning environment for elementary school students. The subjects of this
study were 57 male and female students at a elementary school in Gyeonggi do, and
realistic earth science education media for elementary school was used as a research
tool. The students participating in the experiment took tests on presence, learming flow,
attitude toward usability, and learning achievement. When the correlations among the
variables were examined, a significant correlation was observed between presence and
learning flow. Both presence and leaming flow were correlated with attitude toward
usability, and both leaming flow and attitude toward usability were in a significant
correlation with learning achievement. On the contrary, presence was not significantly
correlated with learning achievement. In the results of regression analysis, presence in
AR leaming environment predicted learning flow with explanatory power of 15%
(p<.0b), and presence and leaming flow were found to be the predictors of attitude
toward usability, explaining it 8% (p<.06) and 31% (p<.05), respectively. Learning flow
and attitude toward usability predicted learning achievement, and each of them
explained 9% (p<.(0b) of the total variation of learning achievement. The results of this
study will contribute to presenting the direction in the realistic learning method and
instructional design of realistic contents and tangible interface for promoting presence

and learning flow in an AR interactive learning environment.



