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Abstract

Purpose — Augmented reality (AR) content used in mobile
media today can accommodate a wide variety of contextual
information. This indicates that making people experience a
sense of presence and flow is a very significant factor in aug-
mented reality content. Flow represents a rich immersion poten-
tial as representing the progress of emotion and the means to
facilitate the operation of the smart phone. Therefore, users will
have friendly relational continuance behavior with products and
brands that supply this experience.

Based on that, the purpose of this study is to investigate the
relationships among smart phone AR application traits, presence,
flow experience, and relational continuance behavior. First, AR
application traits are defined as three categories sensory im-
mersion, navigation, and manipulation, based on preceding
studies. This study then examines the influence of AR applica-
tion traits on the presence and flow experience and looks into
the relation among presence, flow experience, and relational
continuance behavior. This analysis suggests more detailed and
concentrated strategic implications.

Research design, data, and methodology — A research model
is designed to examine the relation among AR application traits,
presence, flow experience, and relational continued behavior.
For data collection, questionnaire surveys were composed of
multi-items for each component and the direct interview method
was used for the interviews. To collect the data, after running
the smart phone AR applications, the consumer behaviors of the
respondents were generally determined. The questionnaire sur-
veys were conducted for one month, October 2014. A total of
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300 questionnaires were distributed with 278 questionnaires
used for analysis, excluding the unanswered and insincere
questionnaires. The data were analyzed using SPSS ver. 20.0
and LISREL ver. 8.51.

Results — The following results are found: First, AR applica-
tion traits have a significantly positive effect on presence with
sensory immersion, navigation, and manipulation all having a
significantly positive effect. Second, sensory immersion and ma-
nipulation among the AR application traits have a significantly
positive effect on flow. However, navigation did not have a sig-
nificantly positive effect on flow. Third, presence has a sig-
nificantly positive effect on flow and has a significantly positive
effect on relational continuance behavior. Moreover, flow also
has a significantly positive effect on relational continuance
behavior. This behavior tends to be formed since brands want
to encourage relational continuance behavior and positive emo-
tions with the brands being used. Relational continuance behav-
ior accompanies repeat purchasing, positive word-of-mouth and
recommendation activities, and forms of trust with the brand.

Conclusions — The research results showed that smart phone
AR ftraits had significantly positive effect on presence, flow, and
relational continuance behavior. Based on this, smart phone AR
application providers should establish an aggressive marketing
strategy to accommodate more realistic problems in order to
positively influence user behavior. Additionally, the marketers
should make efforts to provide fun or convenience in the AR
application operation process of the user.
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Mo ot stEut MMEQl &5 7SO Z2EM At
2 5l0jg = EAl EERE E0FLL

ZZ0ls AOIEES] SY2E PCOM %= SHTA
20| ZHIYT|7|2 HO|x|HAM ZHY SZH
Z|A0|M HWEHE HFE|0] AFBAIES &S 2 ok
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S4TH(AR; augmented reality)2 HHMAHO| 7H&Q| CHaE
(object)2 &St HOEM AMXf(reality)E CHH|(replace)st= A
0] Ot AMIE HE2Ksupplement) St= Z4E 9O|0|SHCHAZzUMa,
1997). ZLAHAHL2 AN HAMO| =N L= A0 THEMAO Of
O] ME= 3ktol o|OjX|, a2|, EE MA|Ztez =g M3t
7|=0|CE Ol= THAMAOC HAIZICE RIHEE 2= 7HAMA
£ TN SiLte] gMoZ HOEZoZMN =THsAM(mixed reality,
MR)O|Zt1 SHCE Of2{st 7HE2 HAMALl Fafnt ThHarM|A 2l
Gatof CHot @XE Z(AI50](seamless) AFEALOA F&Z |
Ssto 2N SUZ(immersion)dt TAZi(realism)E M3dl= 7|
O|CHAzuma, 1997).

Ol2{ot SHAUME 7hateid(virtual reality)2| o+ FZOFO|A{ IHd
H 7|=EM THMo| HIEE £ UCEL JHMRHA2 AMMAE
DHEZ 5to] AFH 2T AAH0AM Mo Tttt QIE|
O|ATF FEl R2OFEN ZHMZZte| AFE RIS AFEXIS| 2
= 5% CiYot YBEK|S0| AFREICL HHHO| SZLHAME wA
MAZLl S7tof AFEOIM WMot 7t 372 FEA 7| 7=
=2 QOJoity. & HHIZOM P2 5= Ues FEO| Tt £t

FEE SIAH2ZH MEXA UM Hs = As GEL

Ch O B2 2 ¥2 &+ U=F o] #4s dYAMA F=
7|&0f| sigetti(Heo & Chung, 2011). SZHAS 7hyeidiit &
O 7k g0 HiES F1 UK 7hdHA0| AFEH7F F50 7+
d& 0| ABAE =Y ot 7|22l B, SETE2 A
82| X HEol Ttyol YEHE HIFToEM MY =22 o
EUS SIAM7|IE 7I=0Ith

SYeid2 A SUM SH0l= AR 20 2t
op5hs Yo 24 2, 2Y Se= 2FOo|L OFE &=

HIZINY HEE HAIZICZ 38 ECHKim, 2006). 2= T
SId2 AFEI|IES 08310 Q7tnt 4zEE 8 HRLFAHOIM
o o|8g &+ U= MEL2 IH2CIAZ HMIdt= 7|18 BOFEM H
HEE ZX0H HIZIAE FEHE AP ER H3EALUEMN
SAMNMAOO]| CiSE Oshet QlAHS SatA|7|= AO|CE

Z 2 ZHY AOIEE A|ZO0| SHSIHA SLHHALZ 283
OE2|A 0| M| &80| BII5ta UL AOIEE0| LH|ztE MHAM
285t ZZ4HA O{E2|AH0[M2 HnAE O[5t !IX|7|Ht T
I MH[AE 0|82 4= QUCh 3t TEHA 7|22 O "
YA & BAE Zo1 UCL AOEE OfE2[AH 0|
sto] S O|8Tt MEQ HEE GEE £ Urt HEBQ
LxHE HEE O|OiX|Lt MEE HE HEE EOE2EMN XZ2Q
QHTIOE AH|XIO|A AToEX] ZUE EAE DS FMAZ =
RALE

olgfst dE2 ElE ZZTH 42 HHMA axet
7teto| O|O|X| HEE Zgtet [0|H, AREAIRE A|ABS| MA[Zt
H2A80| 7tsStH, 3AHAC| of AZA Z7h Lol EXHsiotn
£ = QUCKKye, 2007; Kim, 2010; Azuma, 1997).
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HAZE pcE S3t d2iT QIEI|0|A(Graphic User Interface;
GUI) =Alo] ot FA|IFel HES 7HR|D 7HEAME ZESH=
AlE% OIE{HO|A(Tangible User Interface; TU)E A& 3HCHKye
& Kim, 2008). O|2{3t OjXH EML AI2XIZ 3l012 =Y =A%}
278 22 dYsiH & Ao|ck

O|let Zo| myEAet ZAEN SUS LS = o
2 LMo HELS HNE &= AUCL o2 IHNHYE =
LHAZ Folsty MAX AFS0| FIME[RACE Lavroff ( =
JheRAoM e TYEA A HFE Sl AEA Y2 ZEA
= NEdeE HAH S5(Sensory Immersion), EHA4I7HsH
(Navigation), Z=Zt7}5M(Manipulation)C| M| 7}X] 242 AX3}E
HAE HAISHULCE Slater & Wilbur (1997)2 2t S5 =2
Z=AQ0| AAE HSIRCH, Kye & Kim (2008)2 Lavroff
(1994)0| REZ ELE FSLAMOM| AL ZUMAE S
= 9TE HASIRE=O, of7[oM S5, B, ZEZ OjHEML2
2 MAlSY HEZ, stE=Y R etEaitel A E AHSIRICt

MAATLES EOE of S0 IiNEHLE 37HX|2 4
£|n RACHKye & Kim, 2008). HA SZHH2 CHA20) ofEst
HALAZ Foff Qlzto| XA4HE L2 2N HEO| ot S5
ZYEAE STAZICEL =W, S4T4H QHEO|As HAXIS| 9
Zof et AYMACIM THEMAR ALBXIZL AHAARA olsE
2= Q= M3 QIEIj|0|A(transitional interface)S AHad 4= U
CHBillinghurst, 2002). AIF|, AE3Y CIHHO|ATUNE Edl 4=
RBHO|L A FEY £ YE2 SEL

2 AF0ME o[t MUATES ENE 310l SZAHAY Of
RHEEE 244 =5, BMItsd, ZEIsEeE Folsty A+
£ TSt ax} sho

2.2. AR OiH|S-g1} ZZAet0] A

Z|=A(Presence)= ‘EXsICyo| o0|E ZH= ‘AX{Zi(sense
of presence)'S L|ElLf= 20{0|C}. Heeter (1992)= ‘120 =X
StCHbeing there)= o|0|2 EHSIT =0, 0| 2IZHo| oAl
CHg 24017 WHEof A2(Xel ZHo| &350 He& el JiEHo|ct
Z2|EA0| CHslf SHAFSOCH CHst o|74E HAISHX|LE 7Helo| =
Moz Li)|l= QX|H(perceptual) 7HE 22 A OH7HX|0 2l 1
StAO| =X stChe F2& = 72(sense of being there)O|LC}.

SUAHMOIMO| ZEEAE W7 A XS Lol ZHar2E|
7t EXSICtn =7 = F2E HEO0|H(Stevens et al., 2002),
2o HE0|M LIH e AMAMAC| JHeEHZE oF ACHT
e XA HEfE 2|0|BCHKye, 2006). & 7tSAHE AKX Of
Hetd @A F QIX|st= AEJE o|O0|stCHJang et al., 2013).

Lavroff (1994)= Iy EAE ZAFYSE Qflecz EBF
(immersion), ErAi(navigation), ZZf(manipulation)S XA|StD U=
O, ol= ZHMAMoMel AEAL SRS 2EAE NS E2EM
M 7ERIel fx=3E MAE dYSHE  AOICE Kye (2007),
Flauland (2002), Schubert et al. (1999), Slater & Wilbur (1997)
Se olzfet AN BF, PN, TX k5N Sof 2900
mYZEA0| YES DIZICH: ATE HABER SUCH Kye (2007)=
=5, B$M A2 OINEMHCE KASHH dHEH, &= W
S&B| WS FHSILOD, Flauland (2002)= TSHERO|A
A J|E B8O WBN K8HS Hols ATOIN ThuHA
BHO| SR ZYZAS LI soEM S L8| O
ok 74, QIX|, O[5 S=CHD SIQICk Ol SZHA 7|gt &
OlM DIHISY 2OI9 SIS, ZEIKSHO| Asxgs 2
Q0IT} TAZATL SEavol YN BWES O + US
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Holgt = e Ol 7MY 23t DYEAE EFOR o= Of
HMO|CtL B2 TSN ZYEAE BHAE @28 HMAlSt U
=0, Steuer (1992)= ‘ddgtnt MTEEHZ XNAISIRSH,
Lavroff (1994)= Z5, EtM XZS IOl SHAMQAR HA|SID
QIC} M2t 2 MO|A= Lavroff (1994)QF Kye (2007)9] ¢l1e
EQE ZyEA0 AFRQS Z4A 5, EHAMILSY, REts
Aot 22 0MIEMEE MAISHo] ChEar 22 7HEE +ESIRICE

1> AR HIHS S mREaof chsf Rolxol M+l
&2 0ja Zolct
TH1> B2E 2EE mEAN o) KOUHe F()
¥gs 0ja Holct.
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2.3. AR OiHE81 E22t0] 2t

EZ22(Flow)= AES0| 25| 22T HEfOIN HESS Of =
e AN, AMHE Z2o2 XO|=CHCsikszentmihalyi, 1975).
QIZH2 U= £0o| CHYDE EF0AM 7|=0|Lt =X S 2
20150| o= FE =F0| O|2H ZFXIN 0| ZI0] WXZH =
Ch. &0 wx = HxHe| ZHOo| x[Ho| ZHYS LA =
HEHE EZR2tn siCh EEcs H=EEYM0| Q) FHIEE=
Ol HEQO| A2 EEXOZ IJO|QD XjofejAle] Awzte =
HESIO, APHE 243}o] EA2 74EICKHoffman & Novak, 1997).

ol2{gt E2R2| 7iE0| AFEete| MzEE0| ot FAoz
SHEE|0]  OfAQtel &zAEZ Z0(QUA(playful), EfAHEOI
(exploratory) Z{2 2 Oj7|= A2XQ| Qlilozx Fo|z|1 Ut
(Trevino & Webster, 1992). £3| € =AY AN EZ220] Cist A
TE Soll HESRT HHE ste S0 LojLi= HEHRM 7[AH St
o ¥zEEE B T BYUYE B89 AHZo|gtn &
QICHHoffman & Novak, 1997). 2@l Cilxtlo| J§H0| Ofdl
CERHRIA JjEo 2 FolE = UL 2282 EAS, tHEdnt 22
SN dE|ldyo|n, Feot ZHet OjE80| A, =X J|=
+F0| A¥2 Ol [Mff &MstH, F=O{Tl o] CHst &=, tA|
O XAtSH &, Xpo|A MM, AZHUZIO| o=, XL S it
St= o2 LStCHKye, 2007).
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SUEY EUECEME Cix BEFSH CIAEY0E MB35t @
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ZPEAQL AHE ZAYQQISE Ol HYECID A = A
C}. B2 MIATSOIN 5|= HiQE 20| CIX|E OjHE ECHE
EERE ZoEAet HEHDH AFE TSIl RACL AO|H S7H
o HAX|Zt £Fut QIEY EE20| AREAO| CHE AFOIM
R ZE ZgEA0 iAoz Oj7fEl Ze|EA7 E220] Of
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HAXEE WSS LIEHHA EICh 2AXESHESe FEerEEs
Ao =2 MHEOE FTMO|Z(Reynolds & Beatty, 1999), O]
cii72Hofl CHst Z|CH(Garbarino & Johnson, 1999), =M T (Yang,
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&A= Lavroff (1994), Lombard et al. (2000), Seo(2013),
Jang et al. (2013)2] ALE ELHZ 3}0] 52S ALESIO £5F
SIQICt. EZ2+& Hoffman & Novak (1997), Kye (2007),
Seo(2013) 59| ®ITE ECIZ sjof IEl APl £XS 5
S LM QI EA 20| ddkl= HEIZ Folsto 5719 5oz
MSIQICE AKX S S Zeithaml et al. (1996), Chun & Park
(2014), Park & Park(2006), Yang(2014), Yoon (2010) S9| ¢+
OlM AMETH ez ZHSIRLE Hee 1=3E "X it
‘5=01@ JECPel 58 M & ARSI ZHSIRACH

EZ AREMO| =&, E22 U ZHAXESH
gek2 YotrY| s ADIEE AEXIE YCE
S A =40 XME= SEAE 2780 Cfpt ol
X EMZ QoM Ch31f 2Tt

SEIRtO| MEe WX}J} 1243(46.6%), OJXI7} 142(53.6%)2 2
LIEFSHCE e 25M| O|8}7F 94B(34.9%), 26-30M|7F 993
(36.8%), 31A| O|AtO| 76%H(28.3%)2 2 LIEILICE W{LFL 1
Z0[817t 24H(9.1%), CHEO|8}7F 214H(81.1%), CHEIIRNSH O At
0| 26H(9.8%)2 2 LIEILICE SEHAC| 7S EHAd AS+ES
3500+ O|TH0| 843H(31.0%), 350-5000+210| 119 (43.9%), 501
BHRl O|&0| 68H(25.1%)22 LIEGICEL Z=0{%= 0O=0| 181
H(66.8%), 7|=0| 90H(33.2%)2 2 L}EFLICE

EE oZ2/A0|4S 083 SUA
£, B2RE 53 WAXEYSO
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Kol =2 = Sl OB LIE}
LI=XIE =QIstuxt StRICt. Of2igt Aig el AAE =oldt

7| Rlsh 2 ZHET=SS0]| CHSHY AFLTHR|E0] CHe 2RI l2A
(confirmatory factor analysis; CFA)S AA|SISICE.

SOIQQIEM Ant= <Table 1>1f Z0| LIEFRCE GITEHO|
OiStol 2 MEHEES EESH7| {5t FEHE RotX|=E HI7W5HA
Ch. ®A QRCHISO| Cfet =oleQleM  Zmf, x*=223.20,
df=137, p=.00, GFI=.92, AGFI=.89, RMSR=.031, NFI=.93 CFI=.97
EM patdt AGFIZIE MIet X|+=50| RHESE HIP|ES &
3|Ste AS R LIEHGCHJoreskog & Sorborm, 1993). Lot MEE
O] s{iE ATCHR SO0 Cist CHEEE A=XIE HIW6H| 26 &
TERIE9| ME|AH4(CCR; composite construct reliability) 2} &4t
Z=Z7ZHAVE,; average variance extracted)2 AASHRICE O|0f Lt
£ ME[A$(CCR)t RAUFE(AVE)Z 0.72 o%|ste ARE Lt
Ett=0|, O|= Bagozzi & Yi (1988)7} M|A|gt 7|Z=(CCR 0.60|4k,

<Table 2> Construct Correlations, Mean, and Standard Deviation
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<Table 1> Confirmatory Factor Analysis Results for Constructs

Standardized Factor

Constructs Loading (t-value) CCR AVE
sensory immersion(&1) .87 73
aal .76(9.56)
aa2 .76(9.56)
aa3 .87(6.52)
navigation(&2) .85 77
bb1 .76(8.74)
bb2 .75(8.90)
bb3 .76(8.89)
manipulation(&3) .86 79
cct .75(9.48)
cc2 .80(8.60)
cc3 .78(8.90)
presence(&s) .88 72
dd1 .77(9.98)
dd2 .83(9.09)
dd3 .83(9.08)
dd4 .81(9.49)
flow(Es) .86 .76
eel .83(8.00)
ee2 .80(8.86)
ee3 .78(9.27)
L%Iﬁgsir(\)?l(zgjntlnuous 90 84
ff1 .83(8.35)
ff2 .85(7.56)
ff3 .78(9.39)

X*=223.20, df=137, p=.00, GF=.92, AGFI=.89, RMSR=.031, NFI=.93 CFI=.97
** composite reliability(pc) = (S A [)° / {(Z A ) + 26}

measurement item mean s.d. a b © d e
a. sensory immersion 3.56 .76
b. navigation 3.72 72 49°
c. manipulation 3.70 72 .54° .66°
d. presence 3.19 .86 .66° 43° .50°
e. flow 3.47 .83 .54° 442 537 .62°
f. relational continuous behavior 3.64 73 48° 44° .51° .58° .64°

a: p<.01
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<Table 3> Result of relationship between indicators of each hypothesis

Hypothesis path ?;Z;:Zt;: standard error t-value support
H1-1 sensory immersion(&1)—presence(n) .68 .09 7.86° O
H1-2 navigation(&2)—presence(n1) .34 .10 2.24° O
H1-3 manipulation(&s)—presence(n1) .30 A1 1.98° O
H2-1 sensory immersion(&1)—flow(nz) .35 .08 4.44° O
H2-2 navigation(&2) —flow(nz) .02 16 A2 X
H2-3 manipulation(&z)—flow(nz) 53 1 3.01° O

H3 presence(n:)—flow(n2) 42 .09 4.86" O
H4 presence(n1)—relational continuous behavior(nz) .39 .06 6.55° O
H5 flow(nz)—relational continuous behavior(ns) A7 .07 6.43° O

¥2=228.75, df=140, p=.00, GFI=.92, AGFI=.89, RMSR=.033, NFI=.93 CFI=.97
a: p<.01 b: p<.05

44, ATDHO| HZ

= 7o HH Fz==ZZ(overall mode)s AHFSH Zu, x
°=228.75, df=140, p=.00, GFI=92, AGFI=.89, RMSR=.033,
NFI=.93 CFI=.97& Z= %XHE2HH0| EEL|QUCI<Figure 2>, 0| 2
22 FYFEMOM LEHQ HUP|IESR o= X|ESH H
g O ptg Hest RE FF7IFES d2dke A2Z LI |
oz ApRyol Mg FHAUCIL = = Atk 1 O
AGFIZIO] F87|ZQl .900] DIHSIX|ZE ZAMgHS 27| W20 H
Y=g SOl ISt U M2k HEPHOl REHO| Myt
EE g9iEsE el euEAE 2Ydtes He S0 AR
THCHZICHHair et al., 1995).

<AR traits>

.68(7.86) "°
(34(2.24)
.30(1,98)"

presence .
(n1) {“‘-5‘5)
relational continuous
/ behavior(n3)

47(6.43)"

Sensory immersion
(1)

navigation
(32) <

.35(4.44)"
.02(,12),.
.53(3.01)

A42(4.86)"

manipulation
(€3)

X’=22875, df=140, p=.00, GF=.92, AGFI=.89, RMSR=.033, NFI=93 CFI=97
* p<.05 ** p<0l a: path coefficient value, and value inside ( )
represent t-value

<Figure 2> Results of structural equation model
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