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The Influence of Food Image Presentation on Purchase Intention With
the Use of Augmented Reality: The Mediation Effect of User Engagement
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Abstract

Augmented reality (AR) is the technology in which a virtual image made by computer is integrated with the
real world. Food is one of the most popular products purchased online. In this study, we investigated how the
presentation of food images with AR affects purchase intention and user engagement. We hypothesized that
purchase intention was increased more by AR food images than by static food images. We also examined whether
user engagement mediates the relationship between image presentation format and purchase intention. To test this
hypothesis, participants in one group saw AR food images, and participants in another group saw static food
images on an iPad. All participants then answered questions about user engagement and purchase intention. As
predicted, participants who saw an AR food image reported higher user engagement and higher purchase intention
than did those who saw a static food image. The indirect effect of user engagement was also significant, and
the link between image presentation format and purchase intention was fully mediated by user engagement. We
also found that aesthetic appeal, one of the sub-factors of user engagement, fully mediated the link between image
presentation format and purchase intention. Thus AR images of food images were aesthetically more appealing,
which led to higher purchase intention. These findings suggest that AR technology can be used effectively as

a way to advertise food.

Key words: Augmented Reality (AR), Image Presentation Format, User Engagement, Purchase Intention,

Consumer Behavior
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H 4z A o v 34 7121 AR (Augmented
Reality; S 7dd )0l tg #4lo] =olR| Al lth AR
AFER T omAE dd AAd F3tst
= 71&2(Azumu, 1997), AH-&2Ee] AAl 2730l o]n
A oF vt Q. 72 YA Y Al =E T §tH(Brengman
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285l B = (virtual try on)
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29 Thael mael £ 9

3B = 10Ut Chun & Choi, 2002). 3FA T &
AR 7]&9 B o7 olg 74 RdL Mels dQ
glo]l 219 dzel EFS TMICE A& Ee A

Al AFS|oll A 22 TR0 E A2l E = U E A
0] FE-o]tkShen et al., 2016). &2 FF oj=z|Ao
oju} Z-2}Ql FE At EZF A 7)7] AlZFEFAA, 4
A5 ALl o] AtEES o] &34 AAl ot vt

e T2 F IA HAtKde Vries et al., 2018;
Shen et al., 2016). ¥i'E 2ol thgt gk FAbe] =
g ol ZE Aol dE o8t A4S FEse AT
7t slietet S7bekal e A E UERS TR Choi, 2019).
ojA Y ojFE Aol S o] &l 2 FES e BT
7} Eojubs el A ulAte A 54 o|n|AE &3}
Ao g AAshE AL Fag FAlolth. AAE AR
QAN M= HA 7]EA ARS AMEEIA 52] o]
A5 AAshE 719%E AAAYUIL ATHAlarcon, 2019).
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ARE ZERRICE 525 AHT o] SAHES =
53 7102 7|dErh 2Rl it T
ARRIO 2 5241 & AASh=T, olu AR 322 A
A HFE ougttl(Huyghe et al., 2017). 2212
2 2 AR EES B F9E LXERICE
w29 AAA BEe & e} Hlﬂ'ﬂ—,ﬁ: o ol
ek M Erh Wk e oA BE5F Wk THHuyghe
et al, 2017). ol& 3l &2 4F AAH EE5e
A= Aol 2% & 4 ATk ol oA AR
= ARIE T st B 4 ol I olfr= AR
S 3212 3DE AA L AA T2l U= AAH
ARG oAl 2419 AR A BEg AlFahs
AORE & 4 7] WZelth webA ARE &2kl &
B gAY dde FHae aHH FHeE
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Atk Wk B A7E ARS AR 24
A A BHE AlE7F AAR 37 deA AF
Yoo 24 AR EHAFS HFeta e d4
o] & FolxA st

B AFE 52 oHAE ARE A A= Ao
G2 Fej e Al oAt mAE &3E ¥e|aat g
o FAXHOE ARS AHESE 22 olu|A] AA|7F A
G2 Zrofob el ofatel] M= JFS LolH RS
™, AREA} Fod7E o]mR] AA] WA I} Sl AL A}
ole] AAE wirfs=A Els) E gkt
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L34 (Augmented Reality)

AR 7|&S &85 oZEACIALS mAIE S
A greksiAl =8kl 2 thJavomik, 2014). oS S
of, AHEAES AlFol EAeE o Z Al ol
S A TR THE ALY Wl A E Q)
© M(Javornik, 2016), 7Hd A& (virtual mirror)< ©]-&
&l dAwjste dEatis FALalEe s & 5
21 TH(Verhagen et al., 2016). =2}21 223 317 of A

&3 BHAA A= AH olHA} de] AgHE F

0.

A8
2016)

FHT ATEZ AR oA A W] A<
a3l sl B8]l lth Brengman 5(2018)¢] A+
of WEm AukAQl YAl Eo A TtE B SR

o AR 7150l Sl ol gACld S AHEElA TS

98 EAS 29 5 Q0 sk AEe) 4A
94 540 Be ol B £Us stol FFL nk

A7 YA A7+ E $HoH(Verhagen et al., 2016).
AR #H T FE 7R O F FE5S FE o

F A tHBrengman et al., 2018; Verhagen et al., 2016).
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AT 2ERICE AHEL s tEAR FER]
S2]ol] F53FthShen et al., 2016). o}=Zg]A o]X 0]
2ol A 22 l HAE AR 2 AAER= AlEEC]
AAZ ZA81L 3 14—(Alarcon 2019), o}4 1 a3}
7F Ao R 7&%-‘47(]‘; k2= AR 71%% e
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Mg she Avae 17E
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stk g A =
AEOE, AR 715 DAL el A 4%
A wlirol thall A Bk s olslE & 4 U=
= THAlarcon, 2019). olAH T 7dFol v A
O =2 ARo| AHEE wjok 7]E #37l
o] 37t yebt=A gobE 27t k.

=2 olu|A] A A Ao whEl 4nlR; FF o] gt
ks A7 Aok o9 Ao mEW(de Vries
et al., 2018), =2}l EPALO|EGfA] A EF9] ou|7|
AR w2 o] wel AREATE &3 F Adshe EA%
o] gEpzltta stk 2l &% AF3elA AEF o
"2 7} 360 3] F o] 7F5g 3D | AR A AlE F
T, BA< 2D AR S E ou| X 7}F AJAH e W Bk
AHEAFE ] =71 £ ] EA%o] B E%THde Vries
et al., 2018). o= 2] AFAAME onA] A A] w2
o] ZMA} Y FHA Fad 9E ke s
A AFEHTE,

olF EHE, & A+ &2 °oUAE ARE AN
als wok dwbAl HAQ o|m AR AAS RS
o AHZF AFe] e ZoRE o/4dsiainh 3 2
ATE HEHIY AREE 8o A AL EE Ve
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AHE-2} ZFod(User Engagement)$F F57E 7|4 7]7]
S} FoAgE W AREAe AFA, AAF, AAH
2908 EAHE AR AEE W FTHOBr
al,, 2018). <t AollA 7IE AREAL Fo] HEE Al
zZshstdl=H, o] HAxe 79 FF(Focused Attention),
A Z+E AME-A(Perceived Usability), 4 7] (Aesthetic
Appeal), H7H(Reward)®] 471 9] o E o] Fo]A] ¢l
THO’Brien et al., 2018). 9] HF> Foz-& 43
o drtt EJEHAEA, A7 ARG
O B B A R o o e B A P s e -
md2 QIE o] 28] AJZHA wi g, BAFL 3o

=0

o] u] T O’Brien et al., 2018). AF-&# &

rien et
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+ HCI(Human-Computer Interaction) -©F¢] -
of thFatAl AMEEIL Th ClE EF, A, 2l
2, BT A 53 22 A FRe A7 A
FE O A2 AdgelM AHEAe] Y9 AEE
7¥stAl & w) AREAE FelE ARE-ste] FA s sk
(O’Brien, 2016; O’Brien et al., 2018).

AHEAL ol = olu A& Al A Eh= Aol olF ek
< W=THCano et al., 2017; Chung et al., 2018). Cano
5(2017)9] Ao WEM HX 2T tjufo] 2of A
FE B WEo AR
E7HE ol & lA oF omAE IAATHA &
ol AREA} FA7F O Etth o] Ade AR

A

45 gl Holdk AA WAY Ago] AR ol

2 8

W] AF e ol AR 9

7} eee Bz,
ARE &3 olulA] AN 7S A HES £
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.
E QelN B 0 A4S

Verhagen et al., 2016). WEhA 2
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AR A A3k Ae] A%
AR AR Fol7t

2.3. 7O 2JA}

Tl SJAbE &ML AES FulsiE e GAkE
ojmjgit}, Ftu oAbz AH|R}e] AA| o g F g
Q1 #AH o] k= oA T3 NI E(Wee et
al., 2014), "HAIE Aol A AFEel tigh &n=tke] g
flal de] A= A tHChung et al.,
2018; Javornik, 2016; Verhagen et al., 2016). 1+ %4+
Goll A AHApe] Al P5S S35 ofHh
= A& AEEte, & A3s Ful GAE S5
AR®] 335 FRlstazt gk

ARE AREEIA RS AAIshE Zlo] il QAL =
Aok A+ Axso] EA1t(Javornik, 2016; Verhagen
et al., 2016). * AR 7]%5°] Y& ofZA A

=8 248

AR 71550] Qi ol EeAlel el sl w2 A7E A
s dogle, =2 AZE A =2 7l
oA=& © F th(Javornik, 2016). T Aol A= AR

7152 71 7 AL ©@EEd ARRI BT
;G A1 A /\17L/\4 S HolA H= 13] o] T ol
g e SAfel] AAom JIFe 7 %‘AAEHVerhagen et
al, 2016). ©2|gk H&) A7 AH}E EY R &4 o]]
A& AR AASE o] AHQ o mA R AL
HET H E2 o AE BY Ao ® o /stdth

AR FE B Bol Alste 2R A
el =2 T oAE 7 Ao E dSHETh &3 A
ol Yt DRSS IR > AH]Ake] vs|
A o AES S 7EsAd o] e (Shanker et al.,
2016), £33 el FAFsk= A2 7o elakel A4
o] ¢l7] wliEo|tHChung et al., 2018). Chung 5
(2018)°] A= AREAF ol T AT B AL v
N e AREEA tupel X R T AL A}
o] ¥AE LotH Skt BA2AY Hulo] oA £
< o FJee o M Hedl, 52 A5 ° 52

Tu] AR o] M tHChung et al., 2018). °]& 3k A
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olztal o} 4 Stk & A= AREA 7'3’04
RS o] &g M Aot G, 4719 A
L AA AR Fol A s AREELAL g
Stimulus-Organism-Response(S-O-R) ©] & w}=H,
A5 anARe] AEF Aefol GEFe WAL, 4
Ao AelA el A dlFel JEFs vzt
(Eroglu et al., 2003). ©] o]&A FoJ& H2 A=
I ZAA 7 A ARe] RESell GRke H A& Slo] ohy
2} AHRke] AE)d e E FEl MRS wkSoll JaF
< v]H Y= Ho|tHFlore et al., 2005). WA S-O-R
o|Zol s, ARClZH= A= AA7F AR AFe] FHuf
SJatell Gk WA= Aol ofuz}, ARel o7+
A A Fe7E Avae] el ojAtel] JEFS U]x]*‘
Aow & F vk wEbd & AFE S-O-R °]E
EO R, AMeAte] 53], QRF AAH E9) ;g_,_e
o|m sz AREAF o7t olmA] AA] WA 2 Fuf 9
AHE HI S Ao ' H kT

Ay AFE TEEHHE, AR ©o|7A] AA] A2 A}
SAF FFol et A1 AATE AL, AHEAL Frof= ol
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Fig. 1. Example of static image(left) and AR image (right)

33. Hx

3.3.1. AF2X} &0

AHEAL el & 54 8E7] $18i A4 UES-SF (User En-
gagement Scale Short Form; O’Brien et al., 2018)< W
Qbsto] ARE-stRom, Zhol T whaba Ao g
A &5 23T UES-SF & +9 A%, A4
AREAL, AL, BAEe] 47EA] Ao R o] FolA 9l

om, 7} A9 g 37he] Bab TR mebA A
% 12709] 2ol A}



& 72, A4A AFEAL 77, AmAL 86, HAFE 92
Z Uelgd BEE kg AL E g3 AA AR}

Zo] H = 9] Cronbach’s av .90% YEFWTH

3.3.2. 7K 2JAt

A A tg 7ol oINS 247 AaA F b
Aol B AESTHLRE o] ofFeAol 0w
PUAZ FEF GAE AP, “Us HoE shid
AuALZ FUL AA} AP, SRS PAEY 7
HE(1 = 48 284 4k, 7 = wj§ 2ZHE 53

At 5 319 Cronbach’s a= .859]%th

FNAES AHEA Fo, 7l A, Ha FeA
et Aok, 7 AT JEE = AEd &%
s Joh BE AEol e F e A9
&k vl 2] (debriefing)e WtTh Al £~8FH
A7 oF 158 W 9ol

Aol Ald °
ERESRSE o
AE BdAom FastA] 23 5> B4 oA A9

AT WA A g dowo] i gHew

il
o
iy
ol

o,

A

&2

rlo

(0%)

ol

A1)
>
o

ol Azl AR AWM = 491, SD = 1.47)3}
42 27M = 5.17, SD = 1.30)¢] #el= Fo8HA
A TH(#(44) = .64, p > .05).

=1

4.1. O[0[X| MA| LA]0] AREA} FHo12t Tl 2fAlof

Ojxl= g

olu| ] A|A] WA o whe} ARg-A} Frode} uf oA}
7} GER =R oty 98 ttests AAIBIATE 1
A3}, AR ZAM = 5.03, SD = 0.81)°] B2 ZAM
=437, SD = 1.1 Rt FoaHA o =& AHEA 7o
S HAtH«(44) = -2.29, p < .05) (Fig. 2). °l= 7Hd
15 AA 8= Aot o]& B3l ARS AME-ste] &
2] olu R & A|AlSH= Ao

= 49l o] m|A & A
AR ALEA FelS ol

44
=

RAOZE B &tk

P

OAR
@ Static Image

User Engagement
w

[5.03] [437]

AR Static Image

Fig. 2. Impact of presentation format on user engagement.
Error bars mean standard error of the means

ARE2L e o] a9l 2lel TS A t-testE HAISH A
3 Fo] A5 A AR M = 4.96, SD = 0.98)°]
A Z7AM =432, SD = 1340 =& AL o
ATHH(44) = -1.84, p = .07). BAIA = AR ZHAM =
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Fig. 3. Impact of presentation format on purchase
intention. Error bars mean standard error of the means

4.52, SD = 1.32)°] A3
T} =& A o)

O o0 o

ZAM =378, SD = 1.61)1E.
YERETH#(44) = -1.70, p = .09). ¥HA
ZHgl AREA ol A= AR Z7(M = 6.03, SD = 0.76)
A7 ZAWM = 613, SD = 091) 7+ 2}o)7} Fol3hA] &
ATHH(44) = 041, p > .05). PFAELO 2 AnAde AR
ZAM = 4.59, SD = 121)0lA BZA ZAM = 3.25,
SD = 135Xt} F-2JsA Z=Uth«(44) = -3.57, p < .05).

SO om|A] AA] WAel we} uj oJALZF B
A=A dotr gty 1 A3, AR ZUWM = 5.33,
SD = 1.11)°] B& ZAM = 439, SD = 1.76) H.t}h
Tl SIA7E FelEAl B = O R VERTH«(44)
= -2.15, p < .05) (Fig. 3). W&* AR =2] oJn|A=
A 52 o|mA BT Fuff oS Fols AL

% Stk ol 7Hd 28 AASHE Astolth

N

s

Table 1. Correlation coefficient of the variables

8t o9 miEnE 4z 71

42 T Hol 7+ A2

sho] AHEA Fol sk ALE

Pearson “#EAS o] &
Q Tl oA} 7he] AFEHRA

s e R R A= A
S 489 tK(Table 1).
ARRA Azl AVEAp Folo) o) oAl §o)3h
R Emﬂ(r— 86, p < 01). AF&A} 7o) 5}
S Hoks W, o JF(r = .63,
85, p < .01), A ARA(r = 40,
7l oJAret

p <.01), B¢ =
p < .01), AR =78, p<.01) =&

o|gk 4 Aol Uehuith

Lo

4.3. AFSAH Eo2| i =2t

AHEAL Fed7E ZA] olm A A AL A0 = AA, 1
= AR)Z Tl oJA} Alol & 7R E=A] Gotr 7] 9]3)
SPSS PROCESS macro®] model 45 ©]-&3}o] uj7j
a3 B4 AA s tHHayes, 2017). FEX~EHF
(bootstrapping) 2 AH&-3Fed 500071 €] EE-S A F
AL 95% Al Z| 7ol A Ehehzt et A egts ghlst
th I AR, 54 o|mA AA] A AR 3
FosHA &I oH(B = .66, SE = .29, p < .05),
w7 RIQ1 AR} FAE ) JALE o] 5HA o
Z3ATHB = 1.29, SE = .12, p < .05). AL&2} Fo =
w7 HQlo R EIEA] kS W, 52 oW ] A|A]
WA o] QAME FolstAl ol 53 THB = .93, SE
= 44, p < .05). SHA T AREA}F 7} wjz) WQIo®

Al ¥

AL W, 4] o[F A AN WA ) o)Al

i
ol

o ml
o]
38

jatl
il

All (n=46)

1 2 3 4 5 6
1. Purchase Intention 1 .86** .63%* 85 A40** I8
2. User Engagement Bo** 1 B1** 93%* S0%* 88H*
3. Focused Attention 63%* B1H* 1 L69** 23 .60%*
4. Reward L85%* .93 %% 69%* 1 36% T9**
5. Perceived Usability A40%* 50%* 23 36% 1 28
6. Aesthetic appeal J18** 88** .60%* T9%* 28 1




Presentation Format

y User Engagement \ﬁﬂlgg**

Purchase Intention

(AR vs Static)

*=p< .05 *=p<01.

v

Fig. 4. Mediation effect of user engagement

o Z38A] ESATHB = .09, SE = 25, p > .05). AH&-
A Fhode] ZHdas Alee 84 oleH, 95% AlE
TFRA 2 & AGe] gkt akghgk Abelell o

o] £3E A AAUTHB = .84, SE = .39, 95% CI = [.14

168]) (Fig. 4). Tebd] AR golo] 7 E A =
AXRSR Foud Aoz Yegth AxEs £33}

W, e ol olmA A WAz T o)A}
ol9] #AE AN Ao Uert o]
438 AAsE Aol

4.4. A\FEAL 02| ofe=QlE o g2t

At
7

SPSS PROCESS macro®] model 4& ©|-8-3Fof A-&-#}
e o] shel el wivl E3E F7H o Stk

The 2 ATl ARER Felo) 891220 HalaE 2
PR SIS TA 90% 41277kl A o) ek}

Y-S gholstgl on, HE 2 E 7 I (bootstrapping) =

o S3t= 7o) AAUTHB = .64, SE = 35, p
Fo AFL F] YGALE {98 AZEATHB =

76, SE = 15, p < .05). 7] TS EIHA 2%
w) oJw]R] AA] ¥ o] Ful oJAte] A& o -
OO KB = .93, SE = 44, p < .05), <] FZ0]
TFEAE W olmA] AA] G2 ) oALE o

A ZAHB = 45, SE = 37, p > .05). 72 HZF2]
Hads §oud Aoz JegtiB = 48, SE
26, 90% CI = [.06, 0.91]).

3
At

=3

7k

theo 2 BAe] w7 &3S dolr gkt WA o
u R AA] A BAS o Sehe A S BAB
= .74, SE = 43, p = .09), B v JALE fos)
A AZ3FATHB = 84, SE = .08, p < .05). BAS %
FHelA] SkokS wl o]mA] A|A] wh2lo] Ftuf ojAfe] ]
e G FFUO KB = 93, SE = 44, p < .05),
Hojo] XIEAE Wl o]mA] A|A] WA Fuf oA}
Z3&12] BIhB = 31, SE = 25, p > .05). B4}
Hads Fo3 Aoz JelthB = 62, SE =
38, 90% CI = [.02, 1.26]).

A7k ARgAe] vzl B3E ASe A3, onA|
A A2 A ZHE AR S SR RS ATHB =
-10, SE = 25, p > .05). AZtd AFSAL o QALE
FrolstA dASEITHB = .77, SE = 24, p < .05). A7}
€ A}%*é o ZEA ¥k W o|W|A| AA] o]
T SJAtel mIAE FRFS FOYOH(B = .93, SE =
A4, p < .05), A7t AR EFENE wolE o]
m R A A WA ) 9 abel] o) st S mHTHB
= 1.01, SE = 40, p < .05). Azte AFgA 9 7bd a3
= frolnEkA] LUTHB = -.08, SE = .20, 90% CI =
[-.39, .26]).

upr|Eko 2 AuAe] wjsl &35 YotHgth ofn
A AA A AAde frelstAl A5sHB =
1.35, SE = .38, p < .05), AV 7 2JAE Fol8t
A dZ3ATHB = .87, SE = .11, p < .05). AnAS
EFEHA] ok w o]w|A] AJA] whjo] Fuf oAt
N X JFe FF OB = .93, SE = 44, p < .05),
Amde] 2FEAE W ouA] AA] WA ol <]
AL ol S531A] BB THB = -.24, SE = 33, p > .05).
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