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Abstract

Background In traditional art museums, designers use various visual guidance strategies to direct
visitors, optimizing their experiences in alignment with the artist’s vision and exhibition’s design. These
strategies include exhibit placement, graphic design, and lighting. However, as virtual exhibitions grow in
popularity, there’s a notable lack of studies on visual guidance within virtual museums.

Methods In our study, 31 participants(17 males and 14 females) engaged with a virtual art museum
through a display monitor, responding to various visual guidance stimuli, including fixed lines, fixed
arrows, pointing arrows, and flying butterflies. These stimuli fell into two categories: World-referenced
stimuli, which were centered on the user’s environment, and Screen-referenced stimuli, designed around
the user’s display screen. Upon exploring the virtual museum, participants then completed a questionnaire
probing their experiences of fear of missing out(FoMO), their reactions to the visual guidance(Visual
Guidance Questionnaire, or VGQ), and their sense of flow or engagement with the exhibit. To analyze the
gathered data, we employed the RM MANOVA, allowing us to empirically evaluate these constructs.

Results In a comparative analysis of comparative analysis of methods to visual guidance in
a virtual art museum, we found that: 1)The distinction between world-referenced methods of visual
guidance, centered on the user’s perspective, and screen-referenced methods did not show a significant
correlation with VGQ, FoMO, or Flow. 2)A comparison of the four methods of visual guidance showed
significant differences in VGQ, FoMO, and Flow. For FoMO, participants felt less guided by a ‘fixed line’
compared to a ‘pointing arrow’ and ‘butterfly’(F= 8.31). For Flow, the score was higher when using the
‘fixed line’ than the ‘pointing arrow’” and ‘butterfly’ (F= 5.38). Lastly, the VGQ results showed that using
the ‘fixed line’ received significantly higher scores compared to the ‘pointing arrow’ and ‘butterfly’, and
the ‘fixed arrow’ also received a significantly high score(F= 18.8). These results indicated that the way
visual guidance in a virtual art museum affects the user’s experience in the museum, preventing them
from becoming lost and allowing them to immerse themselves in the artwork. Moreover, the ‘fixed line’
method of guiding attention was found to be the most positive for experiencing the virtual art museum.

Conclusions  Based on the experimental results, our study proposes a new ‘flowing line’ visual guidance
method for path guidance in virtual art museums. The ‘flowing line’ offers intuitive understanding of
navigation without requiring users to interpret graphics or text, unlike traditional signage or maps used
in virtual art galleries. It also represents the sequence of the exhibition through the flow of gradients,
enabling sequential navigation and compensating for the shortcomings of the ‘fixed line on the floor’.
Furthermore, The ‘flowing line’ is less forceful than the arrows traditionally used in visual guidance, and
seamlessly integrates into the art museum without disrupting the appreciation of artwork. These findings
provide foundational data that can be utilized in future virtual art museum planning, suggesting ways to

enhance user’s art experiences by implementing efficient path guidance through visual guidance.
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A2 WA} n oA =39 gigt F2]-2(Fear of Missing Out, FOMO)S Z0]1! Z¢](Flow)S &0]= AL
Zx3 AA A, 7 A(Virtual Reality, VRS #HEA oA &8 {5t A0S AladozH, 74
u]Ea} 22 ookt Hopoll A EH2E 7= MRS AR S8E T vt 7MY vEn] AREe
A A Q] FHl = A Aol 4] Hojuf, A& ef AR Ae] & Az ARgo] R = A niT] o]
E4& st 2 AfEE Zd= A olo] Aol & 4= YUARE AREA A FolE Flof 8],
olt] 2 7tok o] digh 17} $A FoMOE f#stct. Afro oS Bostr] sl 7HE g ellA

AA & A-H(Nielsen et al., 2016; Johanson et al., 2017; Speicher et al., 2019; Norouzi et al., 2021;
Gruenefeld et al., 2018; Harada & Ohyama, 2022)= E43] 351 glch, T} 74t nl&itol| A 9]
4 s 5= A F5 G digh At ofd BEEoitt 7Y vledelA AlA =71 Yle Aol 4
z7)0 FAA et AT QIAUHBowman et al., 2003), oJwdt FH O AA SE71 nl4 A B
S8 FEA S A= Aot 7 nEeRe o2 7 ezl g 22 o] gl FEl
A A71E d 3271 ek 7H3 vlsdol A 4 o]l §-83 Al - WS 2] 91 o R A3
AFA AT A G5 Wit 4 ok W (Johanson et al., 2017; Moura & Bartram, 2014; Vilar et
al., 2015; Cliburn & Rilea, 2008)& -5t AFA 0 & Hlwstglch. Al & Hlu A 275 vgo R
o] S S5 2 ehdioll 7MY 8842 A4 5= WS AlAstaA} gt

roh

2.1, 7Kg 0|20l CHSt ofsh

ST YA 7es BT AF o &5kl glon, ot wrto] ERES B dles
Aal =¥okal YoHKim & Lee, 2022). VR Aol M3 o AdAstol wreh A2zt AA| AlA oA
7= AT AR ded A9 §37 F4& VRAME ZES 4= 9A 2 Aolghe= vz 24l AA7
Ark(Ivancic et al., 2016). §3] @ AtF] A= digo] dF3=EA AA digh =871 F7F3A R,
wsd, Rl 97, 17 AdH, HE Fo= Qe AAIE AR Fokd ¢ gl AFEol Hol Atk AEA<d
u]&e] AlokE FESHE o o] 7ME vlEde RS ot o' 8RN QlvK(Ivancic et al., 2016).
7P e oy Aol AR AME= 71719 7, 2= AT ofgg, AA #ErY A dsket
T ZARE 7HAL ek 7 2ol Ad G Eslr] flsiM= AAl HARteld &2 AAofA |
Adota, 9 4o, o 1L, A& 7ot AR Al ARG gl 7HE AAE BtEE AE HRE ofof
QHH(Carrozzino & Bergamasco, 2010).

2.2 MM RE

(1) AA vl A AA

e FEAY HAA FEE oty fl6 SR BEE AFoF gt = Fol A9 wjdd
Ao gt AR T a4 AFHo] ZAEH oDA Lot AAst=A ] & 9 vIF T (Brieber
et al., 2015). V&R A9 ehfl= B9 X7 9 A2 585 FIAA AAE BET 1 Yol
E&& #HCsikszentmihalyi & Robinson, 1990; Hooper-Greenhill, 2000). 242 SH|E E3t 2
Z7](Wayfinding)= BEAS AAlo] FAStEE f5 5 Jom AAGNA WS A = o 525
S ‘9E% ¥ 2 (Museum Fatigue) & £¢] HA]| 49& 34421 W59 & 4 IrkBitgood, 2009).
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A2 0T Z A = T A A Ao gt £2 =4S FI QYRS 5 w2 =0 A
A8 AlBetHWeisman, 1981).
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2020). VR Al fE7F 285] AtE= 2o F ot Jket 22 3605 94 miAloltH(Speicher et
al., 2019; Cao et al., 2020; Lin et al., 2017; Rothe et al., 2019; Rothe & HuB mann, 2018). Nielsen et
al.2016)2 71& G339 Al feH ‘i'ﬂg wHokal o] VR ‘ﬂﬁJrOﬂ Lkt e BAA, dEAA B,
t] A€l (Diegetic), +=H A€l (NonDiegetic) ®H, % i&ﬂ T oA Al 7HA] &5 HHE ARgsto] A4
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gL
ATH(Vilar et al., 2014). 7 @A 2 Z7]= 7 @] AZHE olF Tadt a7 HAA AHE
7H BN FRE FASk: H ofHEE Fon 55 Wae v Foll U e ddshks 5 Aot
25E Bt Richardson et al., 1999). 7HE AL 33H4 B8 dol AAA 2= A4& ALsh] fs)
w4 AL FEdfok st ol & Foll 2AE2] YAE =Tt EAHR tists Aol Fasith(Akkuzu &
Erem, 2020). W20l 7V vl&@olA A e dedt +25 "ol 7M 4014 2Hte 2 27] ol
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.
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2. 3. Fear of Missing Out(FoMO)
FoMO(Fear of Missing Out)i= Ao QAL Folgt Gof A AART AQfichs T8-S oJu|gtch(acobsen,
2021). Z vHAIR Lofoll A AIZE YA 7HFE A VR4 2] FoMOE izt Alof Giefj Aol A A8 =)=
AUE A= A gt St L= A F AEe A gk dist S5 22 S 2361
Qg gol2 ARGETE VR 7oA FoMO= 2 el & 93 vk VRY di#4 A A2
HMD(Head-Mounted Display)& 2851 #rojzl= 2 BQwot g7 ERl2E dAF oz wyn JFT
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5 ek 22y FAlof ot E Eof &7 E2 2A= A g £ (FoMO)S A 70, FrojAprt
L7l 5282 AlokField of view, FoV)9] AR wjiZo] Yotz A0R, AHEAES ZH= HoA
AR FAo] 755 ARE AUAA] B2 F R ofsf FoJ7F AbtelA 4= glrt. Aitamurto et al.(2021)
LERT} HMDE o]&of TEg ZH=2E ot vl A8E APt Frolxt= HMD S 0lA 2d25
OHA] B3 A2 8977 o edl, 1 olf= WHEHEE I2& A8 58 oHEE £2& 2
gt Fel 2o Ueylth ojopr|9 S5& A= A tigt Sl 2R or Eelzof gt w2
EAFlow)T A&7 (Presence)S oF7|3tt 1= AES AR VR 2= &A= AMEARe] 6= H3
AES o] HellAl FoMOE Eol= ks 1efed B avt Qlvkal 43t

2. 4, Visual Guide Questionnaire(VGQ)

M uledAE FE] AP0l 24 $ERT Faoith gebd Ad K29 $84LS 245 99
AR R AL ARS Bl SFstA ohltt. A AE 2 AT A48T I8 Yook AdS
At of7]olle AAA, B4, AR A, FAA, AnlHd 5 oheFst SHo| EkE|w(Forlizzi & Battarbee,
2004) FBA <] B7jol7] R ZAHH7] oJFoh, VRAIA AJA G0 B2 AR 49 F71E a7t
Ay AFE AdEH 0] A7 AR A AR (User Experience Questionnaire, UEQ)OIH Al
73 AE(Game Experience Questionnaire, GEQ)S &&35to] &S #2514 U (Norouzi et al., 2021;
Wallgrun et al., 2020) AHA| o2 Aol gr= A& M2 A& sl AHE-Jch(Norouzi et al., 2021; Cao
et al., 2020). 511% AFE G884, Az, Helghe 24122 Visual Guidance Questionnaire(VGQ)=

Azaiol A4 §Eo] AR ABL Brhsh A B,

n014

4

2. 5. ol=Z Aol M Si(Flow)

oA AAl= BFAY EUEE w9 4T A2 FIA7= A& HRE drh(Harvey et al.,
1998). AAl TA= vAQl S 7] 9ol 2AE& WHotaL, AEY 14 a4E
RHols= EAL ulgo 2 &7te] o & §33 4= Ith(Csikszentmihalyi & Robinson, 1990) u] & 01 AEE
S5t = Al Wol ASATE, vl ARL sl A ol A o)7] ulZo F45t7] o2 Hol Al
Wanzer et al.(2020)2 Csikszentmihalyi®] g5 v o2 u]d AHLS ATFE ZH o] 713t v]F 4d
A2 (Aesthetic Experience Questionnaire, AEQE A&ttt 1= AEQE 53l vrEdy) nj&dofA
Tote 149 34 Ad-S 2K 5 Y52 AARI

(¢}

2.6. 24
)& gt AA] FIo|A Hoju, TEA A 2&3 A2 AHE Awste e s Helkstn
o}, gatoly & ul&de] wstel] Wty AtolyXx], AE x|, AA] B4 & S FEAANA TR
HE AFstaAl =gkl ArhWeiss, 2013). Ao A8t ofgl VR A AR A =5 B3

A

3

7 7] B3 =X o] g3t Fa-&(Fear of Missing Out, FOMO)& ZHAA]7]7] $J8) Basith VR dsht
AT #AE AT YR, AL, 28 55 H2H 2R AAstaL Yrk(Moura & Bartram, 2014).
a A VR &N A FEE 8 4 27| A d4s RS ol 7MY A
A A= A EE, Norouzi et al.(2021)& A|A §%7}
F92H Cao et al.(2020)2 AlA 29 4-84& 545
150 AFREE AJA &5 AFEO AL & 02 Nielsen
TE AR BRES o ot U7} 7 FA A
AFER AFHAT AL § 5 AFE 7 FEE vlug A W e B A5 7ho] v wdh e v
EAstedrt. §HA, ARGAE] Alopol| A Aol 43} 3HH F oft]of i o] Ql=Alol whE Y-S vl et
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Figure 1 Research model

H1: VR ]3|l A A4 45 71288 VGQ, FoMO, Flowoll Ja& u]d Aot
H2: VR vlaoll A A4 = -2 VGQ, FoMO, Flowell 93 w1 2ol

3.2, A7 Oy Md
VR vl&@oA Al fEo] mE 8t HEoh] Ao SdistaeA A+ tids AAskelen 20224
129 12975 12¢¥ 149704 dista AX T} QA ES ol BAstlon §7] FoAE Sls) A A7t
T HAOR IvF o AFY 7 ZEES AFstileh. B3 A3t AFZbo] 2 olide] e F 318 174, o]
1478)9] dutelS A diARE AT sfd AtollA= sEe A A 4714 e A=ES 7491
A2 HHES) 2497] wol B4 vHESA chHFEAML Y (Repeated Measure Multivariate Analysis
of Variance, RM MANOVA)& AHgst4th. £48 9t H4 22 I7]+= G*power 3.1.9 programoi| A
A7) 25, FY58F 05, HAY I9F ALt #ES EES AT} X4 3079 A7 8 FETH(Faul et
al., 2009). webA] 3198 9] 7Pk Aol FE3t A= skl
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of
71¥FeH(World-referenced) Wi’ ¥} AME-A42] Bt o] 7]RteH(Screen-referenced) Wi’ 2 & &5k
ShAof 719t AH f 5= 9AT $E & RHEste] A& Stlistglon ARt g Zl7to] 7HA
AFEO| AT R YA 3A ARGt whde g3 7wk Al fEE Aol A&l HiEd
Ueht 4 St E st s AAskgich 3H 719 A s ASEe] T A stHol| nA 7] wEo

AE Thel AL e 4 9] ol

Table 1 Visual Guidance Methods
8 TH™El M(Fixed Line, FL) THME SHAHE (Fixed Arrow, FA)

o[O|x|
Lhg TA| 2 A0 m2t 0|0 X|i= M TA| 22 M0 M2t UY 7HZHOZ BA|E SR
3 712|7|= &M E(Pointing Arrow, PA) LH|(Butterfly, BT)
o[O|x|
e &Rt sH| DA |0
° SHE V27| SR

3.4. 714 Djz2 24

S A% M vled2 Ad AZS A F8HL A= Unreal5E o|&stod A4 AEstedt. vle
250 st @9l holds AAl AAIE frAFSHAl RHE7] $18) Unreal59] YitolES &85 AAI
A 71ES ARgSHTh AAE AAshe iRt Aloks 245k 7B E Y Fol KolA| ghe 4
Aoz A A8 7hst A F 293l 3D I PO o] Fofl VR EYEE ke A%
A5 HhgdsAtkIvancic et al., 2016). 7MS vlee] Fei= A2 LA visdolA o] Fd FARBH
L7155 5kl A A &/E Eol7] A Al EAsh: viedE A 2HE EUE VR €7l
U HlER AFSHAT Interrante et al.(2006)9] AFolA BHelg 4 ol AA| vl&o] 42 Az
Azto] F5H A ot Azl AA 79| WAo] A7] wjoltt, vjEde] A4 V&2 A F27t F A9
SO8 ofFofA Qi HA| FAlo digt et Badt o g sty Ayl AHE AES ATHAEY
ol it A A= gotarat A9l 27re] A5 A7tete] o & ARgshthSpecker et al,
2017). AF2] A7]= VR SN AAI9 Heke IS S AAl AF 2710 282 dAA LG5k
7H oA = A 27171 LA ARG 2 145 7] HiiZo]wHRzepka et al., 2023).

o
=
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Table 2 A top—down view of the experience plan
o3 12 EM 25

O[] x|

Table 3 Screenshots of Each Location
78 15A 15B

OlO]X]|
£8
OlO]X|
3.5. 58+
SATES EES] Sl A A8 v R A1) BHof Aol s AR 4 4 AAstqitt. A4
+% A& (Visual Guidance Quest1onna1re VGQ)Z T dAo] AJA o thgt H71E Y8 DA ATH
o Ed2 "]7”q HES 4 4 A= A el OhH—J S0 I EE&styleh AR EE5H]

A e A& %‘li‘iﬂ Aol BHA A5kl ARSI Bl tigh F el (Fear of Missing Out,
FoMO) T @A7}F Al B4l 2= Aol Al digt Fadl disf S4st7] 913+ A&-eln VR
A3} ZEl = A =H o gt T2 ¢ MacQuarrie & Steed(2017)2} Norouzi et al.(2021)9] 45
v o g2 24 B8 445t Aot B Flow)2 A AtolA] E9e SAHT of vHEH o] AMSH=
AlZbol digt 2t ol digt AES S0kt AE 255 916 VR o33 B9 Fol& Hrlole

A& (Huang et al., 2013; M. J. Kim & Hall, 2019)3} o€ 2F& 74 Aol tigh A2A(ABQIA A3t
¢ FES 285tgthWanzer et al., 2020). 2 A0 FE2 A7) 2o gh7] 9J5) HEH e 9 57
gAE i—iE% *}Qﬁwﬁ} A W82 ‘A 184 ?%EF% 1702 W 19 & 5708 SAsk5l o

F8RgoR HEs A4St
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Table 4 Content of Questions

£HQ2 48 =8 =8 SYAE il
710|E= AjZIH O HY| ELf,
AM 8
= SIolE T 5E2HE  Norouz et al.(2021),
o0 OIS RISLPA Btk 3 M Wallgrun et al.(2020)
(VGQ) - S| allgrun et al.
710|EE 22 e O =30 ot
=xio et WOHE, BX| 2ot AF0] A=K AYEA. 58 27E MacQuarrie &
FHE EX| 23 AE0| 92 H0l2k= A0 2 Tae Steed(2017),
(FoMO) REZ ZEANO| Q9EFS O|FICH, o Norouzi et al.(2021)
E2 -dHdL =0 SH *
ol TAE E= SO X2t 57 ajHE Huang et al. (2013),
(FT(;'V) MAIE Be S0t AIZI0| 7h= & SRIC 3 “zz M.J.Kim & Hall(2019),
LK FAJOf 25| TS 4 AT, h Wanzer et al.(2020)

SLEE 30d 43,
oz ol 48 AWstgon 1 ATE MEoR AH fE AFES $H5] 3B 174,
149)E o 2 492 A A

sk}, Bl 2345 VR HMD(Head Mount Display)ell H]sf ﬁE‘E_Q‘r %‘ﬂ%‘ol oz @0l it 5
Pallavicini & Pepe(2019)9] 75 A5 R H g AIE VRZ HMD$} A2z &2} 7|9l
AaolA f-oJulgt 7\}017} URA] gksiet. 7R Aol A <] iu}— WEE e Aol AP F0A
ZA¥o] HMDOA & A4-5 WA U2 SFadoAs dAds VRE AHRS o ddides
L HA$E W= Ao 2 ey th(Zhao et al, 2020). E3 VR Aol A <]
T3t Ao Al(Srivastava et al., 2019) BlAFF VRo] HMDET o] x| 2]} 2
FE 31t °]”Jﬂl S5olA o ettt AL Flokyleh. Ade A4
BE 7Rl A 423 APE A AdS Sl A A AR AAA o
disto] Skfisheitt. 4011}—3 vichol] g shak, vFE A, 77 MR,
39 A ZH= AFS 474 vh & AEA S 7Idstden A F E.LE°HEH°H
AEA olok7lstitt. A5 fA1et AY FAL 47HA] A FollA BF Fdstyon AMEE A4

Zke] Zpo|qt Q)itt. vl 74A1 2] ¥ 1}15011 et <A Z 3 Order Effec)E BHA|5t2r | @&47) A &5}
ZE 20| £4Z L1292 At 12| dd(Random Allocation) B4 AFE-SFITh Aol Algk A7k
AAAT A 52 Z4429] AT oF 1580] 22 =St APS Yol 82 A8 T 1247C1E x A==
47W)= SAZZ IS SPSS for Win. 26.0% ol-g-sto] Aej3ict. 349 Azl tigh AFEA WHe A4,
ZA A o] gt A, vrol, FPS A9l Edlo] Sl Aol digt #AlH 22
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ATZATHE B
AR E7] flote] RI=EAS At 24, 4 =79 B4 A5S SloiA A+ 2o &4 8219
E4E& AYgstelon, ARzl A5E $l8] Cronbach's ¢ AGE AHESHAT AA, A4 f5& 7|24
o F 7 =Z I1F AR =A] gelstr] 9l PearsonJ SEIARA S ATt WA, 2+ W9
EAE dotiy] foiA Bt} FEHAE RS0, 2 WG AbolY] FEHAE FotR 1A} vHESA
chAZRAREL X (Repeated Measure Multivariate Analy51s of Variance, RM MANOVA)S A AJ519] 2l 1FA
AAL solslh, A S5 2o £&W20] FJo|= oolr 7] 98 Bonferroni 3L £ o=
vl W& skt
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4.1, 7128HEY
& 54 24 A3 A4 f= AE(Visual Guidance Questionnaire, VGQ)& AHE o] 3,
-ﬁr AF7F .998= Lreb T =-of tigt F8-2(Fear of Missing Out, FoMO)2 H+to] 2. 60, FZ=HA7}
& Ueheh EYFlow)E Hetol 3.37, #2HAH= 8918 YrEyith

e

o
=L1
o
Y
\1
N

4,2 MEE 2N
AZ2HS guH(Cronbach Alpha) Al42] ghol .6 o]l A%, A= Thek(Reliable) AR H7hH Tt
A S B4 A3t BE FRAA AFETL .6 ol 202 eyttt HA Al §5 AE(Visual
Guidance Questionnaire, VGQ)& AHEH, AL 9] Zlo] 840208 w2 AL E Bl EXof djgt
& (Fear of Missing Out, FoMO)9] & 8092 w2 AZEE Uetiolrt. EUFlow)S AF %9 Fho]
63002 RE AFEE Bl

4.3.7

——

cE
7Hd 9] H1 A f59] 712382 VGQ, FoMO, Flowdl 3 vA= A& A5S Yol 9A ¥ 719
ABRBA BAS AYstact. ‘A" SR (Fixed Arrow, FA)', ‘T H A (Fixed Line, FL)' & ‘S}y o]
718F3H(Screen-referenced) W’ 2 F11 712]7]= SMFE(Pointing Arrow, PA), ‘U] (Butterfly, BT)' &
‘@A ol 719 (World-referenced) W' 0 &2 {7 915) Pearson®] AHEA S AMGSITh AEHOR
71 A3 o 2A H19| 7Hd-e 712tE o] A fr 7184 719 Aol fle Aor =yt H29
7HAE] AFolA AT ASE& 43] WHESHe] A skl Within-Subjecto] 28 WHES7 ThH T

HAHEL A (Repeated Measure Multivariate Analy51s of Variance, RM MANOVA)S A s¥s}ict, 1 Z 3}
AR fEo B2 VGQ, FoMO, Flowells #-2]gt 2kl (F, , 4= 6, p< .001, 7°= .17)7F Aqlch. duis
AR AL VGQE Fy = 18.804, p< .001, FoMO»L— Fq0= 8.312, p{ .001, Flow+= F, 4= 5.387, p= .002%
BE FAACR foug Zol7h YSict. Mauchly®] +34 AANA VGQ= W= 721, x* (5) = 9.415, p=
.094¢} FoMO& W= .756, x°(5)= 8.023, p= .155&2 F34& W3t vp9 o2 Flows W= .559,
2" (5)= 16.700, p= .0058 F+33& W] okttt S&5WS4 2470 A4 o) wh2 2ol dja) AHA]s]
o7 flef 345 W53 VGQ2t FoMOof tis d¥w E4(ANOVA)L. 2 o3 B s}3itt.

=
[
7

Table 5 Descriptive statistics of Visual Guidance Questionnaire(VGQ)

Effect ] SD N
DHE SHHEFA) 417 .69 31
DHE M(FL) 4.44 .69 31
7t2l7 = SHE(PA) 3.31 .90 31
=0}7k= LHH|(BT) 3.1 1.06 31

FA=Fixed Arrow, FL=Fixed Line, PA= Pointing Arrow, BT= Butterfly

HA VGQE tled v wE ¢18) Bonferroni 2L AF&3E AFE v WS Y5197 FL(M= 4.4)= PAM=
3.3), BTM= 3.D2te] vl oA SAZ LR 7P & Aol7t Fow 961 =7 Uebdth(p .001). FAM=
4.1)= PAM= 3.3), BT(M= 3.1)Ett FAHOE % =& &7 vesith(p= .001). 5FA9F FL(M= 4.4)7F
FAM= 4.1) Abo](p= .548)°ll= AFe)7} g19lem PAM=3.3)¢t BT(M= 3.1) Abo]o = {25k Zpo] 7} vrehitA]
Aokeh thF 2 & FoMO E3h +34& WEotgl7| wlie] di-3 8 HlwE 918l Bonferroni 24& At
AR Bl WE A9 shelth ARE vl Al FL(M= 1.9 FAM= 2.9, p= .001)¢} BT(M= 2.9, p= .005)Ett
FrolotA FA LrebTt, o] 2] Blg= Atooll = 28t Xpo| 7k UrehA] 9Fgket.
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Figure 2 Estimated marginal mean of VGQ

Table 6 Descriptive statistics of Fear of Missing Out(FoMO)

Effect 1] SD N
DHE SHE(FA) 2.53 1.00 31
DHE M(FL) 1.96 1.1 31
7127 |= St E(PA) 2.93 1.21 31
HOt7b= LHI(BT) 2.95 1.16 31
S
l 3k %k
1
5.00
400
3.00
2.00
1.00
0 1739 SHIEFA) A(FL) 7tel7lE FAE(PA) L}](BT)
Al =

Error Bar: 95%, ***, p{.001; **, p{.01; *, p{ .05
FA=Fixed Arrow, FL=Fixed Line, PA= Pointing Arrow, BT= Butterfly

Figure 3 Estimated marginal mean of Fear of Missing Out(FoMO)

upREko 2 A Aol HulE Flowe e 44 7198 €-835to] BAHHE F-SA%E E&sHyrt. 2449
F-5A%F 4l F-8A%F 16.700€ 7198 Wil =&stgon, 204 or HAH F-SAFS oF
232308 T2tk o] YW F-SAFS 134 7W°l el AL ARt $AA Ao s fO4E
w4 Qloh wEbA, Flows SAIRSR wl$ Fou)dt J3Fe 7ML Y-S ST 4 ok &
H 5 93l Bonjerroni 24 ¥ thF v E {3 ZjEI p #& vlwet A3 FL(M= 3.6)2 PAM= 3.1, p=
0012k BT(M= 3.0, p= .03)Ec} fro|stAl A tebyth g $% W5 tole AR {Fof7t Ao
WERLA] okt
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J
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Table 7 Descriptive statistics of Flow

Effect M SD N
OYE SHEEFA) 3.51 .870 31
SERIG 3.69 .802 31

7127 |= St E(PA) 3.19 .833 31
ZOt7h= LHHI(BT) 3.09 961 31

FA=Fixed Arrow, FL=Fixed Line, PA= Pointing Arrow, BT= Butterfly

5.00
4.00
3.00
2.00
1.00
20 39 SHEFA) A= H(FL) 7tel7le SEE(PA) L}](BT)
Al fr= B

Error Bar: 95%, ***, p{.001; **, p{.01; *, p{ .05
FA=Fixed Arrow, FL=Fixed Line, PA= Pointing Arrow, BT= Butterfly

Figure 4 Estimated marginal mean of Flow
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319 % 2% Q9ich. Fhel7)s S “Ale) 0 r Belsta Qhubg E0 ek ool 314 % 3wolditt,
SEE ?M}E’h “Qeirk vy A os AR B ojzdo] dolth. AHANAE g FHHoR
HIAEIGIE AL WA A0 “Bl&et B9lY]o] o} LTk ok “AZH 0. 8] Foh ek oj7de] Uik,
TEju “41o] W17 U ot Al7e] AQleh o} “of i WO R RSHEA] WakAle] ST e o7l
qolth. ATE WA T AE 14 Al B AL “Trel APoz oozt glodd & e
A A2l o A4 S5 wre] BEe R AlRe AA S5 ol Basit A Aete)
o7 FoIAE] IH TS AR A oA H% WA A G o] Basthn AEAE 4
Qi

7 7] W] VGQ, FoMO, Flowe] o 3d-&

A f= S 2 o ok
7]9gH(Screen- reference) e
719K (World-reference) ¥ o 2 B2t 14} 9 A% VGQ, FoMO, Flow Alo]ol= &-<oju|gt
7} &5 A 93ttt Rothe et al.(2019)F Yeh et al.(1999)2 E3f 433t A= g F ‘ﬂ Atolo]
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‘Flowing lines’ guide you through the museum with a sense of gentle movement. Visitors can enable or disable this
flowing lines feature according to their preferences.

Figure 5 Flowing Line
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