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A comparative study on the usability evaluation of
museum smart phone applications in pre-visit setting
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Abstract

This research validates the correlation between usability and functional attributes whilst
comparing the degree of satisfaction of information framework used in museum mobile apps via
usability evaluation in pre-visit setting. In cases of Bilbao Guggenheim and American Natural
History Museum apps, the degree of satisfaction measured for information service, functional

attributes, motivation for actual museum visit and during-visit usability of the apps were all
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highly evaluated. Such evaluation data indicates the increased usability of apps when mobile

applications take user-friendly design that intuitively reflect users’ interests and needs. After

thorough analysis of correlation between usability and fictional attributes, data pointed to more

meaning relationships existed in non-intrusiveness and personalization than other functional

attributes. In conclusion, we were able to acknowledge the usability of museum mobile apps

depends upon the interaction between content and functional attributes rather than entertainment

factor and technology.

» Keywords : information service,
usability, UX/UI, motivation

. M B

20079 {Phone? H]®3F AnlE Eo] £A] o]F 2009
WRE ] fAY siAL 2utd g o HEn|to
ZtolEe 2nlE E ofZEAcldeRE dAHY] ARt
(F.1). olggt f89 =utd tHlelae FiAd, 7HQA,
ARG, AA A, A Q1A F AR QA Vs 7Y &

e AU IvH1). FH2dle anfE E Ve ddos

she old g9 Erld Hulelae 29
IS ARG Rk opet A o] Tkt Adekat )
A S-S g, NS 7w A AveleE AL
ZA, Bae] aeh il wet gkt WA o At 7
ol thgk ojn] Aol o] FofAaL Tt

o

1. g 23 ADEE ofZ2Ao §E(20109)
Table 1. Statistics of museum related mobile
application(2010)

=7} A 5 =7} U
o= 27 =2 1
=A 19 2AEz|z[o} 1
o= 9 AEE|0} 1
O[Ef2|o} 3 HepE 1
HiZ2= 3 FH-tet 1
= 2 2ot 1
A9 2 BHA| 71

u| 22 A 3] (American Association of Museums)
o muld H3AEEA] Aulo](2011 Mobile Technology

seamless visit,

non-intrusiveness, personalization,

Survey) Az o5, SEALe] 50% =7t AR A
el RS AlFET dden, 42%9] SHA Bht
A ZFo] AHAM] HAE o] f13 Aoy 4=
g oR g7ETEd FAATH3). g 7] AFellA,
2mtEE ofZE]A 0| (21%) ] BHEHol|A] AMESle Butd
FAE 7k 7P 358 AT FAE Hole ARS g9l
g 5 T BER AnlE E ofE gAY HFThe
Zelzg}t tufo] o] AfAE zhe ®ukd AH|~(BYOD:
Bring Your Own Device)©ll tigt #2e] L9} L3}
A A=l itk e Zukd Awo](the Museum
& Mobile Survey, 2011)'e] W& AES 47}, &5 =
vt A2 Agsta Jvkn gRie 392 7ke 69%=
PDA 71¥te] HEjw|t]o] 7fo] =g} Zo] ukEto] St=golE
dojsts WHET= AnE E oEAoldE S8k
BYOD #4& Asdich4).

2002 CIMI(Computer Interchange of Museum
Information) & ¥E# fZeA ol &S HFEY 1ol
=, AR AE, ArUACd AR, g AR 75 Fo=
olPr}(5]). TEHAA sk PDA 7]8k] HEn|tof
ZholEgh= gy BErld o EE)Alol S Al AAE |
of #e M-I F-AH U} AAH = B 2¥ (seamless
visit) 9] o] 7¥Eslr] witel A sl tigk B35
71eNE = vk wgh mupd ofZE] Aol BAIE vMlA
ol AAIE FojZ a3 AA], QIE-EE A%, Hu}
7, SNS 59 7 & AgE A2, ERIFS
Tt A e Ade Fo2H ThI a7 Ad

tiot

>
T a2 =



e

2mlEE

cfZe]Aloldel g AHeAt B7h vl A7+ 71

ige] dEH 2nE E S Aol g 7|E A
?‘” AAoM ] EE)A HAET 7PEERte] GRS AA
S SAQIA7IET #RE FEA FHIov UX/UL 59
AR S 9] EAl o 242 gttt v e}
2 B HIe A7E ek 4 oAl g9 I’J’ﬂ
”Zﬂ ARl ek RS Eel e A nX= 93 F
= OFATh &S o] F J9L AT FART oz} ﬂ7}
W Aolghd], ek e dAH7Hformative
evaluation) & uEdsky BN E =)
(summative evaluation)2] W20 2 o] Fo|ZTHT7](8)
2 ot dldshe diuta SYv]sde] ofEe]A el
o W ARgAl 7t A3 86.4%2] iPhone AHEANS}
89.5%<] iPod touch WoizlEe] A& &5 e BU 2
el A E AMESEA] @ttt TS iPhoned] 7,
13.6%7} NZeA IS teRrsr ARS-E ZEe] g
211, iPod touch WeiAte] 53.6%% tlo]|~E AMg-g
AEE 23 JA FATHI). $FA olE AlE (the Walker
Art Center)7} A3 ALeA} HrlolM e wuld &adn)
Ale] o] &Eo] 17%°l HEAL) vALEAE ez 3 <
E1 S Fall 7L A9l ERIg AF) vET A AntE
E& AMshe Zlo] Fadsta Azele dRAEY] MY
740] T8 1ot o]9 E| uHETe] mutd A AE
AFata Arhs AME XA 3, 2utd tidlo] 29|
AR ] tig os) FEE T8 AR =rHnt
10) AT Arhks 2ukd A uiAl S sk &
A4l -Erzﬂﬂ %%ﬁ% slolg 2mtE E
Aelgks AFA7e}
LA gH11).

n. = 2

—

HHEE BHR oiZeAlold e eRkla exejle] A
o] AdH e 5t o Ee|AelA ) aldslr] wliel, Zutd
A wiA=A e fEEAllA e BRI ESA e oI
SAAR) 7k mapgdo] WalEle] glojof gt 2011 7
= AFZRARIAIR] ABI 2] A Aol osh ofE Bl A] &
Hld o ZejAlold therE AeE 569 AL dUAT, B

2t AHgARE] ofu @ aQlo <l ofE ﬂ?ﬂ e A9
A AREaREA] B ol 7]solu A Hel] RERskEAl ol of
AT A9 o] FoAAA| edsket. ol 64*‘2 g of
g Aol Aol B Azsitt olefe] & 2% 2012+ 7]
= @A k==ol=gti0s 7k HEds} vied of &2
ojidel F2 A, AL 2ol A Hrke A
o wig- wHget. G 20129 AAWAS V1Ee R F
BHauEd ofZejAoldde 61, TR AEeAelA
= 11780] AHAF Bl Foiglom, Ax|o] ml=aidat
Holuh e 59 AA=It & uEH] A9
F B77F §ioiTt. wge] v 2ald fEeAlold
J BN 22 S0l 7]5A 52de] A ARl tid
7150 Soll mAl= el el AAAQ WA g
o|Fol A7E AT AJeiolrt,

e o ok

N

5 o
Enﬁrl

2 oot 1o J
N

Htol

¥ 2. uEE olEE ADEE ofZ2AolM #2H(2012.11)
Table 2. Statistics of museum and art museum smart
phone application(2012. 11)

Android iOS(iPad/iPhone)
museum 4,692 744/1,684
s2at 500 22/54
art museum 2,959 372/680
oj=at 1,081 29/49

old] & A7 542 FHEUER(Louvre Museum),

v A AAENEFH American Natural History Museum),
tduHEH(British  Museum), oM oHEHEHEH(Asian
Civilizations Museum), 58" #(National Gallery),
ke 718+ (Bilbao Guggenheim)<] iPhone olZ2]A
ol e ek AHEAL B7HE B3l B HAH] 2 FelA ofEe
AolAdel WEEE SHsln, ARAd JeES v)H 75
54 2Hste Aot & AT 27 28 3 | ads
A Al 7R 9ok 4 vk A #A, sfAuiARA dE
# 2 o FEA oS AR 7, B EAE 2 75
gk AR8AL 89} 3 WSR2 B4 ARy 7)E
o tigk olsi & Azt F WAl B AAl Al

i

Aol gt Aels) B AR o 8 PeE ol
& 4 gl HelEE AT Fh A WA, olsh e
7 5ol £2E 84 W7} A9E DA T e o

FeA sk Felolel/h AT BEES SN
e STFHE F2 TGS B AR FakEel
T B vl g A B9E F o2 Sl
Aoz ALY Bk NEAG AH§HIYo]
DAkl JEAE ek Aol ST ekl 31 o)
MEE 2 E ojEeole]



72 Journal of The Korea Society of Computer and Information March 2013

7%, AHd olslell AAg o] AR det Byl ol
A, IR 54, 7IRIskE 54, UX/ULE] A3, &
Holl gk 571 o] 59l 7164 SA= F8 97} 7IEe|n
2 AR olefdt 715 A SAdke] vl tidt A
3 o) F83 <fulE AHTH12).

B AATol4] {Phone iZ2Ao)A S Ao Meg
olfrE T2 JrRolE FYPFRLEIOS 7)uke] HEH o F
gAo)Ho] FHoR 991(89%/72%) 8 Hastn dvhe
71&9] AF Aol TAZ Fu JoH(13)(14). &=F
T H7F B A(pre-visit) AHEAF F7k= A3k
9] ghEe] cjZejAo)o] AT tidel7] WlEelH, o
2 giRE uhEd 2ald JjZe|Ao) A g 71E dFe
A1 (during visit) ol A2 AFEA H7tol] o] Yol A
7] wjelct.

HET 2uld o Ee]AolAe] A B7HE Sl tiEA
50Me® PAE RATS e s HEXAE A
71Ee] BER AnlE E olZFoldd] g tirel
H71E EYE, AR AU A (B RAE 2 AXEHo AH]
2, AAME 2, AT 2, MEERIHEAH] 2, FfAH|
)¢} oA AF3 6719 B4 =3, F 12709 71 7]
Fo] ARHAT}, AEZAGE-E AHA 37 N1 FoR T4
e JAE Fe) H=r (Likert Type Scale)S AHE-
M 7+ g8l iR EEE Sk 2w e
old GAldA 2ntE E ofFelA ol Wt 7T A
w3k Agd s Alenek, Felze}

SolA Zzte] ojEEAeld S AR ARE FTHdeEH
7h vl el SAIChE 1), ol A S
2P A= or, 7 35E2 46%(23

oy Mg

o
S
32
G

American i
ouvre - A
Civilizations
useum i izt
ERA HEFA A FER
o a ) .
ofitm) oilm) 2
© o
o o o o o
o ) o 5 o
& o
Navigation o o
ap o o o )
Location-
Awareness o o
Tour o o 5
Program ©types) s RS
Virtual
Tour
Iy Tour o o
o
Z o
0
o o o
o o) °
E o
) o ®
e-mail T
facebook i i facebook -mail
Twitter facebook e twitter facebook
T LLRS,
EEEM  OR code, o

ng RIFD, efc.
Affective

‘Wallpaper
Slide show

Weblinkage  Shop cafe info. P& G interface

Mark as visited ° Font size

¥ 3. 67H gt ofZEAolMel BEIX B Tl
Table 3. Content and functions of six museum applications

Other Features

3 30 AXE Hheh Zol vt 2nte E fEA0l
of ¥ Zel=e] Wele v A Al FdHL,
oprlokEr e 719 A, ek Fllske 2 3t 7
e WS A 79 E &Aool et
of thek 71 HHe} olulx], or] oot HAE FH2E A|F
i, 5 FHl=o| o] &2 FHENER, IYv|EY

ke, PAstIe] B AL AR o] go] TFsATHL
2]

TR 1. Teinleie] SR 2HX0 RHESm| AMH
ZEIX(ATZLH

Fig. 1. Film content of National Gallery and content of

permanent collection of Louvre Museum(screenshot)

AR DA77 ke] vE|Al o] e visAAAe Gt
etz AFger (T 2), ALAH| e ofrloRe™
S |

HHEES Al9g ZE oZeAlolAle] At

= See 1 of 4 =
U o g e P, o o Pt =
sl Dino Tour
}‘,n Highlights Tour
Wi |

(&
» Night at the Museum
D R

% | Earth and Space Tour

)
=9
- Creatures of Light Tour

Theodore Roosevelt

O%l 2. o|=XjlAEIE 2| WH Aot Fo{=E03 A32I4
Fig. 2. Navigation and tour program of American Natural
History Museum(screenshot)

Fojzz ol didusd(4l), B=RAIAER6
A), duke. sl (6NN &8 5 Aen, A7
Mark and Tour. My tours, My visit 5 7118} 714kl
Folz2 e AFdrt. 539 vFAAAERS 43t
E3-S Aol9)th(Night at the museum) & &-843 2~z
d)7INte] FolZzzaals ke PAlekle rigFolx
2o FIPH(ad 3).



w3

2rtEE &Aool et AHAL H7F vl A 73

Express visit & >

A day at the Museum é,"-\f:'

Architecture <P

Family 1

—— o R
PERMANENT COLLECTION

Collectans [~ 28 Permanent and Site-Specific
Artworks

Exhibitior il > ¢

]

38 3. whie Fislelel FolmeI( ATk

Fig. 3. Tour programs of Bilbao Guggenheim(screenshot)

T8 4 AR Bk diE 3 ARe miHes #
gk Zlolok. 4L Hlwal 2y, Wuke A8k (42.51))
U AAAEEE(40.49)) FHEWEH(35.33)) FHYIE
¥(28.89)) oMAlekerdHE(27.32)) tduEH(27.31)
cow AL vUska, Ante #AE] ofEEjAole] AL
el gk st 7 E=5i

EaEROuE

LTS

A

ELCELEREIN

e

O 4. 674 =2 Hol| ChSt AR} EoF Lot
Fig. 4. The graph of the result of user-evaluation of six
museum applications

a7 55 FRAH| SN F4E Hlwd Aztoltt. At
&b w7k % A3t vz dhke sk
(20.53))  HISARKET(19.04))  FEREED
(17.49))°ll Tt REE=r} = 7H= Aet. B BAH| &~
ZHloAE diE &Aool fAket 548 AYa 3l
DA, ThF FolZ2asle] o] o] Thedd dnke. 7l
st vlmARAE ] fEelAlolddl et wE=rt
S et o= ARSAE 5 g Aol A3t ol
ZRaE F3 A & Akt gl tel =2 7t

k= AME Asal £

AE Fa

O 5. HEAMHA FHHoM 67H S22t ol CHEE AFSRE Eot Zat
Fig. 5. The result of user-evaluation of six museum
applications from information service perspective

e PSSl B, ole] 17 614 BE AAY

A1g ek oleh U AR PR E

MEES Y5, AN AT 7192 2 A%

@ T2 PuAel sk 2% 27] 22 7159 ) o]
[e}

o

P
old
o,
2o

Lma
NG

N
HEREEN

AMNHP
15 Acm
1 = BrM
0.5 =BG
o
T e A |~ usability
T2 6. HREEAMH|IA ALSHo] et Tt 2t

Fig. 6. The result of user-evaluation of six museum
applications from information service and usability
perspectives

o

AAEFOAH 28] & 71 FEAQ 52 BE of
Aeldo] 3D/ AMHIAE AlgshA| ddrhe Zlolth
AA B A 20l et wEE7) 7Y =4
7k v, ARZ QR F=E 28 AY 5 Av 84
b WAlE opAloREErE T HE2](treasure hunts)
AFg nlmAAAEHE o] lE B EATH] 20l 4]
NS ISRTHIY 7). olH e A= Y
7} Tl tisl AvE A 7S 2 971

2 m oEr N
}drlonlz
= g (o
E
oZi_m
A

Mg
[¢]

O 7. OAjorRHutEatel AR, of-lmold, AR, QREE AT2IA
Fig. 7. Game, animation, AR, QR code of Asian
Civilizations Museum(screenshot)



74 Journal of The Korea Society of Computer and Information March 2013

SHvERe] 25wl S wlrellA Cinsight’ 716
7} Ao = ALl A AhEel o
o} o] 7152 A 29}
Azt A Ao, I w o 7%
ol fgio] FHEuMER] Hlg| PrAMH]2 SHdME T
W7k v AR e EA W bEATHaE 8).

o
to
iuj
o
po=A
offf d
of
ox
o
>
ol
i
9

w

=L

N

=nG
ANHM
Acm

"

BA

o ’ ! ¢
o ok ow how o bos

TR RO M= usapility

J2! 8. TAISFOAH[AL}L ARSAMo| Chst 2EEE H{w
Fig. 8. Comparison between satisfaction of viewer service
and satisfaction of usability

Gupzzie] 49, SI719ItloH(Wikipedia) S &
5 el B uhEao] wa) vlnA el
AuE AZIA, olu|A7L A Fe A
o BE Wik e £aE B8 et A
ol e ik WS Wl BokEsin ol dla) A}
40 v B2} b ek, A1 AR B el
240 g A7k AZ1EAHR 9).

W ol [ oft

T2 9. chyslEx X|= ¥ Fof Z2T(A32)
Fig. 9. Map and Tour programs of British
Museum(screenshot)

Awst Folmadle] A5, AHAE S Bt Folza
a9 o188 4 Ut ABeACIHE Had ol AR
2o} ALg A} Afele] AAlEel i Bl Tt A
g §78 N9 5 P Folzeagel A3E Wl ALE
A EETL 45Ech A onia dgue 49,
P AR Ame] Begat 45 BA s P
ket vlsARAE) Hs) BEET} A B
owl(37 10), ol AHg Aol WAIE Slelslo] sz

A Elolof ek elzio] AuAolglet,

EE

LM

25— NG

=ANHM

Acm
15 +—

LY

=8G

T2 10. X|TAH|A0f CiSH ST H]|w
Fig. 10. The result of user-evaluation of six museum
applications from map service

tion & customization

O 11, 67H S22 Hof| chst AR E7| ZoHEN)
Fig. 11. The result of user-evaluation of six museum
applications from other feature perspectives

UX/UIL el siZelAlolde] 2ado] g 2
ute. skl 2t wisAAARRE R o]o] HAIEFo|AH] A
M 7P E2 A4S I FHENER g et
=7 Hrkelo] AAIERoA 29 UX/Ule fejnle o
WAl FoIglthe ARdo] SRl

AH8ZdTH UX/UL SHolA 22 Hs 53 duke 7
Astd st v=AAA R WA S i9lst 54
off thgt 3Hgo] o, Wt ozt g Hheael
ol ek 571 2 A7 A fEE)A ol ARl tig &
7b 238 3 vS At oprlokErgtE gt
o} &Aool WAlE <IEEIIHE 8RISk: Tetel] o
A F7] 3 BEE el i 7 sl S A 9%
g2 ualth



w3

sl E ool e U A8 B} Hlw

A+ 75

45
a
35 HLM
¥ NG
25
B ANHM
2 4
15 ACM
1 BM
0.5
N BG
0 4

Uyux

HAI RO M|

T2 12, MAZROIAMEIALE UX/UILIS| BIEE H|W
Fig. 12. Comparison between satisfaction of viewer
service and satisfaction of UX/Ul

a9 12+ AR Ve 5] A E A5 A
oz, /ISt 54(0.766)) WA 54(0.763)) F
11?—04 0.734)) UX/UI(0.701)) 2 ¢x o] WAz dst
%(0.643)) HEAM|2(0.564) T EE Q9lo] AR
vflulf& A g dodnt. 59] & dyelMe A
S5 Q18 539 ARl mIRl g o] v alld

Hlaf thax A VERRT
09
08
07
06
05
04
03
02
01
o
& & & & &
s & ) S sy
o ‘b\ -‘3‘9 & <
el o Q\Q &
.‘&@‘ <

T2 13, ALSAT HEAH|A, ZANMAO| LIS TEE,
HIZMIE EM, 7ielst E4, UX/UI, S71R0{2te] Ak
Fig. 13. Correlations between usability and information
service, seamless visit, non-intrusiveness, personalization,
UX/Ul and motivation

A7 ANE FHN 2, 679 vhER ojZelAold 7}
S ke AR WFAMAPIERE HuaH s
AHg3S B2 ThE 7)5H BN E 1 4343 iR
7} 714 w7 BT 8 B A B (pre-visit) oI

Bl T 5715% IS HEA71, AR B A hEe)
A ALgell A oS FHAL wee ol Tolyrl
o219 Avhe uAulzst 3 7154 S4o] gl B
A3} 472 MDY 5 JES e Wkl ofZe) o] ol
ApAon 44 9 Al @ v AHgge] Eobirke A
ojugi}

A G RA 0] U3 BERE K187 37}
o FEAA BEEA G AT dolA) 519

@ﬁﬂJVbﬂﬂﬂi é%ﬁaﬂ%ﬂaﬂsﬁﬂ.~%
Bl SNS(F-FA1H 2
o}, olE AREAE AR «] —% = 7]
& 93 9 vt B /ES WIAY TRE £ Ue
A °1E1J1]°]’\(affect1ve interface) 9 7154 S4&

Msgiths AME el Foh T8 Bz A 547 3
M Edo] o2 aQldl Hjsl Akg-date] Azt o
é‘iﬂl 1%5}‘1:} R Fdg detol|A] ojafa 5 Sict. ALl E,
]E e o] Jlo|= FolA 2:F

L BRI PE Z dEd
B gsgell i WA &7

A7) Q72 B4 =29 Shlel Fad AL uE
2utd A wjAle] AMgAde] tig Wi e <lEEQ @54
ﬁi@ﬂgﬂﬂ%iq_tﬂiqA%ﬂ%pMW

sk SlElUMT} ALgAle] BT 878 welE 4 gl 71
54 4ol nteh A3U0Hs Zlolt), £ A7 1 97
o] aelubgsie] wule) ofZeAloldoleke Aok ek
R Qlg) u)E A e o) AR} BIE7} o] ol AR = R
Jak, Bk A SAeA AR} W7} Hlm B E vk A

P

ro

¢
m

ol

p

o] 71 A-ote] Apdgolet & & k. W3 of2fgt AP
& Fiskslr] flel dut AREARE obd waked o & o]
Aol tigh o] B33 A|4o] TR ASE BHHer T
dotar, 2nkE E o EeiAol e Wil it eel<lE|
oldE At

B AN B39 ALeA Hrle] ARE ) ~E0] g
w3} §B\9_‘/} E‘Z—ﬂ@ﬁ %7} wh Ro| Aols}r]
=]

Eiid
o,
_\|L
to
o,
=2
S,
o 2

K
jﬂ

oYolx] HRzke] W3} v} B
:rLoﬂ A ARAJH) 20 )3t Bkl BS-

2 g
AEF, 7H4, dol= Tl i A7} o] oA1A] X



76 Journal of The Korea Society of Computer and Information March 2013

gom, Ak d AHAL Wrte] AR Qlel AAIA7=
7P R I EelA (AR S AAN, A HA]
Aolxe] muted ofZe]Alolde] AHAIRE 0] 81, ol
Z2 e gt o] g v, ARG gt Rz ¥
A, 54 I 7o) A A o8 T2 S5
x Zlo] A9 Aol FF A7 Al & 5 ot

Sk

2t

(1) T.H. Laine, C. I. Sedano, M. Vinni and M.S.
Joy, “Characteristics of Pervasive Learning
Environments in Museum Contexts,” In: 8th
World Conference on Mobile and Contextual
Learning (mlearn 2009), pp.1-9, Oct., 2009
(http://eprints.dcs.warwick.ac.uk/107/).

(2) bsKim, yLee, gbKim, hyBae "The Development of
Users’ Interesting Points Analyses Method and
POI Recommendation System for Indoor Location
Based Services” Journal of The Korea Society of
Computer and Information, Vol. 17, No. 5, pp.
81-91, May 2012.

(3] AAM, 2011 Mobile Technology Survey. Fusion
Research+ Analytics.
docs/center-for-the-future-of-museums/aam _mo

http://www.aam-us.org/

bile_technology_survey.pdf, 2011.
(4] L. Tallon, The Museum & Mobile 2011. Survey.
Pocket-Proof http://

www.slideshare.net/LoicT/museum-mobile-2011

& Learning Times.

-survey-results, 2011.

(5] M. Economou and E. Meintani, ‘Promising
beginnings? Evaluating museum mobile phone
apps,”  www.idc.ul.ie/techmuseums11/paper/
paper8.pdf. March, 2010.

(6) H. Tsai and K. Sung, ‘Mobile applications and
museum visitation,” IEEE 45(4), pp.95-98,
April, 2012.

(7) S. Boiano, J. Bowen, G. Gala, "Usability, design,
content issues of mobile apps for cultural

heritage promotion: The Malta Culture Guide

experience,” EVA London 2012: Electronic

Visualisation and the Arts, pp.1-8, July, 2012

(http://arxiv.org/abs/1207.3422).

(8] P. Bihler, P. Imhoff, A.B. Cremers, “SmartGuide-
A smartphone museum guide with ultrasound
control,” Procedia Computer Science 5,
pp.586-592, 2011 (http://www.sciencedirect.com
/science/article/pii/S1877050911004017).

(9) M.H. Rung and D. Laursen, "Adding to the
experience: use of smartphone applications by
museum visitors,” The Transformative Museum

pp.314-324, May, 2012
(http://www.dreamconference.dk/wp-content/u
ploads/2012/06/TheTransformativeMuseumProc
eedingsScreen.pdf).

(10) K.H. Goldman, “Cell phones and exhibitions

2.0: Moving beyond the pilot stage,” Archives

Proceedings,

& Museum Informatics: Museum and the Web,
http://www.museumsandtheweb.com/mw2007/
papers/haleyGoldman/haleyGoldman.html,
April, 2007.

(11) L. Tallon. The Museum & Mobile 2011. Survey.
Pocket-Proof &
http://www.slideshare.net/LoicT/museum-mobi
le-2011-survey-results, 2011.

(12) A. Damala, ‘Evaluation strategies for mobile

Learning Times.

museum guides: a theoretical framework,”
Third International Conference of Museology &
Annual Conference of AVICOM, pp.1-9, June,
2006 (http://areti.freewebspace.com/pdf files/a
vicom2006.pdf).

(13) M. Economou and E. Meintani, ‘Promising
beginnings? Evaluating museum mobile phone
apps,”  www.idc.ul.ie/techmuseums11/paper
/paper8.pdf. March, 2010.

(14) Australian Museum, Smartphones and apps

http://australianmuseum

.net.au/BlogPost/Web-2U/Smartphones-and-a

pps—research-findings, Aug., 2011.

research findings,

(15) S. Filippni-Fantoni, “Bookmarking in museums:
Extending the museum experience beyond the
visit?,” Museum and the Web, http://www.
museumsandtheweb.com/mw2007/papers/filippi
ni-fantoni/filippini-fantoni.html, April, 2007.



g 2ufEE djEe Aol del g AReAr B2k Hlw A 77

o xp 2 7

ol £ of
1987: daddign
A B3l F3ME
1990: gt
w8 AL
1997: Florida State University
WEF 73 WAt
A A Mg
a7 ledT Fus
FAEoE: art & technology,
mald Fell= UX/UL
Email : boarhee1015@hanmail .net




