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ABSTRACT

Objective: This study aims towards exploring a model of the HCI evaluation methods to improve the usability of mobile
device, based on a case of a Mobile PDA system in a Museum context. Background: Mobile PDA systems in a Museum
context is widely utilized for the educational purposes, but it is criticized for low usability that the device only play a role in
textbooks on legs without any interactive educational activities. Therefore, the usability improvements on the mobile PDA
system should be considered. Method 1: This model was developed with a combination of the expert review and the user
testing, and with a combination of the qualitative and quantitative studies. In more details, first of all, a qualitative study
was conducted as a combination of three different methods: 1) expert review with heuristics, 2) interviews with persons
working in a museum, and 3) contextual enquiry. Results 1: The experts review provided with critical usability issues, and
the semi-constructive interview helped to understand the background of the mobile device. Lastly, the contextual enquiry
showed user experience problems and directions of improving the device from user's perspective. Method 2: Based on the
results of the qualitative study, a questionnaire was designed. Results 2: The analysis of the quantitative study was conducted
to generalize the problems, and prioritize the direction of improving the device within the limitation of the cost and time in
a museum. Conclusion: This study has implications in developing an example of a HCI evaluation model to improve the
user experience of the mobile device as well as finding problems and directions of how to improve the mobile PDA systems
in the museum. Application: In fact, most of the studies related to the evaluation of the mobile device have been conducted
in a laboratory context due to the cost and time. This paper, however, attempted to apply to various HCI research techniques
from different constituents in real context.
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1. Introduction olZ = gl Wk Araka lth(Ahn et al., 2008b, Hall

& Bannon, ZOO ; Thom—Santelli et al., 2006).
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Bakd AJAES] B2 ALS] A, 23 5 AY BE E I} (textbooks on legs)'Bh= AAY g5 A7 o4
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2. Theoretical Foundation

2.1 Mobile device
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T e AFER AL E Aol o] Ik Aol
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T 01013% 1 FFe v %9 2o (Park, 2011).

Table 1. Classification of mobile device according to the
usage purpose(Park, M. K., 2011)

Purpose Device

Communication | Mobile phone, Smart phone, PDA, Notebook

Records & | Digital camera, camcorder, electronic dictionary,
information | PDA, notebook, netbook, navigation(GPS),
handling smart phone
Entertainment MP3, PMP, PSP, CDP, portable cassette,

nintendo DS, iPod, smart phone

ofmjain, W,

< PDAE 71 7)5olA Hloju; tekst An|~E AlF
3h= g2 dentie] PDAE W3lsta Qth w<e PDA

= 7091 R #E], Adolyt eBook 53 22 70 Appli—
cationg Al F3I o 71EL] Hold HFH PDA 4

B4l 7o) E3kE PDA £33 &= PDA 7]5& dol ¥

A EA 7% ek olujet FojEelA Aol Hm wel, )
Aol 5 (Kim, 2009) 2] PDAS] Hirdo] H&¥ FHejet
& 4 9l AIEE o] vk SXt H2el: PDAS) F
tjAdo] Zeteln A7) AA Folx] AnfEFET}S] fFHo
E538] A3 9ItH(Oh, 2009). PDA, ArFEE 590 mupd
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2.2 Usability evaluation methods for mobile device

QI8 HCI YYellM= Agtso] ¢7] il AREsl7]
of Hsl AEFo|AE vARIsH| fgt H2 o= AMgat
S YAl BAgol A vheFet Bt W Ves Adehe
g w2 1S Bo] 9t} (Olson & Moran, 1996). 53],
AFEAL F4] Tkl TR A Aol QEHo] A gl AFE| o)
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% Q3 (Dix et al., 1998; Preece et al., 2002).
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WS AEste] RS ARIXE M| st ¢
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A%, oA ARl (AP d-s B3doR) o8
Qa1 B7F AT el whet 247, 2RE, 29 e
Hog rglon, FdE AES Hrksl] fs wHoR
AR 7 B g AR 7IRE F7EE YR, tRRl
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Table 3. HCI methods in each step(Olson & Moran, 1996)

1. Define the | Naturalistic observation, interview, scenario, use
problem case, task analysis

2 Generate a Represent cqncel})tg{il rlnodel, represgnt interaction,
design represent visual display, QOC, decomposition

analysis

3. Reflecton | Checklists, walkthroughs, mapping analysis,
the design | method analysis(GOMS, KLM etc.)

4. Builda .. .
prototype Prototype tools, participatory prototyping

5. Test the . . .
prototype Open testing, usability testing

6. Deploy the Internal testing, beta testing
system

st shte] e Agshs 312 A ¢4k (Olson &
Moran, 1996). A=, H7lstaxt sk 7179 71 23kt
shuke] wWhio] glvhe AellA 7F Whie Aeshs 212 &
A3 Bl A 28 ot & ¢ At Ryu & Kim,
2010). 53], w27 Wslshs 2t by daelx] 37t
s A st d8ehe A AN APE

sletal v, AR Hasks fldE 2% A4 21l
Hck geER Pk sk W) oEsh] Bk v
ot S Al eGS0 2ZA AREAEe] &
e o ZolElsta & 9 AlgA Sl doleE 7y &
Atk (Patton, 1990). o8] 7] W& E&alA ALEeh=
WO 2 Nielsen(1993)2 MZE AR e o|HA] HHEZ
A Haskek ¢ e [AErt FrHFIAE) 9o AR}
Bt 23 % v AREAIRRE O] s #7] A
270 AFEEZRE 54 BAE Aosks WAl [2F

JNEIH & AR 9] 23S S8k Adck
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Table 2. HCI methods criteria(Preece et al., 1994, p696)

Observing, monitoring Experiment and e . -
& logging benchmark User's opinion Interpretive Predictive
PurDose Understanding the Standards Can be used for many Only understanding Engineering to
P real world Comformance different purposes natural usage target
Interface Any level of leely to be at least Any level of development Likely to be working Usually early at
development development working prototype system mock-up stage
User Yes, some control of Yes, little or Yes, Considerable
. Yes, often no control No
involvement tasks by users no control control
Quant./Qual.
Type of data Quant./Qual. Emphasis on Quant. but more emphasis Qual. Some_Qual. but
emphasis on Quant.
on Quant.
Practical Special equipment Labo?a.tory Little or no equipment No equipment
. . useful but may not be conditions None needed
consideration . . needed
essential preferred Video may be used
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3. Study 1

o] AFol|lAE vlET oA 9] Huld PDA A28 74
skl A B4 Hrhet A HUER Yol AR
H7F S Aeedn A tea o] B3 HA)
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3.1 Methodology: qualitative study

Table 4. A process in the qualitative study

Step Methods Purpose
Initiate the usability issues
Expert
Step 1 review Identify the problems based on the
heuristics and understand the system
Understand background and history
of the mobile device
Step 2 Interview
Identify problems frequently issued
by users in reality
Contextual Usability testing in the real context
Step 3 observation
& enquiry Elicit user requirements

1A= AE7F H7F2 Nielsen(1993) 0] %3t
A§ 71770 gk EARE getstr] s ARSAke)E ARE-
F7ke st Aol E8skA Eevk= Qe Hlo] ~3
A7dg dpetatr] a8 AY WA FAH A B8] A
oA AA ARSI Qe Bk 71717 9 AFEA
Aol FagA el tfgk AHEA 7} ol4rE #17] (Initiate) 3k
o] AH87d W7 AFE Al flst R0 E FaE I
o] H7}of FoIst HE7I= Preece et al.(2007) o4 42
¥ ZAA 2 HCI backgroundE 7R Q3. AFEAS 7}
WS ow gl AR 491 (Nielsen, 2005) 02 A1}
o] Nielsen, 1994) oll4] A|A|$+ Heuristicsoll 922 A3}
of 44 F7HE AT

2eA = BEHo| A PDAS Ald-sh= 5 (Stake—
holder) = ¥AIARL AFA71 9, g de)s &4, 12244
48 @Ak PDA o &8 53 vhbrxs) @

o M

= 2 o

VAR HCL 928 0|45ty @A
7k el sk A T Gl At o] 4910 A

Aletel 2 2ubd 7171 B4 Wi, A 9 fARES EA4
ol #st JAE|R-F AAlste], AR/ 7lAo] & o A4
Ql T YoM dojd 4= Jl=E A wiHs AT

wpRluto w2 1A 9} 2xbAlel SR E A4S vl R
T =k gl 2 9] (Contextual Observation & Enquiry)

T5 AAEIT e Fo #EA S 25t
3shdellA Fetw 18hd 478 dia] Abd Qe Raka, v
& B F IgEXE 7L TaskE F33PaA =Falo] A
Zh& Think—aloudstal, AR QIS sz WA O =
T

B2 v gl Ao A4S TSIt Ahn et al, 2008a).
3.2 Result of the qualitative study

2 AT Table 58 #Zo] 3gtAlel A4 3= HA
A ARE B A4 1A s JEES 4
Heuristic 93]ol] wet AH82} QIE| o] ~F H7tsta A
AL 71&s $ o8 Hof =9 3l I ZAE gAE
stk (Nielsen, 2005). 29tAlol A= Bukd 7]7]<] st
HiI7d A 21E 7HA = JA el Yate] diola '] QIEH
oAl A& AFgAFEo] A7ISE AFEA Al Te YE-&
B AAFS 3 "Critical Incident Technique"S -85}
Critical Breakdowns & Incidents® F4° % Patterna
Ity F53)sto] FAHEE 3ol 71E3 T Preece et
al., 2007). B3t 3tAlel 4733+ Contextual Enquiry+= 7]
38 3 Ag IelA 43Itk (Ahn et al., 2008a).
| Al GAZRE = dolelE BF 7§l Category
a1 HFAR] #4242 A5 (Patton, 1990)
Z-&3to] theket A2 AlZtellA] HloJElE #4510
737 dlolgl 9] ElddE ol HeR, o] AFE Y
sh= 4R19] AgAk=e] A7) #HA ARE AESML
EEehe 3 S B3l A5 doE =Eseith
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Table 5. A process in the qualitative study

Step Methods Analysis method
Expert Personal notes of each expert —>
Step 1 revli)ew Aggregation —> Discussion —>
Usability Problems Lists(Nielsen, 2005)
. Critical incident technique
Step2 | Interview (Preece et al., 2007)
Contextual Content analysis based on symbolic
Step 3 | observation | interactionism & analysts triangulation
& enquiry (Patton, 1990)

Qo] BA Ang Ay CategoryE Eeatal z+ 7}
o] wkel A71E A4S Table 68 Zo] =7 Ul 714



Vol. 30, No. 6. 2011.12.31 An Exploration of Various Evaluation Methods to Improve Usability of Museum Mobile Device 769
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Table 6. Result of the qualitative study 1

Category Usability issues
Hardware PDA size, weight, shape, loading speed,
atte
HW battery
Auto/Manual transfer, size and location of
User interface buttons, size of font and image, display space
esign, controller of audio, absence o
() desig troll f aud b f
necessary functionality, inefficient search
engine, unusable interface
Quantity in texts and images, no text and
Contents explanation about some relics, preference of
voice, the number of foreign language, too
simple explanation without any emphasis
Experience Experience using it alone, feeling to put on
I()UX) earphone, expensive cost for borrowing the
PDA

3.3 Implication of study 1

3ebel 72 344
7 o] e 3RS

Bl o]
= 7H‘d—14 o= T;:'-r—].

Z 7} =}
WES AES c%svmx
i3k st ltk el Sol, xd_%
QlE]Ho ])\7(4 A B J
Il fd—o]_ /* [}
A3 AHgAT} Bels
Hgos & 9 go|
SBAoetEA AH

A>olgt= A28 Category=
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ge] QIEfRE SaliMs Zukd 71719 8 ARASel o
g, fARS 5 7171 = uiAd, AAARL ol fre
elolE 5 FHl=AQl SH ol ek ZARE detd
AN

58], ALgAHETS] AL QBRI PDA AAHE of®
A kolor 8 =olg A3 WHlEAY Fo mUE 84

o Sl A ohsel i i 8
% 71 Az el w717
1, 3D FJFo

EH, iAol 715

St=Le] FEE Abers]
7&‘0}714 Task® Fojx s&XE 233t 717] 5
of tigt ofo|t]olE AQtste], @ F JIHFE= &

O ol['{ _{>‘
X
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_9_
TTE=E

2 o ZHS B3 FAH U4l 2o Tt =27}
Thsstehe 2 wolFalh

1A Al 7P 9] vHE AR B
Brlel=d) zk2e] EAo wet g2 94

o H B A8 SAE R A washes A

4. Study 2

4.1 Methodology: quantitative study

o=2] ojde A4 dlolelE dntst(generalize) 311,
A BHEFA] G838k AR diste] AR A
LT F Q= AV k. o]& H8 AEXARE AAIEE
NI, A AT A AARTE HFH R EEE A
A FARE v ® ZF FAEE v BRItk Al
A7 (Severity) & Axtste, /1M BEs =53 F %
5 Ut Table 73 #o] Study 25 AAISAH.

7} BEo ojolo u;}g} 7Lx4/ 7, wEL =S

xﬂﬂo}ﬂl atglet. 35-36W
5715 A=l st 443
e AdggEow ydstowy

Table 7. Design of the questionnaire 1

OﬂOﬂoﬂ ﬂ%sﬂﬁt ﬂ&i 5@74]4 Ad=
PDA°ﬂ F7ksta
34 AelA T2 AFH

AEAES] GA AAshe

Ao 7

6’

Questions Contents Category

1~8 User profiles

" Overall user experience satisfaction
o~13 of PDA usage UX
14~19 Satisfaction of PDA user interface Ul

and menu
20~26 Satisfaction of PDA hardware HW
27~30 Satisfaction of PDA content Content
31~34 Usage value Ux
35~36 Additional functionalities Ul
~ Good experience &

3738 bad experience(Open Answer) Ux
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=g AN 223 4
MM 7P A B A

3
g G S IR0 NEHES Sgirt,

4.2 Results of the quantitative study

6542 MRS =43819la, SPSS 14.05 g4 7

B A, W B, 2 RS ANFAT, BT
4 75} B Table 83} o] kel o A2welA] AF

St gl A1seld, A% AHES g el YR An
B A8 T AEE & 5 0 2 2l 1S B
$3 DY A3 AFBIA G 1L Bk, FHs,

A Atole] 183 [PDA A8 A3 S [PDAS & A

Llell freju|gh xfol& HolFo, PDA7P o PA =71 ARE-
A AFE BB EE SRTGE=17,22, p<0.05), A 7
Fo] qettal =71 AHgAk= PDA7} 3] Qkelvkar Azt
= Ao =T (E=77.64, p<0.05). A= AP%H 2
AHE AR AAE I AR AR 71719 8 o
date Tt aQlo] HE 44 dA7E I B AN

o} mEd /‘F‘lx}"l 7171 Rk oo uleh PDA sh=¢)

o 9 7% Brkeks Ak Rtk WEsVRe) ALeAt
L A (F=18,42, p<0.05), g2 12/AF (4*=18,66,

p<0.05), A9 %F(*=16,45, p<0.05), Bil U&= F%
A (' =14,03, p<0.05) el tigt w5E7t 4 o B

3 %r
AX 59 Eoldlor SR E FHIA, A, Al S BT ARRALY] 717] ARS- wEell wet 7))l
Q) w0 theitt. et e /AE AT gl A0 Seldek ol At
EE SEglo] SHv ZRE S olofE HE7,  §4 FUE 8T A1go] UE 5 USE nolFUk
A, 29 £, Ble B AHY & o8 siSETt W ARE 2Es7] Slal F7F 7l disl vl B4
EokTh olAE ARA ATRNE T4 FA= A ot A7} 1~5%+= ths Table 97} #Zo] =&H itk
A5 Fal Selu vekdt BAEolA] ARRA AL
A5 (Severity) & Hlasto] 7 AR AA] Al 9 =9 Table 9. Preference for new feature(Multiple Answers)
(Priority) & A% 4= 3= 71x HolEE Algal T3t Rank New feature Frequency
1 | Bring the favorite relic information to home 44
Table 8. Result of the questionnaire 2 Navigation 40
Neverused | Dissatisfaction level 3 Video Clip 37
Search 31.3% 20.6% 4 Internet(Search & email) 33
Location 27.9% 28% 5 Interesting learning material & game 28
Bookmark 38.8% 25.4% 5 Digital camera 28
Help 32.8% 25.4%
Treasure-hunt game 20.9% 26.8% wat 379 Eate] b A=A 8 QS osh 2
Recommended course 38.2% 29.4% B 19 0Ex 20 & 4?, 391/49] oo} E3} 2TA|7H
Dissatisfaction level 59 g S o7 AAZA At} n)Sst AFE HolFEQ
Shape 19.4% . e, AEA AN roiAuelo} ¢ BE A8
Weight 57.4% So] 7k Folshe 8 AR FHAZPIE M Asks 7]
Size 10.6% =07 By QAT Table 83 "Eular 75L& A3 A}
Button shape 28.4% L3FA] o= AFEAPT oF 3994 HWHA, EUEEE %
Font size 26.5% = oA 7}913} (Personalization) ol T3 27 A of
Earphone 69.1% 9A AMAE & Aol digk AF7F dashs o = Stk
Loading time 32.4%
Image 7.4%
Voice 20.6% 5. Discussion
Amount of text 22.1%
Explanation 10.4%

WA BA )3k A3k (18] old$]3 [PDA A&

| SRR B 1) 49 WA A

S OPIEAL A 92 5 Ak $4 R WA A
A AT WP AR S, WA QER, BAE )
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9] z3HE 9, dHolElE o2 A4 doleld th
A3} (Triangulation) & A|=313itk= Ao|t}. o= Table 4
ofl Al AATEE A 7+ TAleA] Fast F7t S8 E-S
Hrgdakal glo], Bukd 7)171E BrksheEd v ddelA &
ARE golgle], & 1 A840% AR T4 EA0] 7}
oMl sklvh= Holrh. -2 g4 Aveka sk WS
A8+l (Ethnographic) Hi= 91534 (Anthropological)
ATE WS B2 AR =go] dast o7 ket
Ed3t7] ofH{A =2tk SEAEE 4ol we 23S g
tolelg #48 & JEF dFelA vlud {1 wEA
Age = J= UF AuwshA| 22 (coarse—grained) 7
42 A5 U (Preece et al., 2002) 1 Critical Incident
Technique 5= Agsro 2 A|Zta} v]E-2] 3= 7}
A& g ekt vkt YA AT e 23S S
W& tH3H(Triangulation) 8t dlo]E] 2] ANEE gw et
AT}

T AR A ATE B8l Y4 A7) dolElE
W3H(Generalize) 8kl iA41€] = (Severity) & 574310,
Rl A} Ay Al A %ﬂ (Prioritize) ¢t T %=5 42

+

H =
7 dlolE7t Ak e b Agd AAE G4 A
Aae] F JEFEFE 2 WA ALl i A3t

Uy ol dAo] & 4 %13} AelA, AHgA} ek 57}
AAY 7eE B W E S glok 2R, @M
o] AR zo}: Ao 2 trade—offslo] AAslaL
(Decision—making) tl&FQlel] Hkdgo@H o]ef gt &
A3k o] &2 7 (Rationale) & AAT 4= At}

o] A9 mpAe}; e R, BAkd 7] ]E -‘37}31 Uﬂ Lﬂ
7 B7Y 7% Yo stmglold S,
59, Fel= 59, J2|3 AFAF A3 59
the dolth ol theket F94 ‘?i:rL-‘ﬂ Z3E 53
vkl 717164 A71E = Qe AR s g
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Figure 1. A Model of HCI evaluation methods for the
usability of mobile device
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