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Personal Digital Assistants (PDAs) have become ubiquitous and continued to gain popularity. Since PDAs have
some special contexts such as mobility and limited screen size, icons are utilized frequently because icons allow
us to do tasks more rapidly and effectively on PDAs like another information appliances. The study presents a
cognitive approach to study human factors affecting icon design with multidimensional Scaling (MDS) analysis.
In the experiment, a real PDA was used to investigate 29 attributes and 2 preference ratings for 22 PDA icons by
20 Korean subjects. As a result, cognitive positioning about icons, attributes, and preference data were arranged
on the two dimensional perceptual map. Attributes were grouped by simplicity, universality, activity,
complexity, abstraction, static, and alphanumeric time. Subjects preferences were highly related with simplicity
attributes group and positive to universality and activity attributes groups. It was also confirmed that there are
some icons unfitted to the mental model of Korean. However, when icons are designed for PDAs or similar
information appliances to Korean, it should be designed simply and actively with universal image fitted on target
users mental model.
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1. A—] % S AFT QoA AEHoz wo] FLET Y& o=

(icon)o] BAH oz ARGHIL It ofo]Z2 Aol 22

QA E7]7)(PIMS; Personal Information Management System) &3S E &3] g+ =240 A(symbol)o]H, AMEA} 3l
i“i 578k PDA (Personal Digital Assistants)=, 1 4373 7} © ClEjmo]xo] o&8H4] &3S Agle 44 A&yl szt

8% F8rd oM BE #Bilol Ik AEII7] &interaction) F+ QA Sk o] Tk ofe]E& ARA]
(Information Appliance)o]th 1t} ol 7|29 pCeh= & A °k§§7](decodlng), Q14 (recognize), FH(search), 4IH(action)
2] o] &/ (mobility) 2+ 2> 2}(small display) WA Zpeldd o] QIA1A S Q78 (Horton, 1994), °l& Bl A&

UHTOH OIE ARESlE B33 A Bcontext)o] EEFFO] Wl AREA} ClEjE O] AlFE 4= 917] wiEo|HGittins, 1986).
TEAQ JIYPE 7l sk ARSAE QlEfFo] & ofo]ZE A&l QlojA] ool E=A A A o]

A 71E9] HR7)7]15°] GUI(Graphical User Interfaces) 273

7} J‘?L—?%ﬂ(Mohages and Wagner, 2000; Marcus, 2001). w2} ol AME-5= 8 Schmidt er al, 1999)7 ©]F AH&-dh= AME-
Ao] A2 & (Mental Model), 22)12 &J=ol whe} AR&-A} A
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Table 1. 8-Pairs of icons with similar functions on PDA-OS A

and B
0S A Function OS B
% Contacts | Address book @N Address
Calc Calculator ﬁ'ﬁ Calc
Calendar Schedule Date Book
: Inbox Emailer @ Mail
v
{@ Note Taker| Memo Pad @ Memo
2
Tasks  |Task Management To Do List
Welcome | System Reset @ Welcome
%ﬁl Rapisrv Sync with PC @ Hot Sync
Table 2. Other icons
0S A 0S B
Clock @ Expense
@ Help "@ Menu
% Voice Recorder @5 Security
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F2 49 olo]E 59 LA E(attributes)S FE3F7] Yo,
ofo] 2] FHejo} &f(m etaphor o tisl zt7] e A1zl
2 BH3 71&Y AF3E nlgo® 29709 EFHIIE 5
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Table 3. Collected epithets for evaluating the attributes of the icons

No. Items References

Al | pictographic Choong and

Salvendy, 1998

A2 | alphanumeric

A3 | representing a target

A4 | representing an action by the target

Byrne, 1993
AS | complex

A6 | simple

A7 | associative

A8 | uniform
A9 | static

A10
All
Al2
Al3
Al4
Al5
Al6
Al17
Al8
Al19
A20
A21

dynamic Gittins, 1986

concrete

abstract

universal

specific

representing real world

representing virtual world

Neale and

ti tial informati
representing a spatial information Carroll, 1997

representing time information

general

understandable through reasoning

understandable through learning
representing by depicting part of the

Preecee et al.,

A22 1997

target

A23
A24

representing by depicting the target

verb Kacmar and

A25 Carey, 1991

A26

noun

clear Border with circumstance

A27 | ambiguous border with circumstance

Lee, 1994

A28 | abridgement of the target

A29 | describing the action on system
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Figure 2. PDA screens presented to subjects.



A Study of PDAs Icon Design Guideline Considered User's Cognitive Human Factor 341

22 AP

T 208 AP £ Ao FAith olg& &
F st Y o]} dES Lfsiglen, dA dist
ojvf skl At T2 delY ALFAES] BT
AL 2545250011, BF P2 FAHT ol
< B Ao A Fofsiglen, A A
o7 ool gtk E3 7]E] PCY o] FH3} T T
3 ofo]Z9] AHEZAFC] Aok PDAMA] ofo]Eel T

e BF AMEA

Fol |k

2.3 AgEa

A3 A A AP 2F 19 spHo] 9 PDAE ATt
=, 1788 7 ofe]EE9 7Iss FFeEE 874tk
7} ofo] o tigt AEA o] Hst7|o &
stodg AEAGA FolAE 7159 ofo]EE IIsER
QT8 & AN TS Fdste ofoldE FoA
Alerete AEAY aFARo] Fol S W, i el
A ofo]Z& FYste] o]F FStEE STk <Figure 3>
< AYaF 19 A A7) ofelEs EHsNS
o Gl WAIA] BF2y(message box)E HIFTh

x|

\) e LT =5 3

01-11-14
PE Y40

AWl (.52
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calculator icon.
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Table 4. Coordinates of icons by MDPREF
DIM.|DIM. DIM.DIM.
No.| Icon | Label No.| Icon | Label
1 2 1 2
Il Calendar|-0.16]-0.79| 112 @!‘ Security [ 1.31]1.25
12 @Hot Sync|-1.39]1.95| 113 % Contacts|-1.11|-1.24
I3 @ Help [0.43-0.46|114 @ Mail [0.25(-0.43
= .
14 Add [0.38]-0.17|115 Rapisrv {0.71]2.69
)
Voice g —
15 0.4810.36 116 | =¥ | Menu |-1.66|-1.24
Recorder
16 % Memo (0.22(0.23|117 @ Notepad |0.27]0.33
Clock |0.37]-0.40|118 %‘% Calc |-0.64[-0.59
To d
I8 0. ° -0.05/-0.44| 119 @ Welcomel|-1.21]-0.01
List
e Date
19 Cal 2.89|-1.09(120 -0.15]-0.77
e Book
110 @ Welcomel|-1.28|1.19| 121 @ Expense [-0.01|-0.29
A 5
I11 Eig Inbox |0.321(-0.19]122 Task {0.03(0.08
Table 5. Coordinates of Attributes by MDPREF
Attribute | DIM. 1 | DIM. 2 | Attribute | DIM. 1 | DIM. 2
Al 1.76 0.71 Al6 -1.61 1.05
A2 -0.55 -1.07 Al7 0.59 1.50
A3 1.91 -0.48 Al8 -0.32 -0.94
A4 0.19 1.64 A19 1.98 0.03
A5 -1.30 -1.03 A20 1.70 0.59
A6 1.31 1.09 A21 -1.64 -0.26
A7 -1.36 0.08 A22 1.06 0.63
A8 1.56 0.37 A23 1.51 -0.45
A9 0.64 -1.78 A24 -0.96 1.71
A10 -0.06 1.88 A25 1.24 -1.56
All 1.91 -0.38 A26 1.81 0.78
Al2 -1.86 0.47 A27 -1.71 -0.93
Al3 1.98 0.01 A28 1.82 -0.67
Al4 -1.79 -0.79 A29 -0.46 1.84
Al5 1.80 -0.75
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Figure 4. 2-Dimensional icons and attributes map by MDPREF.
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Table 6. Attribute groups and items by MDPREF

Group
No.

Attribute Group Name

I Al, A6, A8, A20, A22, A26 | Simplicity

A3, All,
A23, A28

Al13, Al5, Al9,

Universality

A4, A10, A17, A24, A29 Activity

A5, Al4, A21, A27 Complexity

A7, Al2, Al6 Abstraction

A9, A25 Static

2l =< =268

A2, Al8 Alphanumeric Time
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Figure 5. Icons and attribute groups map by MDPREF.
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Table 7. Positive vs. negative icons
Positive Icons Negative Icons
Attribute . Attribute .
Icon | Function Icon | Function
Group Group
@ Security @
% Voice Menu
Simplicity Recorder | Complexity % Address book
‘{@ Memo Pad = Calculator
@ Memo Pad %.’E-
Calculator @
System Reset
Universalit : Clock Abstraction 69 Sync with PC
Vv Y Gk Address yhe w
System Reset
@ =
= Task
@ﬁ Sync with o
PC Alphanumeric Management
Activity @ i 3 | Task
Security & Time
Memo Pad o Management
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