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ABSTRACT

Objective: The aim of this paper is to inquire into the influences form factors and control types affect a search time and
comfort at list menu of full touch phone. Background: Various studies have been proceeded that are related to the optimum
touch area for enhancing usability of control and legibility in mobile touch device. In the environment of list menu which is
widely used to provide various information effectively, however, not only comprehensive consideration for legibility and
control is to be seek but also research for control type which is to scroll a list. Method: This study executed form factor
experiment to inquire into the influence that font size, height of row and fixed area affect searching time and comfort in the
while information processing even if the information on the list is unsorted in alphabetical order. Among the result of form
factor experiment, control type experiment was executed by selecting shortest performance time, highest legibility comfort
and control comfort. Control type experiment was implemented to figure out the influence which existing flicking type,
scrolling bar type, newly established button page type and button raw types affect performance time and subjective comfort
depending on location of the information. Results: Font size 12pt, height of row 7mm and fixed area 15mm was shortest
performance time and got highest comfort and legibility score in form factor experiment. A Button page which was newly
proposed type was shortest performance time and got highest comprehensive comfort in control type experiment. Conclusion:
Form factor experiment showed similar results with the study through reading a long passage of character or controlling a
grid icon type. However, height of row turned out to affect not only touch area for control but also legibility by ruling space
between the lines. Button page type which was newly proposed showed shortest performance time and got highest
comprehensive comfort. Because Button page type needs few finger movements than other control types and implements
search in the fixed form, unlikely other type which list keeps moving. Application: This study should be applied in deciding
form factors and control type for scroll when designing a list menu of full touch phone.
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Figure 1. The example of unsorted list

292 vl 4 ek

x| 719re] Fol§ 7171E vaEdol et 2257t
glEo] 9l WE AT Sa) FuEAtea] AMAe M=
= & dYshs WA o® & o AFFRI IYH | AE
F&+a QIvH(Ebner et al., 2010). &4t A 2] F7H4]
Aeko 7 el ALgA} QAE]H o] A (User Interface) S A
P IS Eoln P%‘é% =Y T e HH9 "gAY
I FRH ol FAESL, ool wE ksl Aol
13 =)o) ghoh(Parhi et al., 2005) HA E|x9qe] A7)+

~Edole] A7) wep gebd 4 gl vl & A
ojzoflA 2t 71HEE FE W A Ato]=E oF 20mm
(Colle and Hiszem, 2004), ] 4] 2h&- Afo]Z=ef| A= oF
7mm ©)42 WE Z7](Park et al., 2006) o|A £ AME-
e Bl T3 2&etes = o e FYEE R
A 4= Q=] oF 8mm o) HE A& AR W &7
gow st Zo] Audeadow sk Al
AR 18 A7) o2l ES B tH(Hong et al., 2009). #Z
o] HE F7] ol|glelx 7tzAe], Al2de], 7f=3bA, A2
AL AFGALE] REES k| 3RS vX|= AANTE &8
4 F ]‘:}(Kim and Choi, 2007). 3FAIRF 2 Bx]9 7}
S AR Q) oA oto]ZE AEEtAL
BAR S =2} 7| EE FEE A o] FojR o,
YAE WFE ATES ] AAE Y g BE A= g
2E "F8A o] ATE nEst Aol mebx] 2 A
FolAE BAE wlielr HRGE & 39 Ho|& 3o
71& olol& FH EIX Y7} vlwagl

= B3 FEoA ghadds A =
A7k Qem, I 5 ETEks o8 &9
2] AFEE DL Q= F2kAolt) Flicke &71gho® QL%
A Wpeko g7 Zma] Yo

ér&émr{m

r>4 _IR ek

15z0] 22aiu o] x)7} o] EaiA
U} HAES 288 HE 2E 2R Flicke e 07
ao] 21 PAE WS AAET Sl o E&ue W

F= S8 & 244 Aok s (Kim, 2010), <7}
g Aol WA AQlo] wold A9 AFEAE] &9
S} S7bE ¢ ok webA st A gelu A3 E $H 9
Al Flicks HolM#e 8Eo] A% sl gt (Quinn and
Cockburn, 2009; Fitchett and Cockburn, 2009). 3}
old A= FE Y o), g, F49 T2 Vs
o] AHEAE Eol7] 9138l Flick® 22 A28 224
Atsh=d 23 Y5o] ko, gAE 2359 TS
3te] A% 4L Aol A AFEAE Fol7] A% 22
2lel digh A= m)gek Aol et
AE Uﬂv«l P ol v Qe okt vl dig F
AR 17t FE3ih mEkA] B AgelAE gAE vlw
o Y&-E s 9lofA] Eeldlof sk dHaale SAUE
A=A ke SN 22 A7) dist 7] AeolE

=}

o1 oz o mln r



Vol. 31, No. 2. 2012. 4.30

The Effect of Form Factors and Control Types on Unsorted List Search for Full Touch Phone 311

Shobmgr), Rk ¢ o] olel vk £ Aelst 2

2% ol ofe AN HEES FEHoR Johi,

H\
1222 el 1 489 % ol Awe 2ARAE A}
}\
p

2. Form Factor Experiment
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Figure 2. Form factor experiment environment

2.3 Design of experiment
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Table 1. Variables definition of form factor experiment

Variables Level Description
Font size 2 10, 12(pt)
Independent | Height of row 3 5, 7, 9(mm)
Fixed area 2 15, 30(mm)
Completion time
Dependent —
Legibility / Control comfort

2.4 Result
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Table 2. ANOVA results of completion time
of form factor experiment

DF SS MS
Font size 1 0.042 | 0.042 0.009 | 0.926
Height of row 2 | 12221 6.111 5302 | 0.013

F-value | P-value

Fixed area 1| 55081 | 55.081 | 49.265 | 0.000"
Font size X *

Heightof row | 2 | 15394 | 7797 | 36333 0043
Font size 1| 14364 | 14364 | 12.440 | 0.004"
Fixed area

Height of row <

. 2 10.726 5.363 2421 | 0.112
Fixed area

Font size X
Height of row X< 2 1.109 0.555 0343 | 0.713
Fixed area

*: Significant at a=0.05
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Table 3. ANOVA results of legibility comfort
of form factor experiment

DF SS MS F-value | P-value
Font size 1 | 2062.674| 2062.674| 5300 | 0.041"
Heightof row | 2 |23919.097 | 11959.549 | 30.558 | 0.000°
Fixed area 1 62.674]  62.674| 0821 | 0.384
Font size > 2 | 1160764 | 580.382| 2.553 | 0.100
Height of row
Fontsize > 8.507 8507 | 0.162 | 0.694
Fixed area
Heightof row > 1510931 | 107465 1092 | 0352
Fixed area
Font size X
Height of row X | 2 | 114.931 57465| 1.118 | 0334
Fixed area
*: Significant at a=0.05
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Figure 3. Height of row SNK results of completion time

Figure 4. Height of row SNK results of legibility comfort
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Table 4. ANOVA results of control comfort
of form factor experiment

DF SS MS F-value | P-value
Font size 1] 756250 | 756250 2978 | 0.112
Heightof row | 2 | 25437.847 | 12718.924 | 34282 | 0.000°
Fixedarea | 1 | 336111 | 336.111 | 10.160 | 0.008"
Fontsize X |5 | cegsar | 344271| 2515 | 0.103
Height of row
Fontsize > 1 6.250 6250 | 0.086 | 0.775
Fixed area

Height of row X<
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Fixed area
Font size X
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*: Significant at a=0.05
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Figure 5. Height of row SNK results of control comfort
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Table 5. Total result of form factor experiment

Control
comfort

10pt or 12pt

Completion Legibility
time comfort

10pt or 12pt 12pt

Height of row 7mm 7Tmm Tmm

Font size

Fixed area 15mm 15mm or 30mm 15mm

3. Control Type Experiment
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Figure 6. Control type experiment environment

3.3 Design of experiment
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slo] Sholry] fla] xS SHWTR et =
YA 71T E HA FUE] 2AE wlhrollA AR
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Figure 7. Control types

Table 6. Variables definition of control type experiment

Variables Level Description
Control 4 Flick, Scroll bar
type Button page, Button raw
Independent
lTarget 3 Short, Middle, Long
ocation
Completion time
Dependent
Total comfort

3.4 Result
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28 AN FAL}, A7k BAREA Az} 2R (p—
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Table 8. ANOVA results of total comfort

Table 7. ANOVA results of completion time (Control type experiment)
(Control type experiment) DF SS MS F-value | P-value
DF SS MS F-value | P-value Control type 23187.153 | 7729.051 | 26.395 | 0.000*
Control type | 3 2003.412 667.714 | 14.007 | 0.000" Target location | 2 | 9925.000 | 4962.500 | 63.557 | 0.000*
. * X
Target location | 2 | 270609.682 | 13804.841 | 484.634 | 0.000 Contro} typ(“T 6 424306 70.718 1695 | 0.126
Control type | - ¢ 536682 | 89447 | 3476 | 0.003" e ooatn
Target location ’ ' ' ’ *: Significant at a=0.05
*: Significant at a=0.05
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4. Conclusion
4.1 Form factor
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