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ABSTRACT

Objective: This study presents an observation and analysis on behavioral characteristics of old users in comparison to
young users in the use of control on display interface. Background: Touch interface which allows users to control directly
on display, is conceived as delight and easy way of human-computer interaction. Due to the advantage in stimulus-response
ensemble, the old users, who typically experiencing difficulties in interacting with computer, would expected to have better
experience in using computing machines. Method: Twenty nine participants who are over 50 years old and 14 participants
who are in 20s years old were participated in this study. Three primary tasks in touch interface, which are tap, move, and
flick, were delivered by the users. For the tap task, response time and point of touch response were collected and the response
bias was calculated for each trial. For the move task, delivery time and the distance of finger movements were recorded for
each trial. For the flick task, task completion time and flicking distance were recorded. Results: From the collected behavioral
data, temporal and spatial differences between young and old users behavior were analyzed. The older users showed difficulty
in completing move task requiring eye-hand coordination.
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1. Introduction B2l EAo tidt A+ (Jung, 2011; Choi et al., 2011)
52 AET ALY AT AE-S 93 dE Ao A A Ao
oA 1H AREAFEE] ThFsE 5/do] aiejE|ojof & Qe

Q79 Tk AskRel e, TFATE AF Al S melErh
Aojx WIEA] e Eofof dl= F % AR} o ® F QIE|H|o) 2 AAlA arefEofof & a2 7]E Ul
ZYE] 3 Qla, 1% AREARE TE sk fuiAd TRl A GAE YA (articulation), HEHHA| (performance),
A AA Tol AFE ALY 23 olrE FHI vt ZHEWA (presentation), 7V (evaluation) ©] th(Kim,

(ISO/TR 22411:2008). TAZRI oz, ol&F4l 7]7]9} 2005). o] & FH AvtEE, BH¥ PC & °ol5EAl 41

#Asto] ARl AR e Ot A5 (Kim et al., 2010; 718 FALE A Qe HA ““]«1 AR R R
Yang et al., 2008; Choi et al., 2011), IT 7]A AF&-< 9o 'control—on—display', = Eﬁ%ﬂoﬂ A4 Ego] o]Foix]
A A= 19E0 AR FEE v 243 AT (Lee, = A ZZ(direct control) Aot} webA] ‘control-on-

et al., 2009), 18131 AR} AF AR dojA 1H A9 display interface's= S(stlmulus) —R(response) ensemble
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N F8]3te], 719 'indirect display—control' ¥4 ¥t}
U2 A48 715 (Kornblum et al., 1990).

E1x] AdE|H o] e tfst u# ] w52 ARgef 9lo
A EARY 338 v THAY] SHo] Qe AT
(Leonardi et al., 2010) 7} R ¥t} ARgA] SwolA
= ‘indirect—control'l ¥R~ AR 73-9-9} vl w S u)
'direct—control'@l EJX AT AR A] Fd AREARel 31
g AREARS] oA A7} Fls] Fof (Murata et al.,
2005) frEjgk 9ol Qvka & 4 qlrh

ShA, 1A A 78 5T} Fste] 719, 4 <l
A 59 S A=A A7 AY ABIE FopellA] ol o]
Fo]# gt} (Salthouse et al., 2002; Neveh—Benjamin,
2000; Echt et al., 1998; Nettelbeck & Rabbitt, 1992).

Jung(2011)2 4 54, Zo] 14, HE =& 5 7]#74

|

|
Q1 FA| 3] QoA aERte] AE BAS waste] 19
2ke] 37 91} Zlo] Qlae] Aebdo] HdTel nls A
oS A, HE oA 27 Algte] S-S
HoFEglt

d

A 2fFE AEelA A A AL Q150 AL AkEe] Y
= 1

o] 2 (shd, A S sXste] A4 JIHFIEEY,
EYA) & Aelsh= Aot 7] dGES 1HAES)
AF 545 B 9 FAH L E AEste] #4% Ao

7 &5+l Jung

thioln, ARl HES AHgdte] Al
1
L

3}9 control—on—display AH&ol] ol A= o w2 &y
T BEAE oldlstaar 7 AHd AwkS dd ez 7)EAR]
touch interaction?! tap, move, 121 flick interaction
HAE Fofsta, olE Fst= AR s 58S 74

ste 48T
2. Method

B AFeA = 20} 50t o] ARgAbelAl B1A] <l
El#f|o] A AFE3F control—on—display #AE Hoisla,

A Y& 1S3k B
2.1 Participants

A Aol 20uQl FeiAk 1493} 50t o)<l
Foak 299 S o R Stk 20t) 12 9 7

(50%) 3} 014 7 (50%) = T o] 911, 50t o) 1=
S YA 16 (55%) 3 934 13 (45%) = A E o] Utk
A A FoAs F HAATY FUES AT FYo]
= AREO] 20t 2EolE 88 (57%), 50th o1 1Eells
7 (29%) ©1 k. @A -2 (20d 152 86%, 504
o T1FL 97%) > FARE 0] @ E<kolelal Basleith
A Foxks ARU/dE S Vo Z 2SI o))
AR Q191A Aol AMekA] gkl F-2He] A& o]
ojFoFet 1E]al ¥ Agel o] 71EA]l A% dHolHE
FRst HJgt AolE ASshe APelAE AR A
o vk S B dolE] MRS FHsinE, AF
Fojate] gEAdRohs, A% A9 Wl SAI7F a5kt

2.2 Experimental design

[¢]

Ao Ao] THE F AMgAL Aw 1kl Folxl

=
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X,

I

]
o]
Z]

touch interaction(tap, move, flick) =3¢l =}
Ues FRIetaA} a3tk webs A3 o] A%
HHFE ARGEQITE vEo] 3, 3A 538 24, 1
7y BAE R SHASTE A

Tap HAIE Aol AN X (6x8=48%3), Azt
A= 22102718 Bk 2% 127D & FA92 2%s)
o shol AAJetaL, o]F ElX|St) 3] AEE 67239
tap FAZ A= QlaL, F 7 Aol tiste] 22t &
AEA AAESIHE Move ZHAIE 5Us AES HAE +
7HA] AR 3kl 3 N Ex Ao AAEE $A2 4
), ol WEUTH F 3 U AAE A=5S UHA]
Al FHOE o]F, S 12%%F F 3, 181 65 /2
A2t AA5g T2 2 AASRE 14432 move HAR T
“d=]o] it} Flick A JA] 7 74 AAZ, ko] 2
AR A EE 123 A =2 =] Stk

Zy A 9] A7} Figure 19 E=A1E ] 9, Zt A=
38 s 4595 Table 1o Qeoke o] 9lar 2,34
A r]o] Q). A3 tap, move, 181l flicke] 4]
2L, A el gt AME BE HAE T
T, AAE v sds AR Al TR FAE s
TF 3k Ay Foaee BE 2] JAE 35
I, 7 A% Fe k9] dF ztolrt vlwE Tk
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2.3 Apparatus and tasks
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Figure 1. Examples of tap, flick and move task

Table 1. Summary of experimental design

Task Tap Move Flick
Age 20s/50+ 20s/50+ 20s/50+
Gender M/F M/F M/F
Independent Posture | One/Both One/Both | One/Both
Variables
Task i Location(4
: Loc;atlon o (4) Up/Down
Specific (48) Direction(8)
RT(msec) RT(msec) | RT(msec)
Dependent - -
Variables 86X, 8Y Distance Distance
(pixel) (pixel) (pixel)

move, 11 flick ZAIE F8stE <t 1 B1A] 52t
gt A4 vlolE 7F =4 H

Tap A= 48373 (6x8) ¥ s 7t 91A|of] Yeh=
ANZE A5E B Ashs dse FAlolth B2 A3 HolE =

35 A9} vlwate] HEEAAFGX ) §Y) 2 wgksto] 4
sy

Moves= A7t A=3 J3% SIA17F AA 1 L, A12h A=l
E7FE i, 5% A=7HA] Fott F1= drag & drop #
Aleltt. Move ZHAIA & AJFoli, FBAIKL 183 &7}
gho]l Z2Ql F=7E AT 7] &)l A RelA
ols7e s E=Eskelvh

Flick A= 91 B ol W&FoR shd MAE scroll
sh= FAjolth Ao AFSE SW A3’ A &7
22 JElZ 80msec ©|Hlel 3mm o]de] o]so] WAyt
= A9 . flick Ezo7g oAt Ald zoxl= AAE g
AE oﬂ EHOH _A T o].gH H]—U]:Oi XH_)'_ 74] ﬂle£ )\1/\]
skar, Zzkzke] flick A&l wiste] Aol Erfete] ol
AA o], TJgar F3AIZre] F3 A

3. Results

HEH o= 20t TI5FolA 10,2470 tap 3 HlolE]

A7), 1,972709 move 53 dlolE] (A
ol% A=), 183l 319709 flick 4
ols #A A8, FIEANIH 7T FHEH
A, 50ﬂ1 ol 1EelE 13,616709] tap 573 dlo]E,
4,700709] move ‘FG(E diolE], 69270¢] flick <=3) dlo]E]
7} A= Ak

3.1 Tap task analysis

Tap taskollX= A% (age) I tE] A2 A=) #|A|E
912 (Loc), A3 (gender), A 38 214 (posture) 1=}
9 wkgHEate] o3t Y vX|=A] AR
1 AT Table 29 2},

Table 2. Multivariate ANOVA result for the tap task
RT dx dy

p-value F | p-value F p-value
Age 1 | 13.611 | 0.000 | 52.487 | 0.000 | 17.125| 0.000

Gender | 1 | 0236 | 0.627 |35.308 | 0.000 6.340 | 0.012

Posture 1| 2061| 0.151 |62.873 | 0.000 |268.065 | 0.000

Loc | 47 | 1.186/| 0.180 | 72.908 | 0.000 | 112.270 | 0.000
*

Gezcglzr 1| 4061 0044 | 4607 | 0032 | 9.687 | 0.002
*

GPZ“S‘E; 1] 0105 0.746 | 18282 | 0.000 | 23.578 | 0.000
*

G"Eg‘f 47| 0690 | 0948 | 2.012| 0.000 | 1579 | 0.007

Age *

oo | 1| 1400 0237 | 6305 | 0012 | 6243 | 0012

Age*

= |47 0617|0982 | 2885] 0.000 | 3274| 0.000
*

POSL“;f 47| 0769 | 0875 | 3.861| 0.000 | 8.576| 0.000

HAFGY) & AASF A= AA] HA] =
Ao % YEMHTE Tap #A FaelA 50 o) 15
HES- A (§X: F=63.165, p<0.001; 8Y: F=45.556, p<
0.001) ¥ =AAZH(F=17.114, p<0.001) FSHA 20tH
AREAE 2FH AR {3 AfolE H3AE 50t o]
d AR 158 FEAIRE Bt 606.74msecE, 204
159 491.10msec Bt 23% A} 200 159 Hd
Al WhS-H A} A7]=(6X: —10.55, §Y: —2.44 pixel) Q1 H|
vlsA 508 o) 2F2 Al wheAEAr 27]=6X
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—8.62,8Y: —4.53 pixel) ©]${rh

AAE 7] wEAg AA| EAGE ASE e
A1zt A=o] AAE QAo whet whgHEAF =AUk
sl W AT o R Alslste] mAlete] B
Figure 29} 2tk 15delA Holx, 247 952 ofef
&, a8 AT ofgEE 9] WEke R WAt veht
w, olgfgk 50T o] 1H IFe] 2w o A2 AAE
Hdth 1 #ole] AulFQl 7]+ Spixel RIS E Ho
v FAASEE [Fosh xol2 vEkdtl hE, AR
/Htﬂg] ﬁixL%o] Z:zﬁsﬂl—_[ﬂ Flgure 301]/\1 R= u].g]r a3
o] P9 7 Aol whE FAAIZES Ao]7h 100msec

olgolglel Wk, ol4le] A9 1 Aolr} AriA o g,

Lower location
on screen

Upper location
on screen

Figure 2. Difference in response deviation for upper and
lower location on screen

700

500 -+

400 —+

300

Response Time

200 —+

100

Over 50 Male Female

m20s Difference by gender

Figure 3. Interaction effect of age and gender on the
task completion times for tap task

3.2 Move task analysis

Move taskoIM = A% (age) I BlEo] Az} &F=o] A|A]
X (Loc), A& 2291 B (M_dir), A4 (gender),
Jer-]] F8 Al (posture) AAZF FEYAIRE Ul E7hEo] &

ol Aol Fost TS v A=A BAHEAS F3
I B SITH(Table 3). &9 W& 1S B3l AdF w}
T AFTES wAHE A, 204 AR 159 8

E2 98.6%°]1L, 500 o] AR 15 88.9%
, gl wEt Fost Aol vEpITH(Z=18.329,

> o

FU oo
ok

Table 3. ANOVA result for the move task

RT Move distance
df F p-value F p-value
Age 1 | 10254 | 0.001 | 68992 | 0.000
Gender 1 | 5467 | 0019 | 25179 | 0.000
Posture 1 | 6374 | 0012 | 55735 | 0.000
Loc 3 | 2951 0.031 6.679 | 0.000
M_dir 7 | 3723 | 0.000 | 369.714 | 0.000
%
é*e%er 1 5.813 0.016 | 28.782 | 0.000
%
Ifszure 1 0.261 0.610 | 25515 | 0.000
*
Af(fc 3 | 0494 | 0.686 2215 | 0.084
*
ﬁgilir 7 1.316 0.238 2454 | 0.016
%
%‘Z‘;‘E{‘Ke 1 1.249 0.264 14.649 | 0.000
sk
Geﬁgzr 3 | 0260 0.855 0.137 | 0938
%
Glf,}ldgirr 7 | 0663 | 0704 1825 | 0078
K3
P OSLtgf 3 | 0602 | 0614 4651 | 0.003
F
Pii“‘;i 7 | 0388 | 0910 5991 | 0.000
£
1\L/100dir 1 0.686 0.407 1.648 | 0.199

oJA] 504 o]/ A
msec, H oA 8= 134.61pixel¢! ¥4, 20t AR}
IE9 Hi FIAIS 1311.35msec, B o|FAE=
142.49pixelo] At}

RS 7] nEA-g A J—Zﬂo}"ﬂb 1, A=t e
WA TN FAR] A SHelA BT 28t
Al vEbstth Figure 404 ®zo]l A% &3] move
o] zol= ot F oA FEHAE ZoE U
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ERtt). ol E1glollA 3 Aol A% weAgo] vEt
s, 20thell Hlsl) 50th o o] ARgAl 1550l ApAel] wl
g} o]l s A 2] M} Zth(Figure 5). o1& o & 3ol
50t oo ARgARe] A9, E7kEe] A7l ErellA "o
A= @] Wol Y] il o A2 Figure 61

l

Task Completion Time(msec)

B Over 50
m 20s Male

Female

Figure 4. Interaction effect of age and gender on the
task completion times for move task
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Figure 5. Movement distances differ by posture and age
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80% -

60% -

40%
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Task Completion Rate
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Fail Over 50| 20s |Over 50| 20s

M Success

One hand Both hands

Figure 6. Task completion rate for move task

A B uksl go] HFE Aol B FAT 5 Ueh
3.3 Flick task analysis

Flick taskolA& A% (age) 3 &) A= 224 W
gk (direction), A (gender), A 53 =14 (posture)
A7F AR W Erteto]l Al A fod JEFS

A=A A BT (Table 4).

el

Table 4. ANOVA result for the flick task

RT Flick distance
df F p-value F p-value
Age 1 | 0000 | 099 | 31.078 | 0.000
Gender 1 | 2416 | 0120 | 0690 | 0.406
Posture 1 | 0075 | 0.784 4311 | 0.038
Direction | 1 1717 | 0.190 | 0.000 | 0988
*
éz%lzer 1 0.117 | 0732 | 14363 | 0.000
*
Ifzgf{ue 1 0.000 | 0.989 6376 | 0.012
*
Dﬁeg:tion 1 0.048 | 0826 0.125 | 0.724
*
Gp?s‘tif;e 1 0300 | 0584 | 27.856 | 0.000
%
gfr‘;‘clfiron 1 8490 | 0.004 0414 | 0.520
*
g?fgﬁm 1 0391 | 0532 5060 | 0.025

Flick #A9] A, I3 IFHZE FPAtol= 723
2ol 7k qulont, flicks $18l &7Fgo] o]Fd AzloA
3t 2}o] (p=0.000) 7} #Z= STk 500 159 Ho
flick 712 74.72pixelo] 1, 200) AFEAFES] H3t flick
Al 92.23pixelo] k. AAEe] JaF2 Fol8A] sk
w, ZpAel whet &7 ol s AR el felsk xtol7t U
(p=0.038).

R

AA] FeJeti=t, 53l
Hap g, A" 24 0362}01 flick 7%1401] ks
TS Tk FE AR AfR o 07 HAlE F
+ 7% flicking 7Ag]elA ARk g7t T s,
R R A9 A9 ool sl AF ke a4
Al JebstthH(Figure 7). $HH, FEAbel Fold TS
F A= A ke wsA-golqlEd], oA Ag
ofefEEo & flickingell EASA & A7ko] AL F T
(Figure 8).

ogl:,i ol r_&
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Figure 7. Flick distances differ by age, posture and gender
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Figure 8. Completion time for flicking task differ by
gender and flicking direction

4. Discussion

S HES Al 227 A4 5ol e 27 dF 5
w3 5 ATt

= A7t sidske, Aget 22 wkgs A
&aljoF aF= tap¥ move A el QoA 50th o)<
AHEAREE 20t) AHERFEO] HIsl Al Fe] Bt A o
o 2 Ake de g ok ey ake A SdelA
= 209 AREAF 25 F akolE Rl oA 235]8
< A% UK Tap FAA9] A25 #\ah). shd, AAE
= A7 Aol §lo] Assh= flick B A5, 738 4F
Eolut AR FdA A IF oll BAFHLE 79
gk 217t glolek. 2ev s20] @47 EAEHE movest
flick ¥ S8l ¥EH o7 WAEE AL 50t o]
e ARgAE o] AR &b B A%l (move

distance, flick distance) o]t} 18 % E5-8kaL, 50U
oo AMgA L 20th AFEA aFe] HlE 38 &=
7F =H5HE, ol 1A 5 AE 9 58 58 o] Ao

& 4= 9ltH(Yan, 2000). Yan(2000)& 13 =}e] &
T AE 2 8 5y #4E fE Y APES e &9
24 9 3 5 eHE AT vl olest

=
& BANGY FolH DI Ao A F A2

Atk
$HA, 20t ARl BlEiA @Al T8 JF-EO]
A= move Rtk Flick #HA19] AFEIAE Aol
&t Apo|7t wAE A kot Al A BAgE
A & $IAE o]F3sHE move ZHAZF A &2 Q1
A7 9} 2FA)7t QT EE BAlo|EE, AFdrt ok
5 ) ojgFol AU Aow FAHTh

17 AR S AR AET 7ES 7P =A
SAY =2 8k ol AdEeE A ARAF JHe
2 9¥¥Ea vk (MacManus, 2011). ©] 1% ARA} Fct
o AFE 78 9 AR gist AT (Gitlin, 1995) ¢ =
AR T AR AR (ARESE] A, Hekgh o] Fast @
loR AFHIL ek oA 18 AHEAHEE] JAAA WE
2 BAE oldlista, wiEshe AdEdlo]lA W Al HAAE
AFo thRisle] Ak or g% 4 Q) 2 A= A
Aoz 50t o) AMEAF Hdo] HXAIHE AFSE
o Hol& QIEIEA B gt g dolelE E&3t
itk o] HolEl = HFe Fatel SW Al 8=z
71y gkt

P

I 2l
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