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The Application of a Quantitative Performance Assessment Model
in Accordance with Button Menu Form Changes
in Touch Screen Input Methods
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Abstract Touch input method is unintended difficulties regarding touch and input have increased with touch
input methods when compared to using a mouse for input in previously existing menus.

This study attempted to analyze usability evaluations according to form and size changes of minimal button
forms in button menus. This attempted to verify possibilities through more effective applications of the
quantitative performance prediction evaluation model through comparative analysis of Fitts' Law, the
representative model of the regression model formula and the interface human performance evaluation method,
so that applications can be made in interface designs of touch input methods. Therefore it was significant in
that it made reflections on design with consideration given to use user times according to button forms and
size changes that can be applied to touch screens.
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[Fig. 11 Touch screen structure
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(Table 3) Gender average speed according to
the size change of the circular button

Sex Circular | Circular Circular | Circular
© 3mm 5mm Tmm 9mm
Average 1.2400 0.9040 0.6380 0.5933

Male Sta); - 15 15 15 15
N ) 072404 | 047325 | 022438 | 0.16181
Deviation
Average 1.1260 0.7067 0.5933 06327
5 5 5 5
Female Sta);' - 15 15 15 15
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Deviation
Average 1.1830 0.8053 0.6157 0.6130
Total = \L — 30 30 30 30
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(Table 4) Gender average speed according to
the size change of the square button

Sex Square Squarer Square | Square
¢ 3mm 5mm 7mm 9mm
Average 1.1593 0.7660 0.5840 0.5007

=4 =4 [~ =4
Male = )(Ii - 15 15 15 15
andard o 46090 | 035073 | 0.18090 | 0.23420
Deviation
Average | 09127 05767 | 05240 | 04447
Femle St)(lj : 15 15 15 15
andard| 59657 | 018776 | 020808 | 0.13179
Deviation
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(Table 5) Paired sample test

Paired differences Signifi
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. Degr
Stand |Standar| interval of oo of Proba-
o o
Ave ar.d' d error 95% t freed bility(
deviati| of the .| Supr Two
Infim om | .
on | means emu sided
My test)
Circular
Corr Button
espo Time ~1o 150 042 | 000 | 004 |0.198]3.10] 119 | 0002
nden Square
ce 1 Button
Time
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(Table 6) The average operating time compared

by type
] Standard
N Min Max | Average deviation
Creular |09 | 026 2.89 | 08043 | 047910
Button Time
Square 120 0.24 1.97 06835 0.36481
Button Time
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Value 120
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(Table 7) Analysis of variance of the velocity
of the change in size of the button

Degr Significa
Sum of |ee of| Mean F nce
squares |freed| square Probabili
om ty
Between
. -group | 6.468 3 2156 | 11.996 | 0.000
Circular N
Button |~
Time |V [ 9047 | 116 | 0180
roup
Sum 27315 | 119
Between
S —group | 5569 3 1.856 | 20.970 | 0.000
qu;x?re variance
utton )
Time | V0P8 [ 10968 | 116 | 0080
roup
Sum 15837 | 119
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(Table 8) Coefficient of correlation by The size
and the time of the circular button

. . Circular
Circular Button Size Button Time
Pearson Coef'f1c1ent of 1 0445
. correlation
Circular —
Button Significance
2172 Probability 0.000
o (Two sided test)
N 120 120
Pearson Loefflment of 0445 1
. correlation
Circular S
Button Significance
Time Probability 0.000
(Two sided test)
N 120 120

#%The correlation of coefficient is significant at the 0.01 level
(both sides).

AHZE WES] ¢ <Table 9>ollA WES A7|9}
2HE A1 7Ee] Pearson &#AG 055624 2% 0.00
A WES A9} FEA7E go] AR AT
7 EAFTA & 5 Utk S #E9 2717 ARl o
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(Table 9) Coefficient of correlation by The size
and the time of the Square button

Circular Button | Circular Button
Size Time
Pearson Coef_ﬁaent of| 1 0556
correlation
Square "
Button Significance
Size Probability 0.000
o (Two sided test)
N 120 120
Pearson Coef'flment of 0556 1
. correlation
Square -
Button Significance
Time Probability 0.000
(Two sided test)
N 120 120

(Table 10) The entry & remove variables in a
circular buttons (b)

Model The entry variables Removed variables | Method
1 The size of the circular Input
buttona ) D

a. All variables are requested been entered.
b. dependent variable: Execution time in circular buttons

Journal of Digital Convergence | 343



Eix|A=2 iAol HENRS &

},

a0l W2 MYH +WE 2Y NG

RAFE AAA
ol Bak &

Ho Frt

22 05HAtel o] e v E

B9k Sguel oJs) At

<Table 11>3} Zo] YPHES R2E 01R= FTEH
F9] #4ko] 19.8%7F HH Rl o3 Aydves AS
& L, AR B ES R2E 0309%7F 25wl
og) dREThs AL & %
(Table 11) Models Summary of circular and
square buttons
Modified | Stendard
Model R R square error of
R-squared .
estimate
Cireular {1 15 0.198 0.191 043082
Button
Square | 555, 0.309 0.304 0.30445
Button

a. Predicted value: (constant) Size of circular and square buttons

Y(LFAEAI7H=1.374-0.095X I(HEZL7]) 4] (4)

O

2 (@3} Zo] AFMES] A7 gk FAATE &
()2 Yeheon t=5403} P-value=0.0002.2 24 o]
t}. webs] BEY A7)E AEANDTFS A 53
| AAGTE A9 #E JHHER HEY ATt 45
g AIZke] WERIThHE 3 & o 4 Utk A4 H
B 271% 3799 W9 ellM F&H gkl
Cia=

Bﬂ

=5

off

YA ARE A1 71)=1.226-0.090X 1(HEZ7]) A (5)

2 (5)¢} o]
-2 Uelen =7.2713% P-value=0.0002.2 <4
olt}. weld BE9 A= AEAZIGES nH E
8 3FAA7E £ s T ER WES A0t 25

% A5 algke] Webdrh A 2 o & 9l

dguEe] A7lel et sFAAT= §

.

<Table 12>0|A] A HEA S RH Fae 3948 &
I 9)=x] A Zre Q3o AL o)1 A}zZHE L. .
T A A ghe Age] A 20166013 A (Table 13) Coefficient of circular and Square
2 528612 gho] F45 WES] A7 AF7t frelshtt buttons(a)
I E 9l foEe-S 0.000<0.010) 22 Atta & N T
. on stan .
F Qo] AdpH o MEY A FALE 9T regression | 0. Sienif
_ . . cance
g 2 5 gl Model e L et
. . . B standard beta, B ility
(Table 12) The analysis of variance of circular SIOTy —
and square buttons (b) Cire ((gnsjnt) 1374 | 0113 12.202 | 0.000
_ 1 rewar 10095 | 0018 | 0445 | -5400 | 0.000
degre Significa Button Size
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a. Predicted value: (constant), Size of circular and square buttons
b. dependent variable: Execution time in circular and square buttons
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MT= a+blog2(—
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5mm 120mm 5.584 . of correlation 0582 1000
Square S
7mm 120mm 5.09 Button Significance
9mm 120mm 4.736 D Probability 0.000
(Two sided test)
N 120 120
WES] G Dkt & Este] BAE 2719190
AREAS AT, TS RS FaA Fatol 999 39 8501

MNE A
DY ES] F¢ <Table 17>l14 WES zA7)9} &
FA17] Pearson A 047124 94 0.00%
A WEQ A7)9} &A= £ AR A7}
2 Z WE ID#ke] 27171 Al
wel HEAE Alto] soldthe R &4 & 4 gl

(Table 15) Correlation of the execution time and
ID values of the Circular buttons

Circular Button |Circular Button
Time 1D
Pearson (,oelfflclent of 1000 0471
. correlation
Circular =
Butt Significance
Tumgl Probability 0.000
(Two sided test)
N 120 120
Pearson (,oelfflment of 0471 1000
. correlation
Circular T
Butt Significance
‘iD‘J“ Probability 0.000
(Two sided test)
N 120 120

AW E2] 73§ <Table 16> ol W& z719} 7
EAIZEY] Pearson “FHAIT 058224 Fro4< 0002

9o
0|31 ALZFH S 6030302 Fho] 4= HES] 279 7

3 g odth o EE-2 0.000<0.010]
B0z WEDE 44 E

=)
P
)
fd
e
o
0
)

(Table 17) The analysis of variance of ID value
in circular and square buttons(b)

degre Signific
sum of | e of mean ance
thiges squares |freedo| square 1y Probabi
m lity
linear
. regression 6.053 1 6.053 33591 | 0.000a
Circu
model
residual 21.262 118 0.180
Sum 27.315 119
linear
. regression 5.356 1 5.356 60.303 | 0.000a
Squa
model
residual 10.481 118 0.089
Sum 15.837 119

a. Predicted value: (constant), The size of the button
b. Dependent variable: Execution time of Button
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Eix|A=2 iAol HENRS &

E9] DY st gAATE EHE Y
o P&l A =579 P-value=0.0002.2 -
% 9 t=7.7667} P-value=0.0002.%

$rol#) o]k, webd EegAS Dk AEAIG RS
CIA 5 AL P @ R I
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(Table 18) Coefficient of circular and Square

buttons(a)
Non Standardiz
standardized ed L
X . Signifi
regression | regression cance
- ffici
Model coefficient coefficient t Probab
standa iy
B rd beta, B
€error
(constant) | -1.241 | 0.355 -349% | 0.001

Circ  Circular
ular Button 0.377 | 0.065 0471 5796 | 0.000
D

(constant) | -1.241 | 0.249

Squa Square
re Button 0354 | 0.046 0.582 7.766 | 0.000

D

a. dependent variable: ID in circular and square buttons

-4.977 | 0.000

o2 Eo] U8 HE 3mm 4$ <Table 18> < o]
sko] A= a® -1.241, b= 0377, A= 120, W= 3, ID
6325 diYshd

[
O SD

I
ol

)|

rlr oo

*
MT= —1.241+O.37710g2(2 120)

—1.241+0.377log,(80)
—1.374+0.037(6.321)

= 1.142
o} o] SaTE A7t elEe] Fbs e,

BlEZY) o2 A7k i ok 2o WES)
2717} 245 A Zol5 1, HFRGA AE)3 A
(D)) A3} gk el Wi AL & 5 A
HAANEAL MES 27)9 FASEES FalH 34 53
AR, Fitts®] WAE TRAAS Dot FAEES

Fa FAN0E olZ

(Table 19) Comparison of regression model
formula and MT value each the
button size and type

Circular Button SquareButton
Regress

The size of 1on- Circular Regres;lo Square

the button equation MT n equation Button

of of Square MT

Circular

3mm 1.039 1.142 0.956 0.997

5mm 0.899 0.865 0.776 0.736

Tmm 0.709 0.682 0.59% 0.564

9mm 0519 0.545 0416 0.436

4 AZ Y B3 A7AY
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WA ES AL FAAGS dEH U4l &
ol A gshaat Ak ol Ade) sl AL B
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A B1A 3AolA vhder BrtRdS 483 QIH
Ho] 2~ TARIES 8¢k Abel7t §l= Aol ofo of
g Aol Zage] A7) Ha vk gk 7 ) A
of vk AWM BH 42 g oR Wsks
glott BA] SlEslo|l Aol o] g 4L 4ol
th ol HA YA HEZVY A &%
o W 7]7]¢] %w‘? 2 OS7F tE7] wiZel TRl A
Mg B B S ek mebd B BN 48

1
T 5 g WES Yt 27le) A ATsekee
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SlEZ)o0 A SmmBmmelA] &Ews) e Wl
Hla) ek 21 B8 5 SIRLAL, TOmmelA = vl
29 AHE 52 et ol A7l Fejl v
E 47 98 2 AAGH ) HE 279 &S 48
w e & 4 gl

S, e vlael A 2% Akl 9149l zol7} 9}
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