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Usability Evaluation of the Size of Small Touch Keys
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This paper focuses on small touch key size and spacing that affect the usability of the smart phones. The
experiments examined thirty-six different touch key designs, combinations of four touch key sizes (width (mm)
xheight (mm); 4x4, 4x7, 7x4, and 7x7), and nine spacings (horizontal (mm)xvertical (mm); 0x0, 0x1, 0x3, 1x0,
1x1, 13, 3%0, 3x1, and 3x3). Forty participants volunteered in the experiment. The completion time, error rate,
identification discomfort, and control discomfort were measured. The results revealed that the touch key sizes of
7x7 and 7x4 provide the best performance in terms of the error rate measure, while the touch key size of 7x7
provides the best results for other measures. In addition, touch key spacings of 1x1, 1x3 and 3x1 are regarded as
the best for all the measures. The results of this study suggest a practical approach for the small touch key design

for the smart phones.
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Figure 1. Small touch key example of smart phone
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Independent variable Level Definition

Combinati f width
Touch key size 4x4, 4x7 ompmaton of Wi

(widthxheight) Ix4, 7x7 and height touch key

size 4, Tmm

0x0, 0x1, 0x3
1x0, 1x1, 1x3
3x0, 3x1, 3x3

. Combination of horizontal
Touch key spacing .

. i and vertical touch key
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spacing 0, 1, 3mm

HX 719 713 58 0mm, Imm, 3mm9 7+Ao] 43
203 238 0x0, 0x1, 0x3, 1x0, 1x1, 1x3, 3x0, 3x1, 3x3¢]
obF 7HAolth. #Ha A9 tmme F3F A7 EAEHA]
g tietela Hol HAQ 3mm e 5= £tE Eo EA
e 714 2 14 Ausldd. HX ) 7182 Colle and
Hiszem(2004)9] -0l A] A3} edge-to-edge {HAS 7|
O 2 5Gieh Bl 7] Afo] = M 47l 2, 714 W) 970
T A%t 367k A9 ok sk oH, A9
Fogae AA, A, G=E DA A 7HA deiA S Ag-sto]
108U APE T35 stk

Table 2. Dependent variable
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o Completion  The time taken to press touch key
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Identification . .
. could visually perceive a touch key
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Subjective (100 pOlntS Scale)
measure How discomfortable the participants
Control
. could control a touch key
discomfort
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Table 3. Summary of ANOVA results

Objective measure Subjective measure
Completion time Error rate Identification discomfort Pressing discomfort
. F(3,117) = 96.174 F(3,117) = 68.294 F(3,117) = 40.165 F(3,117) = 40.808
Touch key size . P N x
P < 0.0001 P < 0.0001 P < 0.0001 P < 0.0001
. F(8,312) = 4.038 F(8,312) = 2.634 F(8,312) = 28.780 F(8,312) = 37.391
Touch key spacing . P N N
P = 0.0001 P = 0.0083 P < 0.0001 P < 0.0001
Touch key size x F(24,936) = 1.832 F(24,936) = 1.212 F(24,936) = 1.293 F(24,936) = 2.531
Touch key spacing P = 0.088 P = 0.2205 P = 0.1573 P < 0.07

*Statistically significant at a = 0.05.
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Table 4. Means and Standard Deviations for 36 Experimental Treatments(Numbers in Parenthesis are Standard Deviations)

Key layout Objective measure Subjective measure

No. Touch key Touch key Completion Error rate Identification Pressing
size spacing time discomfort discomfort
1 4x4 0x0 5.36(2.3) 29.5(51.5) 74.6(26.2) 82.2(22.6)
2 4x4 1x0 5.26(2.7) 26.3(41.5) 68.5(20.3) 73.9(23.0)
3 4x4 3%0 537(2.2) 32.8(42.2) 64.8(19.8) 68.5(20.1)
4 4x4 0x1 5.04(2.4) 31.5(60.6) 67.0(21.5) 71.5(25.7)
5 4x4 1x1 4.82(1.9) 28.5(44.8) 55.6(22.7) 59.2(24.8)
6 4x4 3x1 4.81(1.9) 27.0(39.5) 50.9(22.9) 53.4(23.8)
7 4x4 0x3 5.57(2.6) 43.5(60.2) 64.4(21.3) 65.5(22.7)
8 4x4 1x3 5.11(2.1) 33.0(38.9) 55.4(21.7) 55.9(22.4)
9 4x4 3x3 5.042.2) 36.2(56.2) 48.0(21.8) 46.0(23.9)
10 4x7 0x0 4.47(1.5) 17.3(22.0) 65.5(22.0) 67.2(21.9)
11 4x7 1x0 4.51(1.8) 19.8(29.8) 61.0(20.4) 62.3(22.7)
12 4x7 3x0 4.77(1.8) 25.0(38.9) 58.7(19.8) 59.7(22.5)
13 4x7 0x1 4.42(2.1) 24.3(37.2) 60.2(21.1) 60.0(22.4)
14 4x7 1x1 4.17(1.6) 16.2(28.9) 50.3(20.5) 48.0(19.6)
15 4x7 3x1 4.45(1.8) 18.3(32.8) 46.3(21.1) 43.3(22.5)
16 4x7 0x3 4.56(1.9) 28.3(39.7) 55.4(23.4) 52.4(23.1)
17 4x7 1x3 4.16(1.8) 20.0(28.0) 45.1(19.5) 42.3(21.0)
18 4x7 3x3 4.25(1.4) 21.2(28.7) 43.1(20.5) 36.8(22.9)
19 Tx4 0x0 4.35(1.4) 11.8(23.1) 65.7(21.0) 66.9(21.6)
20 Tx4 1x0 4.06(1.4) 9.5(19.7) 60.7(21.6) 60.7(21.2)
21 Tx4 3%0 3.95(1.2) 9.7(19.1) 60.5(19.6) 59.0(20.2)
22 Tx4 0x1 4.32(1.6) 11.8(22.5) 58.3(21.1) 56.4(21.5)
23 Tx4 1x1 4.03(1.4) 8.8(21.0) 47.5(21.2) 45.4(20.1)
24 Tx4 3x1 4.06(1.2) 13.5(23.9) 44.6(21.2) 44.0(20.7)
25 Tx4 0x3 4.40(1.3) 9.5(17.2) 55.7(19.9) 52.2(20.8)
26 Tx4 1x3 4.06(1.3) 8.8(18.3) 46.4(20.2) 46.5(21.0)
27 Tx4 3x3 4.11(1.1) 11.0(18.5) 44.0(23.7) 36.4(24.0)
28 7x7 0x0 3.68(1.2) 5.0(10.5) 44.0(22.9) 45.0(24.4)
29 77 1x0 3.70(1.2) 5.3(10.6) 42.7(24.0) 40.8(20.9)
30 7x7 3x0 3.65(1.1) 5.3(12.9) 37.6(20.1) 37.2(22.1)
31 77 0x1 3.63(1.1) 6.7(15.2) 39.5(23.3) 36.5(22.3)
32 7x7 1x1 3.66(1.2) 5.5(12.4) 32.6(23.3) 31.1(23.0)
33 X7 3x1 3.59(1.3) 4.3(12.2) 26.0(21.4) 23.3(21.3)
34 7x7 0x3 3.68(1.1) 6.7(21.0) 38.2(24.3) 31.4(20.7)
35 7x7 1x3 3.54(1.3) 4.5(18.6) 27.1(22.3) 27.3(24.7)
36 7x7 3x3 3.84(1.8) 6.7(14.3) 26.9(23.2) 21.0(23.3)
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