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Background

Although the buttons on smartphone applications are usually oblong rectangular,
researchers who studied the efficiency buttons on touch screen devices have focused on
square buttons. This study examined the rate of successful manipulation of the buttons

with enough length on smartphones according to their widths.

Methods In the first experiment, the subjects were asked to manipulate the 0.3mm
wide buttons on an HTML document shown on the smart phone. If they failed the
manipulation test, they were given 0.7mm wide buttons in the second trial. If they
failed again, the width of the buttons was increased by 0.7mm until they succeeded in
manipulation, and the rate of successful manipulation of the buttons was examined. The
second experiment was conducted for the vertical type and horizontal type with widths
of 2.8mm, 3.4mm, 4.1mm, and 4.8mm, respectively, of which were not used in many
manipulation attempts in the first experiment. Tests for all the buttons which were used
in the second experiment were conducted regardless of success or failure in the preceding

trials.

Results The success rate in the trials involving smart phones with buttons greater than
4.8mm in width in the vertical type and 4.1mm in width in the horizontal type was
higher than 90%. The success rate in the trials involving smart phones with horizontal

buttons 4.8mm in width was higher than 95%.

Conclusion These results show evidently different rates than those for square buttons.
A success rate of higher than 90% was found in the trials involving smart phones with
oblong buttons of widths that were half as wide as the square buttons. In addition to
the purpose of the research, it appeared that the rate of successful manipulation of the
buttons was higher in horizontal buttons than in vertical buttons when the width was the

same.
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Figure 1 Examples of
HTML Documents for The
1st Experiment
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Table 1 Result of Operation of Horizontal Buttons by 1° Experiment

Button Width number of correct

pixels mm trials operations EEH)
5 0.3 550 13 2.36
10 0.7 537 125 23.28
20 1.4 412 183 44.42
30 2.1 229 180 78.60
40 2.8 49 38 77.55
50 3.4 " 7 63.64
60 4.1 4 3 75.00
70 4.8 1 1 100.00
80 55 - - -
Table 2 Result of Operation of Vertical Buttons by 1* Experiment

Button Width number of correct

pixels mm trials operations )
5 0.3 550 31 5.64
10 0.7 519 123 23.70
20 1.4 396 203 51.26
30 2.1 193 117 60.62
40 2.8 76 53 69.74
50 3.4 23 17 73.91
60 4.1 6 6 100.00
70 4.8 - - -

80 55 - - -

Chik o] 30pixel(2.1mm)Ql MES] 49 A2 g o] 22k JFE-L 60.62%,
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Table 4 Result of Operation of Horizontal Buttons by 2™ Experiment

Button Width number of  co rrect

B — - operations rate(%) error range*

40 2.8 63 43 68.25 +11.49

50 3.4 63 52 82.54 +9.37

60 4.1 63 54 85.71 +8.64

70 4.8 63 58 92.06 +6.67

X Confidence Level: 95%

Table 5 Result of Operation of Vertical Buttons by 2" Experiment

Button Width numberof  correct
. . rate(%) error range*
pixels  mm trials operations
40 2.8 63 51 80.95 +9.70
50 3.4 63 59 93.65 +6.02
60 4.1 63 60 95.24 +5.26
70 4.8 63 61 96.83 +4.33

*Confidence Level: 95%

1212} 221 Ao A 509] oo 24 A5 3t ¥lE Fof ditt 22H5E

2 th2-9] 316, 73} et



Table 6 Result of Operation of Horizontal Buttons by All Experiments

Button Width numberof  correct

B — frinle operations rate(%) error range*
5 0.3 550 13 2.36 +1.27

10 0.7 537 125 23.28 +3.57

20 1.4 412 183 44.42 +4.80

30 2.1 229 180 78.60 +5.31

40 2.8 112 89 79.46 +7.48

50 3.4 74 66 89.19 +7.07

60 4.1 67 63 94.03 +5.67

70 4.8 64 62 96.88 +2.26

XConfidence Level: 95%

Table 7 Result of Operation of Vertical Buttons by All Experiments

Button Width numberof  correct

B — frinle operations rate(%) error range*
5 0.3 550 31 5.64 +1.93

10 0.7 519 123 23.70 +3.66

20 1.4 396 203 51.26 +4.92

30 2.1 193 17 60.62 +6.89

40 2.8 139 96 69.60 +7.68

50 3.4 86 69 80.23 +8.42

60 4.1 69 60 86.96 +7.95

70 4.8 63 58 92.06 +6.67

X Confidence Level: 95%
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