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ABSTRACT

Objective: The aim of this study is to investigate the attributing factors influencing usability of the mobile phones
specifically designed for the elderly users. Efforts to identify factors that cause usability problems for the elderly users in
using mobile phones can provide the groundwork for changes aimed at usability enhancement and design of interfaces of
mobile phones. Background: It became important to understand the behaviors and tendencies of the elderly in communication
as the society became older. The problems in digital divide is contributed to mainly lack of understanding in terms of the
use pattern of the elderly and lack of consideration of their characteristics in designing user interfaces of most ICT devices.
Method: A total of 30 elderly users who were over 65 years in age participated in usability evaluation test experiment and
performed seven different tasks using a widely accepted model of universally designed mobile phone. Their performance
was compared with that of contrast group that consisted of 10 younger participants who were on their 20s. Results: It was
found that the elderly users had hard times in using mobile phones, especially in keypad manipulation among search,
understanding, and manipulation subtasks. Conclusion: Older users seemed to have difficulty in all the subtasks of search,
recognition, and manipulation. It was suggested that designers of mobile phones need to give careful consideration into
designing visual interfaces for search tasks and keypads for easier control and input for the elderly users. Application: The
study is expected to provide guidelines for the universal design of mobile phones and their interfaces for enhancing
usability of the mobile phone for elderly users.
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Figure 1. Experimental environment
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Table 2. Storing phone numbers(Task 2)
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3 APz N 2. 7 Al 14.93° 1.25 0.86 1.00 Q1%

4 'OK' & 453" 0.63" 0.94 1.00 ZeRY
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3.4 Experimental design
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Table 3. Descriptive statistics of each group
AIZHZ) AsE
EAT) (3EFa2h) A=A}
A4 17 e I L B B =2
601l 15.96™ | 3.46™ | 18.14" | 0.77° | 0.95" | 0.65"
(24.8) | (4.8) | (33.3) | (0.4 | (0.2) | (0.5)
Taskl
200) 5.29 0.83 0.84 0.38 1.00 | 1.00
(5.6) | (05 | (05 | 1.6) | 0.0 | (0.0
60t 11.75 9.70 1855 | 0.90 | 0.94 0.82
(13.5) | (26.6) | (34.3) | (0.3) | (0.3) | (0.9
Task2
200) 1.13 1.08 3.10 1.00 | 1.00 | 0.88
05 | 1.0 | 33 | (00O | (0O | (0.5
60t 32.86" | 13.25" | 7.18" 0.59 0.82 0.82
(53.5) | (19.4) | (9.6) | (0.5 | (0.4) | (0.4
Task3
200] 9.00 5.75 2.50 0.50 | 0.38 0.88
(4.0) 9.9 (3.5 0.8) | (1.8) | (0.4)
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Table 3. Descriptive statistics of each group (Continued)

Table 4. Result of ANOVA on task completion time

&S B85
S (EERD) EERAD
SR I B B R R I i
60¢l 16.66 | 13.63 5.13 0.71 0.85 | 0.80
(25.3) | (30.4) | (4.4) 0.5 | (0.4) | (0.4)
Task4
20t} 2.96 1.38 1.06 092 | 091 | 0.88
(3.3 (2.2) (0.5) 0.3) | (0.4) | (0.4
60l 13.73" | 4.49" | 28.41° | 0.817 | 0.95" | 0.53"
(24.7) | (12.5) | 425) | (0.4 | (0.2) | (0.5
Taskb
20¢) 3.96 1.33 1.75 0.75 | 095 | 0.88
9.3) (1.5) 1.3 0.7 | (0.2) | (0.3)
60l 11.97™ | 5.26™ | 28.62™ | 0.86™ | 0.94™ | 0.59™
(25.2) | (11.5) | (35.6) | (0.4) | (0.3) | (0.5)
Task6
20¢) 3.96 0.88 3.13 0.58 1.00 1.00
5.7 0.6) 3.4 0.9 | (0.0) | (0.0)
60l 24.16 | 14.29 9.30 0.77 | 0.86 | 0.93
(43.0) | 3L.O) | (7.3) 0.4) | (0.4) | (0.3)
Task7
20¢) 4.56 2.38 2.38 0.81 0.98 1.00
(5.3 (1.7) (0.5) (0.5) | (0. | (0.0)

" p<0.05 " p<0.01
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FAES folgt —’F'é“\]ﬁfﬂ AolE wlow, 1At
2 ZfellM fFelstAl T aA
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Figure 2. Average task completion times

el df SS MS F p—value
Sk 46511 46511 | 80.82 .000
A4S 2 9035 4517 7.85 .000
A x
POSEXS 2 4738 2369 4.12 .016
Error 1967 | 1131963 575
0.95
1.00 091 0.93
0.79
075 0.71 071
i = 60rH
M0 0.50 -
%0 200y
0.25 1 |
0.00 -
M olx| T

Figure 3. Average success rates of the subtasks

Table 5. Result of ANOVA on success rates

el df SS MS F p—value
ik 1 1.36 1.36 7.54 .000
AT 2 9.15 4.58 25.30 .000
A" x
PSES 2 4.28 2.14 11.83 .000
Error 1967 | 355.75 0.18
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< YER AL Qivk(Table 3).

4.2 Storing phone numbers
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4.5 Changing ringtone volume
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4.6 Changing background picture
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4.7 Taking and storing photos
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5. Discussion
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Table 6. Summary of ANOVA on 60's subtask completion time

Task SS df MS F Sig.
Taskl | 12551.48 2 6275.74 10.24 | .000™
Task2 | 2651.647 2 1325.82 1.56 | .213
Task3 | 10315.90 2 5157.95 456 | .013
Task4 2717.59 2 1358.80 1.91 | .150
Taskb | 22587.66 2 11293.83 16.75 | .000™
Task6 | 13601.73 2 6800.87 15.16 | .000™
Task7 5193.92 2 2596.96 245 | .089

Table 7. Summary of ANOVA on 60's subtask success rates

Task SS df MS F Sig.
Taskl 4.80 2 2.40 15.44 .000™
Task?2 44 2 .22 2.12 124
Task3 1.06 2 .530 2.84 .064
Task4 .79 2 .39 2.47 .087
Task5 7.06 2 3.53 27.23 .000™
Task6 2.95 2 1.48 14.18 .000™
Task7 .58 2 .29 2.23 110
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Figure 4. Navigation key and the images for additional
functions on it without any arrow mark
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