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Abstract. This study aims to explore the cognitive perception by elderly users
when using smartphone keyboard, and to discover the suitable design that
achieves higher satisfaction and perceived usability performance.
A usability test is performed on 30 Korean participants aged between 55 and

70 who use smartphone keyboard frequently for communication. A prototype of
a Smart Keyboard, which user can manually adjust the key’s overall height, each
key’s width, and font size and bold styling of characters in each key, is installed
in 5.5-inch touch screen smartphone. Participants tested a default smart key-
board and customized the keyboard as they liked, then they tested again with the
newly adjusted keyboard.
The result showed when given the chance of adjustment, all participants

attempted changing the key size and font’s readability. This increased satis-
faction level and the typing performance within the participant significantly.
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1 Introduction

Smartphone started as a new gadget for younger trendy generation, and now it is
distributed across all generations in South Korea. In this growth of consumer pool, it is
especially notable that the population of elderly smartphone users drastically increased
since the beginning. From Gallup Report [1], a population survey by Korean marketing
research agency, it was shown in 2012, only 13 % of seniors (aged 60 or more) were
using smartphones, but in 2015, 49 % of seniors were using smartphones.

Elderly users’ usual activities with smartphones includes communicating with
friends and family with instant messenger or SMS. However, due to ageing, elderly
users’ typing skill decreases (Salthouse [3]) due to their hand-eye coordination skill
decreases [2, 3]. Their accuracy and speed when tapping a target also decreases that
elderly users should be provided with bigger size targets [4–7]. However, current
smartphone keyboard’s keys are in smaller size due to the screen size limitation and
also to make interacting with the screen above easier when the keyboard is on. This
may be a good trade-off for younger users who are good at multitasking and has a good
accuracy in tapping. However for elderly users who are not great in multitasking [8],
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and also has lower accuracy, this may not be a good design to serve. Interesting result
from Salthouse [3]’ research was that elderly users seem to take strategy of focusing on
accuracy rather than speed of typing [3], which means such design will cause more
discomfort and perhaps frustrations from the elderly users.

Along with the decline of motor skills many elderly users suffer presbyopia,
therefore smaller font size on these small keys in smartphone keyboard may as well
cause discomfort on elderly users [9].

This study analyzes current smartphone touch keyboard’s usability for elderly users
in aspects mentioned above, and aims to discover the suitable design that achieves
higher satisfaction and usability performance.

2 Experiment

2.1 Participants

30 participants aged between 55*69, with touch phone experience with frequent
smartphone touch keyboard usage (15 4 × 3 Naratgul users, 15 Qwerty users), were
recruited in Seoul, South Korea.

2.2 Method

This experiment was performed in three steps. First, participants tested the default
design of a currently selling touch keyboard prototype in Android smartphone. Par-
ticipants were given writing samples to type in 4 × 3 keyboard and Qwerty. To provide
natural typing experience and not to stress participants in experiment environment,
participants were allowed to fix errors made while typing. The typing speed and final
error rate for each keyboard layout are recorded. For the analysis, typing speed
including error fixing time is considered as the main UI performance. Participants then
self-rated the satisfaction level in readability of characters on the keys and overall in
seven points Likert scale.

After pre-test, participants were given chance to adjust the design of the keyboard:
Keyboard’s overall height, which changes the key height, key width, font size, and font
style (Bold). Participants were allowed to stay with the default settings if they find it
comfortable. Adjustment made by participants were recorded and measured.

After adjustment, participants again tested their adjusted keyboard with a new
writing samples. New typing speed and error rates were recorded and compared against
their previous records. Participants rated on their satisfaction in readability and overall
again. This is also compared against ratings they made on the default keyboard.

Writing samples provided to users were counterbalanced for pre-test and post-test,
and order or Qwerty and 4 × 3 layout were also counterbalanced.

Assuming participants adjust the key size and font size, the hypothesis of this
experiment state as below:

H1: There will be a significant difference of typing speeds between original
keyboard and adjusted keyboard.
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H2: There will be a significant difference of satisfaction ratings between original
keyboard and adjusted keyboard.

2.3 Prototype

A 5.5 inch, 1440 × 2560 QHD android smart-
phone (LG G3) was used for this study. The key-
board prototype is designed to portray the newest
version of LG Smart Keyboard for Android OS. It
has two different types of layout: 4 × 3 Naratgul
and Korean Qwerty. The key width, height, and
font size are set as default size that LG provided for
5.5 inch display size. These are measured on screen
in metric system.

The prototype contains a setting that allows
participants to adjust key width, overall keyboard
height, and key font size (Figs. 1 and 2). It also
allowed to apply bold to the key font. The overall
keyboard height ranged between 38 mm to 63 mm
and default was at 45.2 mm, and the control was in
continuous increment. Key width and font size
were controllable in 11 levels, and default was set
in level 5. As participants adjust the size, the
change was applied in real time so the adjustments
can be checked right away.

3 Result

3.1 4 × 3 Keyboard (Naratgul)

While participants did not have much discomfort
with the current 4 × 3 keyboard design, when
given the change, they tried to increase the key
size and apply bold (Fig. 3). Participants increased
overall keyboard height from original 45.2 mm to
average of 55.2 mm (20 % increase). This
increased each key’s height from 8 mm to 9 mm
(12.5 % increase).

Participants also increased the key width from
13.5 mm to average of 14 mm (3.7 % increase).
80 % of participants applied bold style, however,
only 40 % of participants changed the font size. Many participants reported that current
keys and font size were also big enough to see comfortably. However, there was a
significant difference of readability between default keyboard (M = 5.20, SD = 1.49)

Fig. 1. Adjusting overall keyboard
height

Fig. 2. Adjusting key size, font size
and bold style
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and adjusted keyboard (M = 6.10, SD = 1.06); t(29) = −4.161, p < 0.0005, and the
overall satisfaction between the default keyboard (M = 4.03, SD = 2.17) and the
adjusted keyboard (M = 5.77, SD = 1.22); t(29) = −5.017, p < 0.0005. Participants
also showed a significant improvement of typing speed when using the adjusted
keyboard (Table 1).

From the survey after session 56.7 % of participant chose to have their 4 × 3
keyboard in bigger size than to see more information above the keyboard.

3.2 Korean Qwerty

As more keys take space in one line, the keys were smaller therefore, more attempts to
make the keys and font size bigger are made (Fig. 4). Participants tried to increase the
overall keyboard height from 45 mm to 54 mm (20 % increase) on average and key
width from 5 mm to 6 mm (20 % increase) on average. 93.3 % of participants
increased the font size and 90 % applied bold style. There was a significant difference
of readability between default keyboard (M = 4.43, SD = 1.81) and adjusted keyboard
(M = 6.06, SD = 1.14); t(29) = −5.887, p < 0.0005, and there was a significant

Fig. 3. Change of layout on 4 × 4 keyboard after adjustment

Table 1. Change of satisfaction and performance in 4 × 3 keyboard

Measurement Default Adjusted t df Sig (two-tailed)

Satisfaction Overall (/7) 4.03 (2.17) 5.76 (1.22) −5.02 29 <0.0005
Readability (/7) 5.20 (1.49) 6.10 (1.06) −4.16 29 <0.0005

Performance Speed (chars/min) 45.18 (29.81) 55.21 (29.82) −6.09 29 <0.0005
Error rate (%) 2.50 (4.3) 1.48 (2.24) 1.44 29 0.160
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difference of overall satisfaction between the default keyboard (M = 4.86, SD = 1.72)
and the adjusted keyboard (M = 5.90, SD = 1.21); t(29) = −4.545, p < 0.0005. Again,
participants’ typing speed improved significantly when using the adjusted keyboard
(Table 2).

From the survey followed after session, 63.3 % of participants chose to have their
qwerty keyboard in bigger size than to see more information above the keyboard.

4 Discussion

The result of this study showed that
elderly users prefer greater key size and
clearer labels on keys. Such change will
improve both the UI performance and
satisfaction within the user. While this
new design does not meet the suggested

Fig. 4. Change of layout on qwerty keyboard after adjustment

Table 2. Change of satisfaction and performance in qwerty keyboard

Measurement Default Adjusted T df Sig (two-tailed)

Satisfaction Overall (/7) 4.86 (1.72) 5.96 (1.21) −4.55 29 <0.0005
Readability (/7) 4.43 (1.81) 6.06 (1.14) −5.89 29 <0.0005

Performance Speed(chars/min) 50.97 (17.30) 55.94 (18.89) −5.42 29 <0.0005
Error rate (%) 2.92 (7.74) 1.62 (0.34) 0.89 29 0.383

Table 3. Suggested button size vs. prototype

Measurement (mm) Height Width

Suggested 14 14
Original 4 × 3 8 13.5

Qwerty 7 5
Adjusted
(mean)

4 × 3 9 14
Qwerty 9 6

Designing Smartphone Keyboard for Elderly Users 443



size by Leitao and Silva [4, 10] (Table 3), it still appears as a good direction to improve
the UI for elderly users in the future smartphones. Also we have to consider how typing
requires users to type several keys in sequences, increasing size of keys too much will
cause another usability problem. One participants in this study decreased the size of
keyboard smaller so he would reach the top keys easier. Further studies should be
performed to discover the size that balances the reachability and UI performance in
elderly users.
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