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Abstract
We explored the value of skeuomorphism as an icon
style particularly for the elderly people. To identify the
proper approach of skeuomorphism we articulated two
factors such as degree of realism and level abstraction.
We employed “call”, “contact”, and “camera” icons and
created eight alternatives, four degrees of realism by
two levels of abstraction for each. We conducted semistructured interviews with 30 Korean elderly and asked
about their preference and understandability depending
on how the app icons are visualized. A conjoint analysis
revealed that the degree of realism is more important
for having an aesthetic satisfaction, whereas the
abstraction level is more relevant for better
understanding the function of an icon. Overall, the
degree of realism is positively correlated with both
preference and understandability. Moreover a direct
metaphoric icon has an advantage to appeal more and
to inform more efficiently, particularly for female or
novice elderly users.

Author Keywords
Icon design style; Skeuomorphism; Elderly

ACM Classification Keywords
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Introduction

Figure 1. A notepad application
icon of iOS 6 in skeuomorphic style
(left) and that of iOS 7 in flat style
icon which is more simplified
(right).

Population ageing is taking place in nearly all of the
countries around the world, and a great effort has been
made to improve the access to technologies and design
which enhances aging in place [10, 12]. As an
increasing number of the elderly has moved from
simple cell phones to smartphones [13], the industry
sees this as an opportunity to create a new market
segment. The smartphone industry becomes more
competitive than ever before, and therefore studies on
the elderly users are highly demanding [4, 5].
In this study we investigated the elderly’s preference
for the graphic user interface (GUI) in context of
smartphone application icons. The design of application
icons influences greatly on the users’ first impression
when browsing. Often, the characteristics of icons of
smartphone application represent the graphic identity
of operating systems. For example, as Apple recently
released iOS7, it set off a graphical style trend moving
from skeuomorphic to a simpler flat style.

Figure 2. Docomo Raku-Raku
Smartphone released in 2014 (F09E)

In general, along the advancement of GUI design, the
improvement contributes to achieve higher usability
and greater attention[3] and emotional satisfaction.
With regard to enhancement of affective quality
through graphical representation of icons, some recent
studies examined the affective quality while the color
attributes of icons are manipulated[8, 11]. As another
competent graphic technique, Skeuomorphic icons
offered the benefits of high learnability and
metaphorical pleasure. Basically, the skeuomorphic
style illustrated realistically with a textured treatment
making elements appear as real objects [6]. How to
manipulate the degree of realistic appeal strongly
influenced the identity of GUI design. However, while

depicting an object in the world, skeuomorphic style
easily can become superfluous. In line with this, there
are still on-going debates, as smartphone users
nowadays anticipate a new GUI style after having
experienced diverse skeuomorphic icons, and now
being confronted with Apple’s simple and flat style [15].
On the other hand, we considered that the
skeuomorphic style adequately links human and
machine through its rich and illustrative approach.
Particularly for the elderly who start using the
smartphones in their later years, an intuitive graphical
guide is essential. In this study we identified what
appeals more to the elderly smartphone users,
particularly focusing on comparing the effects of
Skeuomorphism and minimalism.
Skeuomorphism
Skeuomorphism in UI design has received much
attention and criticism about its usefulness and purpose
in the design of smartphone applications. We found
several definitions of Skeuomorphism which lacked
clarity. For example, Techopedia defined
‘skeuomorphism’ as a design principle in which design
cues are taken from the physical world. The design has
traditionally aimed to recall the real world - such as the
use of folders and file images for computer filing
systems to make computers feel more familiar to users
[9]. Whereas, Bop Design defined ‘skeuomorphism’ as
how the design is illustrated realistically with a textured
treatment making elements appear as real objects [6].
As shown in Figure 1, we can easily compare the
difference between skeuomorphic and flat style.
Icon Style Preference
As the smart device market rapidly expands, there are
many studies related to icon design. Arledge identifies
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how filled-in and outline icon style influences usability
[1]. Also, Hou, clarifies the potential relationship
between icon style and the users’ emotion [7]. Yet,
research regarding the seniors’ preference and level of
understanding for icon styles has not been clearly
defined. As shown in Figure 2, Docomo introduced the
Raku-Raku, which was a smartphone specifically
targeting the elderly. Considering the elderly’s poor
legibility, the icons are displayed much larger than in
other smartphones. By doing so, the layout design is
much simpler admitting that the elderly are not capable
of using smartphone services. However such support
for deficiency should be addressed in a more positive
way to properly achieve emotional satisfaction and
cognitive performance.

Plan for Empirical Study
To distinguish Skeuomorphism from minimalism, we
took two independent factors into consideration. One
was the degree of realism, and the other the level of
abstraction. The degree of realism indicated how
realistic an icon is. The level of abstraction meant for
semantic connection to the metaphoric object.
Composition of an icon set
We collected four different smartphones that were
deliberately designed for the elderly, such as, Docomo
Raku-Raku smartphone series (F-06F, F-09E) (Figure.
2) and Softbank simple smartphones (204SH) and Doro
PhoneEasy 740. Among those smartphones, we
selected the three most frequently icons: “call”,
“contact”, and “camera”.
Factor 1: degree of realism
We drafted each of the call, contact, and camera icons
in four different degrees of realism. Then we let five

designers rank the order of the four degrees. We
modified the icon designs iteratively, until all agreed.
Factor 2: abstraction level
The abstraction level was divided into the two aspects
of (a) a metaphor that signifies the object which links
to the function in the real world (b) a metaphor that
does not signify the object in the real world.
With the three icon sets chosen, we designed both
metaphoric icon and non-metaphoric icon in four
different degrees of realism. The following Table 1
displays the eight types of “contact” icons according to
the two abstraction levels and four degrees of realism.
Abstraction level
Degree of
realism

(a)metaphoric
: Drawn object that
performs the same
function in the real
world.

(b)non-metaphoric
: Drawn object that
does not match with
the same function in
the real world.

1: Flat style icon
that only consists
ofbasic shape.
2: Flat style icon
that is more
illustrative.
3: Realistic style
icon that consist of
color and contrast.
4: Realistic style
icon that is close to
photorealism.
Table 1. Eight alternatives of a smartphone application icon,
“contact” characterized in terms of two abstraction levels and
four degrees of realism. The elderly were presented with a pair
of contact icons and asked about preference and
understandability.
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Questionnaire
Considering the nature of elderly responses to the
stimuli, we planned a pairwise comparison to minimize
cognitive workload. As illustrated in Figure 3, a pair of
“call” icons were presented in a card. Firstly, we asked
“which one looks better?” (preference)Then we asked,
“which one do you think would perform the given
feature?” (understandability) Consequently, we
prepared 84 (=8C2× 3sets) cards as stimuli.

Empirical Study

Figure 3. The actual survey card.

Characteristic
Gender

Male

no.(%)
Female
Smartph < 6 months
one
usage
> 1 year
no.(%)

Subjects
10 (33.3)

Subjects
We visited two senior centers in South Korea where we
could recruit a total of 38 participants ranging from 65
to 91 years. The average age was 76.5 (SD= 8.19).
According to the WHO’s definition of an elderly, we
chose the age range over 65 years[10]. We inquired
the participants’ experience in using smartphone as
well as the period of using a smartphone and what
features they used or are still using.

20 (66.7)
18 (60.0)
12 (40.0)

Table 2. Demographics and
baseline characteristics of the
sample

Procedure
Two experimenters conducted a semi-structured
interview with the elders to overcome the elders’
vulnerability such as declining concentration or
eyesight. They presented the 84 cards one by one in
random order. However, the final valid samples turned
out to be 30, as summarized in Table 2. It took 10 to
20 minutes per person on average for the whole
questionnaire. In addition, the interviewer occasionally
had to help by reading the questions out loud and
having the participants point out their responses.
Furthermore, during the interview, they tended to get
exhausted after 10 minutes, but soon concentrated
back, which speeded up.

Results
Based on the elders’ choice, we accumulated the
frequency of selected icons. Considering the frequency
data as the score, we computed the rank data between
1st and 8th place among 8 alternatives. Using SPSS 21,
we performed a Conjoint Analysis to identify which
factor has contributed more to the judgment of
preference or understandability. Moreover, we tried to
observe the utility change as the levels of each factor
varied.
Figure 4 shows the results of both preference and
understandability. The average relative importance
indicates how largely each factor influenced the elderly
to make a judgment on preference for or
understandability of a smartphone application icon. For
example, when they decided for the preference for an
icon, the degree of realism (63.61%) had twice the
impact compared to the abstraction level (36.39%),
[(F(1,58)=30.94, p<.05)]. In particular, a positive
correlation existed between the degree of realism and
preference. Regarding the level of abstraction, the
metaphoric style was preferred [(F(1,58)=43.07,
p<.05)].
Similarly, there was a positive correlation between
degree of realism and understandability. Also the
elderly considered the metaphoric style being better for
understanding the meaning of an icon. The mean
difference between two utility values was statistically
significant as well [F(1,58)=164.47, p<.05)]. Differently
from the preference, we observed that the elderly
considered the level of abstraction much more
important than degree of realism, when having to
identify the meaning of an icon. The average relative
importance of level of abstraction was 63.47% while
that of degree of realism was 36.53%. However the

902

Work-in-Progress

CHI 2015, Crossings, Seoul, Korea

mean difference is not statistically different at the
significant level of 0.05, and therefore, the relative
importance between the two factors is an individual
matter. For example, for some elders taking a
metaphoric object is more relevant in order to
understand the meaning of an icon. At the same time
for the other, how realistically an icon is illustrated is
more relevant.

realism (F(1,38)=15.48, p<.05), while it was not for the
male group (F(1,18)=5.81,p<.05). This implies
skeuomorphic style is an especially efficient method
when explaining to female elders about the meaning of
an icon. In addition, for the non-smartphone user
group, the relative importance of abstraction level was
higher than that of realism (F(1,34)=11.49, p<.05),
whereas the previous smartphone user group had no
significant difference between abstraction and realism
(F(1,22)=.23, p=.64) (Figure. 6).

Discussion and Conclusion
Figure 5. Value of relative
importance for understandability by
gender group.

Figure 6. Value of relative
importance for understandability by
smartphone and non- smartphone
user group.

Figure. 4 (left) Utility values and average relative importance
of preference. (right) Utility values and relative importance of
understanding.

From the further analysis by subgroups, we found a
noticeable effect of gender and previous smartphone
usage on the understandability. For the female group,
abstraction level was more important than degree of

Preference-wise, the level of abstraction had the most
significance, and skeuomorphic icons were more
preferred to abstract icons. This supports previous
studies. Hou identifies that users prefer miniaturized
designs of real goods to abstract icon designs, while
doubting the success of skeuomorphism due to the new
generation of users’ higher preference for abstract
icons [7]. Also, it is shown that elderly prefer realistic
and photographical representations to simple and flat
icons. Though this is slightly different from Robbins’
findings the age group of 46 and older had a slight
preference for flat design, it was not clarified how many
participants of the group were above 65 [14]. In terms
of the understandability, there was no significant
difference in the relative importance score. A higher
degree of realism was had a tendency to help
understanding. With the understandability, key factors
were found for both gender and the smartphone usage
period. We found that our results were different from
Chanwimalueng’s argument, in that heavy smartphone
users show the best perception and satisfaction with
concrete complex icon, while occasional users do the
same with concrete simple icon [2].
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In conclusion, using the same metaphor from the real
world has influence on the elders’ understandability,
while illustrative and realistic representations play an
important role on the elder preference. The elderly
seem to prefer familiar expressions that look realistic.
The elder might need a cue to guess the function. In
addition, this result indicate that there is a
contradiction between actual usability and emotional
judgment. It is expected for services targeting elderly
users to depict an icon rather realistic and
skeuomorphic than flat and abstract.
Further work
This study has potential improvements that suggest
some directions for future research. This study might
further extend target participants to younger age
groups. After comparing results for different age
groups, it will be more objectively clarified if this result
is due to elderly-unique characteristics or overall
tendency. Lastly, it is required to evaluate the validity
of icon design guidelines for the elder. In order to test
this guideline, a new comparison set can be prepared
by modifying the existing icons of smartphone and
public devices to follow the guidelines. After examining
the elder’s preference for those modified icons and
existing icons, the validity of this guideline will be
shown.
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