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Potentials and Challenges of the Usability of Art
Museum Mobile Applications
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Abstract

The biggest challenge of managing mobile interpretative device is that visitors do not have the mobile
experience. Thus, in the research of the mobile application of the Leeum (Samsung Museum of Art), a short
orientation session as a treatment was provided to survey participants to make them use of a mobile
experience. The orientation solved the problem of hesitancy of using smartphone in other researches, it was
simultaneously the uniqueness of the methodology. Based on the research data, their satisfaction with

visiting experience and with using the application appeared to be relatively high. A half of participants used
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the application for 10 minutes which is accounted for 20-30% of the total viewing time. Participants (80.3%)

engaged in each exhibit with the application in less than 30 sec.—1 minute. Comparing with the average time

of engagement (10-30 sec.) for each exhibit without using mobile applications, it is possible to conclude that

the mobile application notably contributed to make participants engage with exhibits longer.
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[. Introduction

The use of mobile technologies has now become
PDA-based

multimedia guides have been replaced by mobile

very common in museum settings.
applications. In fact, multimedia solutions have so
far failed to meet their considerable potential for
Unlike

PDA-based multimedia guide, mobile interpretation

supporting orientation and way-finding.

media shares ‘mobile,” ‘digital, ‘personal features
that enable the pre-visit, during visit and post-visit
activities harmoniously merged together in terms of
the seamless visit model. Such advantages contribute
to extend the experience beyond the temporal and

physical boundaries of the museum visit.

Undoubtedly, the

technologies are to facilitate interactivity with rich

objectives of wusing these
resources of information between visitors and exhibits

and/or among visitors during their visit, to
experiment with visitor engagement, and to provide
more memorable experience (1]. Such effects will
inarguably keep higher growing trend of applications

of smartphone and tablet computer in the near future.

The potential of mobile technologies goes far
beyond providing a high performance level. It can
immensely enrich visitors enjoyment and learning in
support  visitors'

ways. For example, it can

meaning-making by framing and focusing their
with

companions. They also layer multi-sensory elements

activities and interactions objects and
within the experience, thereby enriching the quality

of the physical context.

II. Related Works

Very preliminary data has shown that those who
make use of a mobile application find that it
enhances their museum experience [(2) and they
have more in-depth experiences and longer stay time
(3). Despite their and the
pervasiveness of applications, there is still a lack of

great potentials

understanding about how visitors interact to the use
of mobile applications and simultaneously with the
exhibits. Moreover, many doubts with regard to
their effectiveness for enhancing museum experience

with new challenges are remained.

Nowadays technology gets the blame. The rise of
social networks and the smartphone have made
people fatally incapable of concentration and have
caused the problem of head-down effects in
museums. Some researchers claim about the lure of
the screen to cause isolation and intrusiveness (4].
In other words, mobile guides distract visitors and
redirect their attention from the exhibit to the
mobile device (5]). Thus, the information should be

presented in an unobtrusive way without destroying
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When the

information is overloaded, most visitors easily get

the visitors feeling of wonder [(6).
both museum fatigue and technology fatigue. In
addition, visitors have often expressed frustration
when the virtual content of the mobile application
does not closely match the actual content of the
exhibition, such as when there are objects not
featured on the tour but that the visitors wanted
information about.

Recent studies have revealed that visitors have
user perception problems in terms of hesitancy for
of the

application in the Walker Art Center was merely

engagement. For instance, the usage
17% due to users negative perception of using
smartphones (7). The Denmark National Gallery
figured out that 86.4% of iPhone users have not
utilized the tour guide smartphone application [8].
In the case of Chungwadae Gallery, only 6% of
survey participants made use of the tour guide
smartphone application [(9). This article analyzes
how the mobile application can be used to enhance
visiting experiences in museum context. It also
sheds light upon the issues related to the potentials
and challenges of the mobile of applications from the

perspective of museum interpretation.

1. Method

The Leeum (Samsung Museum of Art) in Seoul,
S. Korea
exhibitions of both Korean traditional art and

is a world-renowned art museum for

international contemporary art. In 2004 with the
the PDA-based

multimedia guide as a handheld device started to

grand opening of the museum,

provide additional information for interpretation.
However, several problems such as form factor and
interaction with

weight of the device, usability,

companions, user experience and user interface,
durability of battery were found through fixed

observation, shadow tracking and interview.

A new mobile guide was created in collaboration
with curators, museum experts and user interface
designers in 2013. In the process of the mobile project,
the prototype of the mobile guide was run for several
months, and during this period several tests to
measure the users satisfaction and to get opinions
about the new mobile system were performed. In this
way, the evaluation of the user experience was applied

to improve the mobile guide under development.

This mobile guide has been rated as excellent in
terms of function and design by the museum
visitors.. Moreover, the Highlight Tour provides a
wealth of information of the masterpieces in the
permanent collection for visitors with the function of
360°
dimensional order.

view by putting 650 photos in three

MUSEUM 1 MUSE

Fig. 1. The Features of Leeum Mobile Guide (10)
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A quantitative research for usability of the mobile
guide and the application was implemented with 57
participants in their twenties in 2014. In general,
the age of the target audiences for museum mobile
experience ranged from twenty to thirty who are the
representatives of tech-savvy genrattion (11). This
research was designed to investigate the effects of
the mobile guide on the overall visiting experiences
using the mobile

and to identify problems

application at the Leeum. The standard

questionnaire was developed to measure both
visitors experience, particularly the engagement,
with the Museum Experience Scale (MES) and the
usefulness and usability of the mobile guide. The 4
components such as engagement, meaningful
experience, knowledge and learning, and emotional

connection were included in MES (12].

It consisted of 30 questions about usability of the

application, satisfaction, problems of isolation,
distraction and intrusiveness, and the duration and
allocation of visitors time as a time measurement.
Some items were presented in the scales as Likert
items from 1 meaning ‘strongly disagree’ to 5
meaning “strongly agree.” The survey participants in
twenties with tech-savvy were collected as a
population. A short orientation session as a
treatment was provided to the participants to make
them use of a mobile experience and to solve the

problem of hesitancy in advance.

V. Key Findings

Meaningful exhibit for the visitor receives higher

attracting power, holding power, attention-level,

longer staying time, and better satisfaction on
visiting experience. The museum setting is very
complex and crowd, mostly consisting of many
exhibits with high attraction power and placing high
demands on visitors cognitive resources. Despite
interindividual differences, visitors commonly show

signs of ‘museum fatigue  after about 30 minutes. At

that moment, their interest decreases, they are more
selective in choosing exhibits for further exploration,
and they process information less deeply (13).

According to several studies on visiting behavior,
the duration of visits is a yardstick to predict or
assess visitors interest, motivation, preference and
satisfaction. In fact, the visitor's span of attention is
less than 20-30 minutes regardless of topic and size
and average time spent on each exhibit is roughly 30
seconds to 1 minutes (14]. For example, in the case
of the Louvre, the average viewing time to the Mona
Lisa is 15 seconds, which makes people wonder how
long they spend on other 35,000 works in the
collection [15].

A survey at the Metropolitan Museum of Art
found that people look at artworks for 32.5 seconds
each, but they must not have counted the ones
people glance at (16]). Based on several studies, the
median time spent on each exhibit was only 17
seconds and average reading time for interpretative
materials such as text, label and panel is less than

10 seconds.

Survey data shows that their overall satisfaction
with
experience) at the Leeum appeared to be relatively
high (73.2%) (Fig. 2). Almost 70.0% participants
agreed that the experience was inspiring, and
meaningful (61.4%), and intellectually (64.9%) and
emotionally (73.2%) stimulating. In addition, 75.4%
their

meaning-making at the exhibition and wanted to

museum  experience (i.e. meaningful

participants  concentrated efforts on
make another visit to Leeum later. It means that
participants were fully attracted by the exhibits and
fulfilled personal interests and needs for visiting

experience.
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Fig. 2. The degree of satisfaction
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Fig. 3. Staying time at the Leeum
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Fig. 4. Total viewing time at the Leeum

From the point of the duration and allocation of
visitors' time (i.e. engagement), 93% participants
stayed 30 minutes or longer at the museum (Fig. 3).
78.6% participants spent 40 minutes or more for
viewing exhibits (Fig. 4). Their staying time and
viewing time are longer than those of average time.
Although their staying time were not consistent with
the total viewing time, they used to view exhibits of
more than half of the staying.
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Fig. b. Total time of engagement with the mobile application
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Fig. 6. Time of engagement for each exhibit with the
mobile application

As for the usage of the application at the Leeum,
50% of participants used the application for 10
minutes (Fig. 5). The amount of time is accounted
for 20~30% of the total viewing time. 80.3%
participants engaged in each exhibit with the
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application in less than 1 minute (Fig. 6).

Considering the average viewing time being 15-30
seconds for each exhibit that do not use mobile
applications in other researches, it is possible to
conclude that the mobile application contributed
more or less to make participants engage with
exhibits longer. The average time of engagement (30
sec.) for each exhibit with the mobile application
came out to be higher than the average reading time
(10 sec.) for information about exhibits which was

shown in other studies.

59.6% participants used the application for less
than 10 objects among 200 exhibits (Fig. 7). The
number of objects using the mobile application is
relatively small. Above all, even though the users
were encouraged to have a mobile experience in the
session of orientation. the rate still came out to be
22.8% mnonetheless they were encouraged to have a
mobile experience in the session of orientation.
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Fig. 7. Number of exhibits using the mobile application

It means that participants only used the mobile
application when they needed additional information
and they wanted to exercise their rights for the
selection of knowledge as a subject of the museum
visiting. Thus, almost half of the participants had a
desire to feel free from moving around exhibits in
their own way without any disturbance of the mobile

application.

More than half of participants agreed that the
application was easy to understand and to control.
More 92.7%

application was helpful and useful to understand the

importantly, expressed that the
exhibitions (i.e. knowledge and learning), and the
degree of satisfaction (i.e. emotional connection) of
using the application was high (54.5%) (Fig. 8).
Based on the result of these three items, they
generally felt the mobile application ultimately

enhanced the museum experience.
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Fig. 8. The usefulness for the mobile application

Despite of the high satisfaction degree, almost
30% of the participants were aware that the
application actually hindered to engage to objects
and companions at the same time in terms of
isolation, distraction and intrusiveness (Fig. 9).
Moreover, the same percentage of participants
complained about the head-down effect of the device
along with the several technical problems such as
the lengthy loading time of the information, the
difficulty for searching information and the frequent
malfunction of IR sensor. The reason why the
number of objects using the mobile application is
relatively small is directly due to these problems.
These problems not only serve as a cause of museum
fatigue and technology fatigue but also make

museum professionals and visitors have a skeptical
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attitude towards using mobile technology in museum

settings.
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Fig. 9. The problems for using the mobile application

V. Conclusion

Mobile applications are truly having meaningful
effects on visitor's personalized meaning-making,
interpretation,  immersion,  participation and
learning effect. This study analyzed how the mobile
in the

exhibition. The result unveiled the tension between

application could be used context of
potentials and challenges. Participants satisfaction
with museum experience at the Leeum appeared to
be relatively high. More importantly, the usability
and the degree of satisfaction of using the mobile
high. The
admitted that the mobile application ultimately

application were also participants

enhanced engagement, meaningful experience,
knowledge and learning, and emotional connection.
In this research, the orientation session played a
crucial role not only in mitigating the participants’
metal burdens including the problem of hesitancy,
but also in encouraging visitors to have a mobile
experience.

However, several problems such as intrusiveness
and detraction to visitors’ engagement with exhibits,
isolation, head-down effect and technical problems

are needed to be improved to have a promising

future. To sum up, key to the success of using
mobile applications in museum setting is a detailed
understanding of visitors needs, expectations,
behaviors, satisfactions, behaviors and other issues

through ongoing visitor feedbacks.

It is important for museums to embrace new
technologies to engage and stimulate their visitors
in exhibition spaces. Ever since mobile technology
has been introduced into museums, it is often
repeated that Andre Malraux's notion of the museum
without walls, which stands for a museum that its
information and knowledge are available both to
it best

can provide a

on-site and remote visitors, has met

realization. Mobile applications
platform for interactivity and access to an unlimited
amounted of information, presentation of rich
multimedia, and flexibility for customized experience
both inside the museum and beyond. However, this
does not bring down the conceptual walls that

visitors have.

The use of mobile technologies should not be
regarded as replacement of docent programs or more
traditional means to disseminate information, but
instead as further ways to connect and engage
with exhibits. It is

information—distribution platform, and that it should

visitors more than an
instead connect visitors with each other, with the
institution playing an important role of bringing

people together through shared experience (17).
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