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Abstract

The interactive kiosk has been implemented in Malaysian museums as an active and supportive
learning approach with high investment costs. However, the benefits of the investment on the digital
information system is dependent on the accessibility of the kiosk itself. Thus, this study aims to
analyse the accessibility of the interactive kiosk in Malaysian museums in terms of the directional
flows, locations, specifications, structure of the systems, user interface designs and language of the
systems. The data collected from the site visit observations and interviews was analysed qualitatively.
These was later supported by the literature review. This study found that the interactive kiosk at the
National Music Museum is accessible for normal visitors. However, certain physical criteria are not
convenient for wheelchair users. An improvement on the physical accessibility is recommended to
ensure that the interactive kiosk will be beneficial to all types of visitors, especially for the disabled.
Apart from that, the familiarity of the languages used is also crucial in engaging the foreign visitors
into using the interactive kiosks in Malaysian museums in the future.

Keywords: Malaysia, Museum, Learning, Interactive, Kiosk.

Introduction

The Industrial Revolution 4.0 agenda has emphasized on the importance of digital approach
for formal and informal educational institutions (Robandi, Kurniati, & Puspita Sari, 2019). Realizing
the importance of interactive technology for museums, The Minister of Culture, Arts and Heritage of
Malaysia has challenged the museums in Malaysia to comply and be at par, if not better with other
museums in the world (Saidin, Alwi, & Shaari, 2018). Responding the challenge, the idea of using
interactive kiosk has been brought into Malaysian museums which offers different set of applications
such as games, multimedia presentations and interactive books (Nizar & Rahmat, 2018). The
interactive kiosk has taken place in museums as an active and supportive learning tools to enhance
the visitors’ learning experiences.

The implementation of the interactive kiosk as an information system is expensive and has
relatively low success rate (Legris, Ingham, & Collerette, 2003). Based on the statistical reportin 2018,
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the Department of Malaysian Museums has spent more than 14 million Ringgit Malaysia on services
and supplies in maintenance and development of the 21 federal government museums (Jabatan
Muzium Malaysia, 2018). The total cost also includes the cost of providing several interactive kiosks
to the selected museums. It is important to highlight that the benefits of the investments by the
government on the interactive kiosk are dependent on the acceptance of the new technology by
visitors of the museums (Kim & Qu, 2014; Wang & Shih, 2009). Museums in Malaysia have faced
many challenges in changing the perception that museums are a dull entity and at the same time
trying to maintain their financial performance (Saidin et al., 2018). Public’s perception of the
museums is important to ensure that the support and funding from the government are continued
(Taha, 2008).

Not all the visitors are interested to use the digital media elements in museum exhibitions
(Burmistrov, 2015). Falk and Dierking (2013) have mentioned that people will spend time working
with multimedia only if they want to learn more and are interested in the topic. The flashy, expensive
or decorative media technology does not guarantee that the visitor will use the interactive
technology at the museums. Contras to the recent studies, the design elements of an interactive
application at the museums are capable in enhancing the intention of the visitors to use the
interactive applications and promote engagement effectively (Jung & Yim, 2018; Kamaruddin, 2019).
According to Technology Acceptance Model, ease of use and usefulness are the major believed
factors in technology adoption. In order to ensure the investment by the government on the
interactive kiosk is worthwhile for the museums’ development, an evaluation and analysis of the
interactive kiosk’s accessibility in Malaysian museums are needed.

Museums in Malaysia

Based on previous research, the total number of museums in Malaysia are inconclusive.
Ahmad, Abbas, Yusof, and Taib (2013) mentioned that there are more than 150 museums in Malaysia.
On the other hand, according to statistical data by Salleh (2015), the total number of museums in
Malaysia is 132, including the 22 museums under the Federal Government. However, the latest data
from the Department of Malaysian Museums (Jabatan Muzium Malaysia, 2018) shows that there are
only 21 museums under the Federal Government. The Nature Museum in Putrajaya was closed on
February 2017. However, the number remained because the National Music Museum was added in
the report in 2018. Taking into account the latest data and supported by the statistical survey from
Salleh (2015), this research assumes that the total number of museums in Malaysia is 131 (Figure 1).
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Figure 1. Total number of museums in Malaysia
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The Administration of The Museums

The administrations of museums in Malaysia have been categorised into five categories
(Salleh, 2015). Table 1 shows the five categories which are the Federal Government with 21 museums
(16.5%), State Governments with 65 museums (49.5%), Government Agencies with 31 museums
(24%), Government Linked Companies with 2 museums (1.5%) and Private ownership with 12
museums (9%).

Table 1. The Administrations of the Museums

No. The Administration Museums Percentage
1 Federal Government 21 16%

2 State Governments 65 49.5%

3 Government Agencies 31 24%

4 Government Linked Companies 2 1.5

5 Private ownership 12 9%

Total Museums in Malaysia 131 100%

This research focuses on museums under the Federal Government because of the generous
funding from the government and their responsibilities as a role model for other museums in
Malaysia (Taha, 2008). There are 21 museums (16%) under the Federal Government administration
and it is named the Department of Malaysian Museums (Error! Reference source not found.). There
are 6 Federal Government museums located in Wilayah Persekutuan, Kuala Lumpur, which is the
highest number of museums with the highest number of visitors in 2018.
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Table 2. The numbers of visitors in 2018

No. List of the Museums State Visitors in 2018
1 National Museum W.P Kuala Lumpur 739,909
2 Malay World Ethnology Museum W.P Kuala Lumpur 80,812
3 Orang Asli Crafts Museum W.P Kuala Lumpur 85,284
4 National Textile Museum W.P Kuala Lumpur 79,232
5 Royal Museum W.P Kuala Lumpur 152,282
6 National Music Museum W.P Kuala Lumpur 22573
7 National Automobile Museum Selangor 105,837
8 Labuan Museum W.P Labuan 79,486
9 Labuan Marine Museum W.P Labuan 159,101
10  Chimney Museum W.P Labuan 66,961
Lembah Bujang Archaeological 186,846
11  Museum Kedah
12  Kota Kuala Kedah Museum Kedah 277018
13  Galeria Perdana Kedah 90,956
14  Perak Museum Perak 233,186
15  Matang Museum Perak 60,758
16  Sungai Lembing Museum Pahang 82,507
17  Custom Museum Negeri Sembilan 93,793
18  Lukut Museum Negeri Sembilan 39,013
19  Malaysia Architectural Museum Melaka 74,485
20  Kota Johor Lama Museum Johor 39,078
21 Muzium Kota Kayang Perlis 61,102

The Interactive Kiosk in The Museums

The researchers have conducted site-visit observations on the six Federal Government
museums to evaluate the existing interactive kiosks in the exhibition hall areas. As shown in Table 3,
only 3 museums have been installed with the interactive kiosk for visitors’ use which are the National
Music Museum, Royal Museum, and National Museum. However, the interactive kiosk in the Royal
Museum is strictly confidential and is restricted for any research proposes, whilst the interactive
kiosks at the National Museum malfunctioned and were under maintenance.

Table 3. The conditions of interactive kiosk

No. List of Museums Interactive Kiosk  Conditions
4 Under
1 National Museum maintenance
Malay World Ethnology 0 Not Available
2 Museum
3 Orang Asli Crafts Museum 0 Not Available
4 National Textile Museum 0 Not Available
1 strictly
5 Royal Museum confidential
6 National Music Museum 5 Good
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Methodology

The National Music Museum was selected for this research because of the highest level of
administration, is located in the Wilayah Persekutuan, Kuala Lumpur which has the highest number
of museums with the highest number of total visitors and due to the conditions of the existing
interactive kiosks which are good. There is no specific recorded documentation that can be gathered
from the museum administration about the implementation of the interactive kiosks. In order to get
a clearer picture, the researchers have interviewed the director of the National Music Museum and
observed the interactive kiosks in the museum directly. The collected data from the observations and
interviews were qualitatively analysed and supported by the literature review.

Based on the measurement items from M-Dimensions Framework (Gongalves, Campos, &
Sousa, 2012) and public information kiosk systems guidelines (Maguire, 1999), six elements were
chosen to be analysed which are the directional flows, locations, specifications, structure of the
systems, user interface designs and languages. M-Dimensions Framework was chosen because it is
the most comprehensive set of evaluation criteria for interactive installation in the museum and was
recognized by the expert in human-computer interaction (Burmistrov, 2015). Public information kiosk
systems’ guidelines by Maguire (1999) was chosen because of the comprehensiveness and it was
cited as a reference by numerous research on interactive kiosk until today (Dugar, 2018; Gémez-
Carmona, Casado-Mansilla, & Lépez-de-Ipina, 2018; Luse, Vidrio-Baron, Mennecke, & Townsend,
2008).

Results and Discussions

The researchers have analysed and evaluated the accessibility of the interactive kiosks in
terms of the directional flows, locations, specifications, structure of the systems, user interface
designs, and languages. Each of the result has been described and supported by the literature review
as follows.

The Directional Flow

All the kiosks need a careful positioning according to the visitors’ flows in the museum with a
systematic planning and evaluation (Economou, 2008; Goncalves et al., 2012). The visitors will feel
uncomfortable and their interaction with the kiosks will be shorter if the kiosks are placed at a busy
corridor (Falk & Dierking, 2013). Based on the observation at the site visit, the researchers have
depicted the directional flows of the visitors in the museum as shown in Fig. 2. The visitors are
provided with a big panel of the National Music Museum setting in front of the entrance door that
serves an introduction to their visit.
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Figure 0. The Directional Flow in the National Music Museum

The visitors are required to fill in the attendance book at the information counter once they
have arrived. The exhibition will start with the information on the distribution of the traditional
musical instruments, followed by introduction, musical instrument classification, music in peninsular
Malaysia, music in performing arts (Mak Yong), music of the Malay community, music of the Chinese
community, music of the Orang Asli, music of the Indian community, Nobat ensemble, Malay
Gamelan, music of the Sabah’s people, music of the Sarawak’s people, replica of Rebana Ubi and
finally, a selfie corner.

The Location of the Interactive Kiosk
The location of the interactive kiosks is one of the key factors in determining the success of
the implementation of the kiosks in the museums (Burmistrov, 2015). There are five interactive kiosks
that can be found in the National Music Museum as shown in Fig. 3. The location is along the walking
flow of the museum setting and it is located 2 feet away from the related displayed items.
=

Mz Momyorokol Sorouwick

Figure 3. Location of the Interactive Kiosk in the National Music Museum

Gillette, O’Brien, and Bullard (2011) have emphasized that kiosks in museums should be
approachable and reachable by all the museum visitors because the meaningful and relevant
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experience will be generated when they feel that they are in control. In line with that statement, the
interactive kiosks in the National Music Museum are approachable to the visitors because they are
located at the left and right side along the walking areas. Each of the kiosk is installed with different
kinds of information related to the nearest display items. Kiosk 1 provides information on Malay
musical instruments, kiosk 2 on Orang Asli’s musical instruments, kiosk 3 on Indian musical
instruments, kiosk 4 on Chinese musical instruments and kiosk 5 on Sabah and Sarawak musical
instruments.

Specification of the Kiosks

Previous research have found that the use of touchscreen technology can cause body
discomfort and physical loads if not designed carefully (Kang & Shin, 2014; Parikh & Esposito, 2012;
Shin & Zhu, 2011). The height of the kiosks, screen angle, screen size and the screen distance play an
important role on the success rate of the interactive kiosks in the museums. All the details of the
kiosks” specifications in the National Music Museum have been measured as shown in Fig. 4.

/ l\ ¢ f
Figure 4. Specification of the Interactive Kiosks in the National Music Museum

The interactive kiosks in the National Music Museum have been installed with a touchscreen
technology so that they would be more accessible to the users. The visitors can also interact with the
kiosk systems by using a mouse which is provided as an optional device if the touchscreen is not
working properly. Touchscreen is important for the interactive kiosks because they provide a better
visualization of the interactions (Burmistrov, 2015; Heath, Luff, Lehn, Hindmarsh, & Cleverly, 2002),
a flexible way of presenting a limited range of commands, and the screen button is easier to use
rather than the traditional keyboard (Maguire, 1999). However, the screen needs to be cleaned
regularly because the constant using will make it dirty and less efficient.

A larger screen will help the users to see the information clearly in the user’s interface display.
The kiosk uses a 2linch screen to display the interface and it is positively aligned with the
recommendation made by a past study that stated that the interfaces should be no less than a 17inch
screen for systems used in public areas (Little, Briggs, & Coventry, 2005).

The degree of the screen angle is important to ensure the visitors are comfortable when using
the interactive kiosks for a long period. Typically, visitors spend less than 20 minutes on certain
museum exhibitions depending on the topic and size (Serrell, 1997). However, Kang and Shin (2014)
found that if the touchscreen is used for a long period of up to 15 minutes with continues work, it
will cause musculoskeletal discomfort or psychology effect to the users. The screen angle in the
National Music Museum is tilted 30 to 45 degrees (Fig. 4) and is comfortable enough for the users as
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suggested by Sears (1991) and Maguire (1999). It was reported in the literature that the vertical
screen display can cause a feeling of heaviness in the upper limbs which is also known as “gorilla
arm”, whilst the horizontal screen display can cause neck fatigue (Parikh & Esposito, 2012; Shin &
Zhu, 2011).

The height of the kiosk is 53 inches and it is comfortable for standing adult users with 20inch
distance between the face and the 21inch screen display. As recommended by previous researchers,
the screen display should be near eye level to minimise biomechanical load on the neck (Shin & Zhu,
2011). However, the kiosk is not convenient for wheelchair users. As recommended by Gill (1997),
the maximum height of the kiosk system for standing and wheelchair users should not exceed 1.2m
(47.2 inches) and the lowest height should not be less than 0.7m (27.5 inches) with clear area of 1.5m
(59inches) radius round the kiosk terminal.

Structure of the Kiosk System

The National Music Museum provides a simple and same structure approach for all the five
kiosks systems to facilitate the visitors as the first-time users. The researcher draws the structure of
the kiosk system in Figure 5 for a clear picture on how it works. There are only three layers in the
kiosk system with non-linear navigation to give more control over what the visitors are interested to
pursue. As mentioned by Thong, Hong, and Tam, (2002) a smaller number of steps is better as
compared to a deep structure because it enables users to reach their final inquiry results quickly with
less cognitive effort to keep track of their searching paths.

Layer 1 is the home page for the introduction to attract the visitors’ attention to use the
system. There is a clear instruction on the page and the visitors just need to touch anywhere on the
screen to start interacting and using the kiosks. The system will be auto reset to the home page after
one minute if no input is made. As recommended by Maguire (1999), the auto-reset system is
important for a public information kiosk systems to ensure that the system is ready for the next user
after the system is abandoned in the middle of a dialogue by one user. However, the auto-reset
cannot be too quick because it will be annoying and frustrating to the users if the system reset itself
when the users are deciding what step to choose next.
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Figure 5. Structure of the Kiosk System

Layer 2 is the menu page of the system. The user is free to choose what they want to know
from the options given in layer 2 because of the non-linear system. The menu options for each kiosk
depends on the related content with the nearest display: Kiosk 1 on Malay musical instruments, kiosk
2 on Orang Asli musical instruments, kiosk 3 on Indian musical instruments, kiosk 4 on Chinese
musical instruments and kiosk 5 on Sabah and Sarawak musical instruments.

Layer 3 is the detail information pages based on the user’s selection from the page in layer 2.
The user can get the information by reading the text, looking the images and listening to the sample
audio provided. A button is provided for the next instruments in the same group of menu selection
or back to the layer 2 to change the groups of the instruments.

User Interface Designs

The interactive kiosk in the National Music Museum has combined all the important elements
such as text, audio, visual images, objects and experiences in the interface designs for an exhibition
as suggested by Kamaruddin (2019) (Fig. 6). Similar to the Horniman Museum in London, the visitors
are able to find out more about musical instruments through texts, graphic displays and by listening
to the audio made by more than one thousand musical instruments in the interactive kiosk displays
(Economou, 2008).
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Figure 6. Sample of the User Interface Designs

The designers have used short texts and simple languages to present the information. In this
digital age, most of the new generations prefer to learn using visual and audio rather than texts
(Prensky, 2001a, 2001b; Zenios & loannou, 2018). The readability of the texts is high because the
designers have used sans-serif typefaces with contrasting colours for all the menus and information
in the interface designs. Based on the eye-tracking studies of the onscreen typography, the san-serif
font has been proved to be effectively in increasing the speed of reading and reduce the backward
movement on the screen rather than the serif font (Josephson, 2008).

The layout design is consistent for all the kiosks in the National Music Museum. The same
colour, design patterns, layout arrangements, icon for buttons and typefaces have been applied to
all the interface designs to ensure the visitors are familiar with the system functions and will continue
to use the next kiosk for different topics.

Languages

All the menus and information texts of the kiosks in the National Music Museum are provided
in dual languages: Malay language as the national language, and English language as the international
language (Refer Figure ). The design is set purposely for the various kinds of visitors from local to
international tourists. A familiar language becomes the top priority in the accessibility of the public
terminal guidelines as proposed by the Irish National Disability Authority (Burmistrov, 2015). This
approach is also in line with the recommendation from Burmistrov (2015) where the user interface
for kiosk needs to have useful information and understandable through visitor’s language.

Conclusions
The evaluation and analysis on the interactive kiosk in the National Music Museum have found
that the existing directional flows, locations, specifications, structure of the systems, user interface
designs and languages of the interactive kiosk are easily accessible for normal visitors as discussed
and recommended by the previous studies. However, certain physical criteria for height and clear
area around the kiosk terminal are not convenient for wheelchair users. This study suggests that the
Department of Malaysian Museums should to improve the physical accessibility following the
international standard to ensure the investment on the interactive kiosk is beneficial to all types of
visitors, especially for the disabled visitors. Apart from that, the Department of Malaysian Museums
should also consider providing the texts in various other languages (besides Malay language and
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English) depending on the nationalities of visitors who travel frequently to Malaysia so that they will
be attracted to visit the museums because the interactive kiosks are equipped with the languages
familiar to them.
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