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This empirical study was conducted to measure visitors’ experiences with a mobile guide application at Kuching Orchid Garden
(KOG). A between-group experimental design with 114 participants was conducted to test three groups; (1) a group using the
mobile guide application as an information aid, (2) a control group (with no information aid), and (3) a group using pamphlets
to explore the KOG. The Museum Experience Scale (MES) was used to evaluate visitors’ experience for all participants, whilst the
Multimedia Guide Scale (MMGS) was used to evaluate the visitors’ experience with the mobile guide group. The most notable result
from the Museum Experience Scale (MES) showed an impact on the visitors in terms of knowledge and learning when using the
mobile guide application. However, the study found that enhancing visitors experience goes beyond simply providing interactive
technologies in public settings to aid with information delivery. A limitation was providing relevant information in a timely and
seamless manner due to inaccuracies of mapping between physical and digital environments. Future works should consider beacons
and other Bluetooth low energy (BLE) technology to address the issues with location based devices. It is also important to highlight
that the use of one’s own device had a significant impact on learnability and control of the device, thus suggesting that the BYOD
concept should be widely used in informal educational settings implementing mobile guide applications. The use of MES and
MMGS informs future researches with an understanding of the different dimensions of visitors’ experiences with mobile guide
technology in public spaces to inform mobile application development that may further boost visitors’ engagement, emotional
connection, and meaningful experience.

1. Introduction
“Dewey’s two aspects of the quality experience can be
restated as follows: (1) the visitor interacts with the exhibit
and has an experience, and (2) the visitor assimilates the
experience so that later experiences are affected” [1, p. 36].
Mobile guide applications in public spaces offer visitors a
different approach of engagement and experience [2–4]. The
Ansbacher notion on visitors’ experiences motivated this
study to look at the impact of mobile guide technology on
visitors’ experience at Kuching Orchid Garden (KOG).
This current research aims to design, develop, and
evaluate a mobile guide application by comparing visitors’
experience at Kuching Orchid Garden (KOG) with and
without the aid of the mobile guide application. The mobile
guide application for Kuching Orchid Garden (KOG) uses

the free-choice learning approach in which visitors have the
freedom to choose the content they want to learn, thus
emulating the real visiting experience at Kuching Orchid
Garden (KOG). This study also employed the Bring-YourOwn-Device (BYOD) model to eliminate familiarizing users
with the technical workings of a new device as they would use
their own devices, thus easing the users’ interaction with the
mobile guide application.
Kuching Orchid Garden (KOG) is a 15.4-acre property
housing a wide collection of orchids in Borneo. This orchid
garden houses a total of 75,000 plants comprising 85 genera.
KOG is divided into two sections, a nursery, and a display area
and it is open to visitors every day except Monday. Admission
to the KOG is free. Currently, KOG does not provide enough
support to the visitors. Despite having vast resources about
orchids, many visitors had difficulties in learning about the
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genera on display at KOG due to the lack of information
delivery. Hence visitors can be seen going through the orchids
with no particular purpose. This could be explained by a study
conducted by Templeton [5] who found that many visitors
were not engaged or were disconnected when there were
lingering unanswered queries as they went through the entire
museum exhibition. The use of an interactive mobile guide
application can possibly alleviate the issue by providing realtime information to the visitors.
Visitors’ experience with the mobile guide application
was evaluated using Multimedia Guide Scale (MMGS) and
Museum Experience Scale (MES) developed by Othman et
al. [6]. Petrie et al. [7] successfully conducted a few studies
to measure visitors’ experiences at historical churches with
mobile guides and this has contributed to the understanding
of different types of visitors’ experiences. They also noted that
visitors to public spaces varied and expected different things
when they visited the places, be it with friends, companions,
family members or even with school trips. Hence, this study
was conducted to measure the impact of using a mobile
technology (mobile guide) at a public space particularly at
Kuching Orchid Garden (KOG).
The following were the key hypotheses investigated as
part of this study:
(1) The level of knowledge and learning improves with
the use of mobile guide at Kuching Orchid Garden
(KOG).
(2) The visitors’ engagement improves with the use of
mobile guide at Kuching Orchid Garden (KOG).
(3) The visitors’ emotional connection improves with
the use of mobile guide at Kuching Orchid Garden
(KOG).
(4) The visitors’ emotional experience improves with
the use of mobile guide at Kuching Orchid Garden
(KOG).
It is important to highlight that the mobile guide application developed for this study is only suitable for android
platform users as 81% of smartphone users in Malaysia are
android users. In addition, other features such as RFID,
Bluetooth, GPS, and other related features on the mobile
guide were not utilized and discussed. This research article
only focuses on users’ experiences with the mobile guide
application as an information aid at Kuching orchid Garden
as opposed to the paper-based pamphlet and no guide users.
1.1. Technologies for Informal Educational Settings. The evolution of technologies has enabled the use of a variety of
technologies in informal educational settings to enhance
visitor experience such as 3D visualizations, wall projection
displays, tablets, and mobile devices. It cannot be denied that
these various technologies have a significant impact on their
visitors, but it is important to understand how technologies
can be used to improve the visitor experience at such places.
Recently, Zimmerman and Land [8] addressed the use of
mobile devices for informal science education at public
spaces and provided four suggestions: (1) support social
interaction within informal settings; (2) enhance the visitors’

experiences through the use of games, scientific narrative,
and disciplinary-relevant aspects; (3) integrate activities to
avoid visitors becoming passive learners; (4) provide aftervisit support to bridge the learning using social media or
other relevant media. Previous studies have highlighted the
use of mobile guide technologies at various informal educational settings such as museums [3, 9–16] botanic gardens
[2, 17]; zoos [18]; and aquariums [10, 19–21].
Though public space institutions are keen to adopt the
newest available technology to attract more visitors, several
studies showed that, in the early years of the adoption of
mobile technologies in public space, it has failed to improve
visitors’ experience [22, 23]. Pekarik [24] highlighted that
the visitors’ experiences at public spaces, particularly cultural
heritage sites, were extremely diverse, and providing the
technology might not be the optimal solution. It is important
to know about the visitors’ engagement with the exhibits
on displays or if they spent too much time understanding
the technologies used. For example, the Personal Digital
Assistant (PDA) was adopted to enhance the learning experience of museum visitors. However, visitors stumbled into
situations that required them to troubleshoot the device
because they were unfamiliar with it and this might affect the
learning experience [9]. In addition, it was also found that the
device put visitors in a passive “curator mode” because they
had no freedom to explore the museum at their own will. This
in turn resulted in low scores of visitors’ experience, as they
were not fully engaged with the museum artefacts.
The reason why previous use of mobile technologies in
public spaces was not very successful was in part due to the
lack of an understanding of visitor needs and experiences.
This was highlighted by Sharples et al. (2010) who pointed out
that “the main barriers to developing new modes of mobile
learning are not just technical but social” (Sharples et al., 2010;
p. 4). Brown [25] shared a similar view and stated that the
most important aspect of mobile learning was that learners
were constantly on the move whilst accessing information. It
differs significantly from traditional instructional design in
that it is more of a learner-controlled environment. Burston
[26] highlighted that one of the main reasons the failure
in the adoption of mobile technology in learning is the
pedagogical innovation in which it did not fully utilize the
mobile device affordance. Therefore, the design of the mobile
guide application should follow the “free learning concept”
in which the visitors can choose which content they would
like to view. This allows visitors to actively construct their
experience in more meaningful ways in accordance with their
needs.
A major benefit of the use of technology is that it can
deliver text, images, audio, video, multimedia, and other
types of information visualization to the users. This helps
users to gather more information on what they are learning in
formal and informal educational settings. However, it is also
important to highlight issues with the amount of information
provided particularly on the mobile devices. In the context of
informal educational settings, too much information could
possibly lead to “cognitive overload” and users can become
“lost in hyperspace” [27]. Therefore, personalization of users’
learning experiences to suit different user needs is important.
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A study by Walker [17] highlighted the importance of accommodating different user needs in informal learning settings
such as historical sites, botanic gardens, and museums.
In addition, the question as to whether visitors at such
places (informal educational settings) should use their own
devices whilst viewing the information about the exhibition
and its’ artefacts surfaced due to the time spent by visitors
to understand the technologies provided on site. This begets
the concept of Bring Your Own Device (BYOD) where
individuals are to bring their own Internet-enabled device
to aid them with their work and learning. The BYOD model
has been widely used (i.e., [28–32]). BYOD would make the
visitors spend less time familiarizing themselves with the
workings of the device as they are using their own devices.
1.2. Personalization Concepts and Bring Your Own Device
(BYOD). Personalization has been around before the advent
of Internet technologies and was mainly focused on the
personalization of computer interfaces. Currently, the personalization concept is widely used for different purposes,
for example, e-commerce applications, tourism, education,
finance, culture, health, and many other related areas [33–35].
Informal educational settings such as museums have started
to adopt this concept for their virtual museums as well as their
guides at the exhibition galleries to improve the information
delivery to their visitors. Personalization could ease the users’
visit [36] by filtering information according to their needs,
facilitating navigation and information access [34].
In the context of mobile guide for informal educational
settings, the personalization concept should not be limited to
the contents of the guides but can also include personalization
of devices. For example, visitors may bring their own mobile
devices (BYOD) which allows them to personalize the interface to access the information, such as viewing it on a bigger
screen with a tablet or phablet or even changing the font
or colour combination of the text. BYOD also helps to save
cost for museums and other informal educational settings
and their visitors because the institutions do not have to buy
any devices or systems and the visitors do not need to pay
extra rental of the devices [37]. The organizations also do not
have to pay for manning or maintenance of the devices and
systems.
1.3. User Experience (UX). Garrett [38] defined UX as the
experience created by a product for the person who uses it
(user) whilst Hassenzahl and Tractinsky [39] believed that
the phenomenon of UX consists of several key elements
which are emotion and effect, the experiential and beyond the
instrumental. Experience is a concept that consists of meaning and history to an individual [39–41], whilst according
to Bell et al. [10], Falk and Dierking [42], and Falk [20] it
is the result of individuals who are engaged in the process
of meaning-making. Therefore, UX is often related to the
concept of engagement.
The engagement concept was highlighted as one of the
qualities of UX with mobile device [4, 6], whilst Schaeffer and
Polgreen [43] valued engagement as the interaction between
visitors or users and the content provided in the mobile
application. O’Brien and Toms [44] discussed how the UX
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could be evaluated using the user engagement components.
They further explained that the quality of user experience
was based on a positive interaction with the computer
which involved the relationship between the user engagement and the UX based on various experiential attributes
such as aesthetics, novelty, involvement, perceived usability,
and endurability. Recently, Pallud [45] discussed the use of
interactive technologies in a French museum to engage their
audience and promote a positive learning experience. Results
indicated that ease of use and interactivity could influence the
emotional process (authenticity and cognitive engagement)
which in turn could influence learning.
Several studies have looked into measuring engagement
and visitor experience. For example, Lykke and Jantzen [46]
developed 10 dimensions of experience and evaluated them
at the Center for Art and Media (ZKM), Karlsruhe (Germany). The ten dimensions of experience were as follows:
(1) involving, (2) spontaneous, (3) interesting, (4) relevant,
(5) learning, (6) unique, (7) interactive, (8) fun, (9) close,
and (10) authentic. They found that experiences such as
interesting, interactive, relevance, and involving were more
frequently expressed. Other studies (for example, [3, 6]) used
three components in measuring engagement with mobile
guide technologies at informal learning settings particularly museum and historic churches: (1) general usability,
(2) quality of interaction, and (3) learnability and control.
Although learnability was usually associated with general
usability, a previous study by Othman et. al. [3, 6] showed
that it formed a different component with mobile guide
technology. Quality of interaction is an important measure
in evaluating engagement as it was posited that visitors have
more meaningful learning or experience [47–50] without the
trouble of learning to manage a technology, device, or an
application. Learnability and control is a component that
takes into consideration the visitors’ capabilities to learn and
control the application without any prior knowledge. The
familiarity of users with their own device cancelled out the
factors of learning to manage new devices [2, 51]. Thus,
these components are essential in evaluating and improving
visitors’ engagement in public space.

2. Methodology
This experimental design study was conducted in the wild at
Kuching Orchid Garden (KOG), a 15.4-acre property housing
75,000 plants comprising nearly 82 genera of orchids in Borneo. Participants were randomly assigned into three groups:
control group (no aids/guide), paper-based pamphlet, and
mobile guide. The research was performed with the aid of
pamphlet and mobile guide application and designed and
developed by the researchers with the information provided
by the KOG management. The mobile guide application,
which was developed, followed the free-choice version which
enabled visitors to select points of interest during their visit.
Although there were 82 genera of orchids at KOG, only 35
genera were available for visitors during the period of this
study.
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Table 1: Participants distribution.

Group
Control group
Paper based pamphlets
Mobile guide application

Number of Participants
42
34
38
Native English speakers (17)
Non-native English speakers (21)

3. Participants
As the research was conducted in the wild, which meant that
the research was done in situ, participants were recruited
from the available pool of visitors to KOG. A total of 114
participants of which 60 were males and 54 were females
took part in this study over a one-month period. Convenience
sampling technique was used in recruiting the participants.
Participants were randomly assigned to groups. The participants varied from local tourists to tourists from various
parts of the world such as France, Germany, Russia, and
Switzerland. Among the participants, 53 were native speakers
of English.
The participants were divided into three groups: control
group (no aids/guide), paper-based pamphlet, and mobile
guide as illustrated in Table 1.
Participants who used the mobile application were further categorized into two groups, which included native and
nonnative speakers of the English language. It is important to
highlight this aspect because the mobile application guide is
in English and English is not the first language for the local
participants. Hence, it might affect the overall experience,
especially the knowledge and learning components.

4. Materials and Equipment
4.1. Mobile Guide Application. The mobile guide application
was developed by implementing the mobile application
development life cycle (MADL) that included requirement
analysis, designing the application, implementation (development), testing, deployment, and maintenance [52]. During
a visit to KOG, it was obvious that there was no information
provided about the orchids, thus making it difficult for
visitors to get more information about the orchids. As most
visitors had their mobile devices with them, this presented
an opportunity for the use of a mobile guide application to be
designed to deliver information about the orchids.
In the requirement stage, it was determined based on visitors’ behavior that the design of the mobile guide application
should follow the free learning concept. Visitors preferred to
choose which orchids they would like to view as they moved
randomly in the garden instead of following a set path. This
allowed visitors to actively construct their experience in a
more meaningful way according to their needs. Information
was to be made available corresponding to the location of the
orchids within the KOG.
The design process started with different interfaces
sketches to form a storyboard. This process continued with
the development of low fidelity prototypes before it was coded

Figure 1: Main screen.

Figure 2: Main menu.

into a software application builder (Corona SDK) using LUA
script. The application was tested using emulators followed by
the actual device. The mobile guide application was further
evaluated with the real users at KOG to gain more insights.
The final product of the mobile guide application can be seen
in Figures 1–5.
Figure 1 depicts the first page of the mobile guide when a
visitor accesses the mobile guide application. Then, the visitor
will be directed to the main menu as illustrated in Figure 2
and subsequently to the map of the KOG which contains
point of interest markers (in red colours) on which users can
tap as shown in Figure 3. These points of interest markers then
lead to screens that have photographs of the orchids on the left
and a genera name on the right, as illustrated in Figure 4.
Figure 5 portrays the screen for the orchid genera, with
the beginning of the associated text visible.
4.2. Paper-Based Pamphlet Design. Paper-based pamphlets
for KOG were designed using Microsoft Publisher. Figure 6
shows the information provided on the front page of the
pamphlet, whilst Figure 7 shows the information on the back
page. Care was taken to make sure that information and
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Figure 3: Kuching Orchid Garden with points of interest markers.
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Figure 5: Information of the orchid based on genera.

Figure 6: Information about orchid (front page).
Figure 4: Information associated with points of interest markers.

graphics in the pamphlet are the same as the mobile guide
application to avoid any biases between the two information
presentation modes.
4.3. Instruments. Participants who visited the Kuching Orchids Garden were requested to complete two questionnaires.
The Museum Experience Scale (MES) consists of 37 items
with a 5-point Likert scale rating. The scale was developed by
Othman et al. [6] and comprises four factors for measuring
visitors’ experiences at museum and other cultural spaces.
The factors of the MES are as follows:
(i) Engagement (MES-Engagement), which refers to the
engagement with the exhibitions and exhibits
(ii) Knowledge/Learning (MES-Knowledge and Learning),
which refers to the knowledge gained and understanding from the information provided
(iii) Emotional Connection (MES-Emotional Connection),
which refers to the emotional attachment with the
contents and context of the exhibits/exhibitions

Figure 7: Information about orchid (back page).

(iv) Meaningful Experience (MES-Meaningful Experience),
which refers to the quality of interaction with other
visitors and the exhibits/exhibitions.
Visitors were also asked to complete a Multimedia Guide
Scale (MMGS) also developed by Othman et al. [6] which
contains 20 items with a 5-point Likert scale rating to evaluate
the usability of the mobile application. The factors of MMGS
are as a follows:
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(i) General Usability, which refers to the usability of the
mobile guide application, whether its functionality is
appropriate
(ii) Learnability and Control, which refers to the ease of
use of the guide
(iii) Quality of Interaction, which refers to the usability of
the guide. Although it is often associated with usability component, a separate component was formed
within the mobile guide for cultural heritage sites and
museum.

(7) Visitors then commenced their journey through
KOG.
(8) All visitors were asked to complete the questionnaire
(MES) after their visit.
(9) Visitors in the mobile group were asked to complete
another set of questionnaire (MMGS) after they
completed the MES.
(10) After a short debriefing session, the researchers
answered any queries by the visitors.

5. Results
4.4. Instruments Selection. It is important to highlight that the
rationale of using MMGS and MES in this study is because
Orchid Garden is considered as an informal learning setting
like museums and other cultural heritage sites. The evolving
definition of museums by the International Councils of
Museum (ICOM) includes botanic gardens, zoos, aquariums,
and science centres. Moreover, previous studies (i.e., [17, 53,
54]) have also discussed their studies within similar contexts.
The instruments have been used to measure visitors’
experiences in different museums and historical churches
in UK [3, 6, 7], Korea [55], Malaysia [56], China [57], and
Austria [58, 59]. In addition, previous studies such as Baker
et al. [60]; Kabassi [61]; Konstantakis et al. [62]; Moesgaard
et al. [63] also highlighted the instruments development
to measure visitors’ experiences. The current study is part
of study conducted by Idris [64]. Furthermore, one of the
authors was involved in the development of the instruments
used in this study. The Cronbach alpha for both instruments
MES and MMGS was 0.94 which is considered highly reliable
[4]. Details of the instruments items are illustrated in Tables
2 and 3.
4.5. Procedure. The present study involved three groups of
participants; (i) visitors equipped with the mobile guide; (ii)
visitors without any guide; and (iii) visitors with paper-based
pamphlets as information guide. The research procedure was
as follows:
(1) Visitors to the KOG were approached during a onemonth duration in April 2016, (during operating
hours) and asked if they would like to participate in
this study.
(2) They were given a brief description of the study
relating to visitors’ experiences at KOG, with and
without the mobile guide technology.
(3) Visitors who agreed to participate were informed
about their right to withdraw from the study at any
time without prejudice.
(4) Subsequently, they were asked to read and sign the
consent form and were provided with the research
instruction.
(5) Visitors were randomly assigned to the three groups.
(6) Visitors in the mobile guide group were requested
to install the KOG mobile guide application on their
mobile phones.

5.1. Museum Experience Scale (MES-Engagement). As illustrated in Table 4, statistically significant differences were
noted between the groups as determined by one-way ANOVA
𝐹(2, 111) = 9.082, 𝑝 < 0.05, 𝜂2 = 0.141, thus, rejecting our
hypothesis.
A small effect size of .14 was observed between the groups.
In addition, a post hoc Tukey test was also carried out to have
a better understanding on whether there were any statistical
significant differences between the groups (modes of visit).
The Tukey post hoc test revealed that the mean score for
the mobile guide group (M = 3.721, SD = 0.587) was not
statistically significant different compared to the no guide
group (M = 3.943, SD = 0.647). On the other hand, there
were statistically significant differences between mobile guide
and paper-based pamphlet group (M = 3.400, SD = 0.348).
Statistically significant difference was also noted between
paper-based pamphlet and no guide group. In conclusion,
although the no guide group showed a higher mean ranking
compared to the mobile guide group, the differences were not
statistically significant on the visitors’ engagement.
5.2. Museum Experience Scale (MES-Knowledge and Learning). The result of the one-way ANOVA showed that there
was a significant difference between the modes of visit
𝐹(2, 111) = 6.833, 𝑝 < 0.05, 𝜂2 = 0.110 for the Knowledge/Learning component, thus, rejecting our hypothesis. A
small effect size of .11 was observed between the groups. In
other words, the magnitude of effect accounted for 11%. In
addition, a post hoc Tukey test was also carried out to have
a better understanding on whether there were any statistical
significant differences between the groups (modes of visit).
Results indicated that there was no statistically significant
difference between mobile guide (M = 3.805, SD = 0.508) and
paper-based pamphlet groups (M = 3.706, SD = 0.335). On
the other hand, there was a statistically significant difference
between the mobile guide and no guide groups (M = 3.409,
SD = 0.593), as well as between the no guide and paper-based
pamphlet groups (M = 3.147, SD = 0.342). Hence, it showed
that the use of mobile guide and paper-based pamphlet had a
greater impact on the visitors’ learning process at KOG.
5.3. Museum Experience Scale (MES-Emotional Connection).
The result from the one-way ANOVA indicated that there was
a statistical significant difference between the modes of visit
on Emotional Connection 𝐹(2, 111) = 16.744, 𝑝 < 0.05, 𝜂2 =
0.232, thus, rejecting our hypothesis.

During my visit, I was able to reflect on the significance of the exhibits and their
meaning
During my visit, I put a lot of effort into thinking about the exhibition
Seeing rare exhibits gave me a sense of wonder about the exhibition
After visiting the exhibition, I was still interested to know more about the topic of
the exhibition
Seeing real exhibits of importance was the most satisfying aspect of my visit to the
exhibition

Meaningful Experience

Engagement
I enjoyed visiting the exhibition
I felt engaged with the exhibition
My visit to the exhibition was very interesting
I felt I was experiencing the exhibition, rather than just visiting it
I was completely immersed in the exhibition
I felt focused on the exhibition
My visit to the exhibition was inspiring
The exhibition held my attention
I was interested in seeing how the exhibition would unfold as my visit progressed
I felt emotionally involved with the exhibition
While at the exhibition, I became unaware of what was happening around me

I like text-based information as supporting material at exhibitions (reversed relationship)

I wanted to own exhibits like those that I saw in the exhibition
I felt connected with the exhibits

I was overwhelmed with the aesthetic/beauty aspect of the exhibits

Emotional Connection
The exhibition enabled me to reminisce about my past
My sense of being in the exhibition was stronger than my sense of being in the real world
(reversed relationship)

Knowledge/Learning
The information provided about the exhibits was clear
I could make sense of most of the things which I saw and did at the exhibition
I liked graphics associated with the exhibition
My visit enriched my knowledge and understanding about specific exhibits
Visiting the exhibition was fun
I like graphic-based information as supporting material at museum exhibitions
I discovered new information from the exhibits
I gained knowledge that I can use or have used as a result of my visit

Table 2: MES instruments’ items [4].
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Learning to operate the mobile guide was
easy

The mobile guide was a distraction

The mobile guide was complicated to use
It was difficult to select the option I
wanted with the mobile guide

The mobile guide presented information
in an understandable manner

Using the mobile guide did not require
much training
The controls of the mobile guide were
difficult to understand (reversed
relationship)

I found it difficult to read the text on the
screen of the audio/mm guide (reversed
relationship)

I felt I was in control of the mobile guide

Learnability and Control

The mobile guide helped me to navigate
around the exhibition (reversed
relationship)

It was difficult to determine where I was
in the exhibition with the mobile guide

The information given by the mobile
guide was too lengthy

Using the mobile guide enhanced my
exhibition visit (reversed relationship)

General Usability
I will use mobile guide again when I visit
an exhibition (reversed relationship)

Table 3: MMGS instruments’ items [4].
Quality of Interaction with the Guide
The mobile guide clearly provided
feedback about my actions
It was clear to me when the mobile guide
was taking the initiative to offer me
information and when I needed to ask it
for information
I became unaware that I was even using
any controls on the mobile guide
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Table 4: Statistical significance of one-way ANOVA (engagement).

Source
Corrected Model
Intercept
Modes of visit
Error
Total
Corrected Total
a

Tests of Between-Subjects Effects Engagement
Type III Sum of Squares
df
Mean Square
𝐹
a
5.548
2
2.774
9.082
1539.032
1
1539.032
5038.414
5.548
2
2.774
9.082
33.906
111
.305
1606.040
114
39.454
113

Sig.
.000
.000
.000

Partial Eta Squared
.141
.978
. 141

R squared = .141 (adjusted 𝑅 squared = .125).

A medium effect size of .23 was observed between the
groups. Variance explained was 23% for the modes of visit.
In addition, a post hoc Tukey test was also carried out
to have a better understanding on whether there were any
statistical significant differences between the groups (modes
of visit) and the result revealed that there was no statistically
significant difference between mobile guide (M = 3.531, SD =
0.583) and no guide groups (M = 3.575, SD = 0.411). However,
there was a statistically significant difference between paperbased pamphlet (M = 3.147, SD = 0.342) and mobile
guide groups. In addition, it was also identified that there
was a statistically significant difference between paper-based
pamphlet and no guide groups. In conclusion, although the
no guide group had the highest mean score, the difference
was not significant enough to be considered as an apparent
outcome.
5.4. Museum Experience Scale (MES-Meaningful Experience).
Further analysis of the meaningful experiences showed that
there was a statistically significant difference between groups
as determined by one-way ANOVA 𝐹(2, 111) = 15.552,
𝑝 < 0.05, 𝜂2 = 0.219, thus, rejecting our hypothesis. Eta
revealed a medium effect size of 0.22 for the two groups
which also stipulated a 22% variance. In addition, a post hoc
Tukey test was also carried out to have a better understanding
on whether there were any significant statistical differences
between the groups (modes of visit). The result indicated
that there was a significant difference between mobile guide
(M = 3.563, SD = 0.338) and paper-based pamphlet groups
(M = 3.159, SD = 0.377) and also that there was a
significant difference between paper-based pamphlet and no
guide groups (M = 3.657, SD = 0.474). However, there was no
statistically significant difference between mobile guide and
no guide groups.
5.5. Multimedia Guide Scale (MMGS). Figure 8 shows that
there were differences in the mean scores of the components
in MMGS (General Usability, Quality of Interaction, and
Learnability and Control). Figure 8 also indicates that native
speakers of English language had a higher mean score on
all three components compared to nonnative speakers of
English language. The component of General Usability had a
mean score (M = 2.86, SD = 0.253), Quality of Interaction
(M = 3.35, SD = 0.385), and Learnability and Control (M =
3.49, SD = 0.181). To investigate whether the differences were

Figure 8: Mean scores of components in MMGS for native and
nonnative speaker.

significant, further analysis was conducted using one-way
ANOVA.
The result from the one-way ANOVA showed that there
were statistically no significant differences in the mean score
between the native and nonnative English speaker in the
component of General Usability 𝐹(1, 36) = 0.400, 𝑝 = 0.531
and Quality of Interaction 𝐹(1, 36) = 1.171, 𝑝 = 0.286. On
the other hand, there was a statistically significant difference
between the native and nonnative English speaker 𝐹(1, 36) =
6.296, 𝑝 = 0.017 in the component of Learnability and
Control.

6. Discussions
All hypotheses were validated using the MES and MMGS
instruments. The four components of the MES were used
to compare the visitors’ engagement among three different
groups (no guide, paper-based pamphlet, and mobile guide
application). The results showed that there was a significant
difference between modes of visit at KOG as indicated by each
of the MES components in the previous section.
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Schaeffer and Polgreen [43] defined engagement as the
visitors’ interaction with the contents. Though this aim of
the mobile guide was to enhance visitors’ engagement at
KOGS, the result (MES-Engagement) showed the opposite
whereby the highest mean score for engagement was for
visitors with no guide. This could be due to engagement being
the direct interaction between the visitors and the orchids
(content) at the garden. However, comparison between the
mobile guide application and paper-based pamphlet showed
that the use of mobile application had a higher mean score
on visitors’ engagement. This could be due to the interactive
component of mobile guide content as stated by Hart et al.
[65] which found that higher effect (engagement) ratings
were extracted from the more interactive contents compared
to textual content (menu-link navigation). This is further
supported by Wakkary et al. [16] who found that using
media (e.g., audio, video, or image) would spawn the visitors’
engagement that resulted in the interest of the visitors towards
the artefacts. A more recent study concretized the notion
that the use of technology influenced the emotional process
(authenticity and cognitive engagement) due to the ease-ofuse and interactivity factors, which subsequently positively
influence learning [45].
The result from the Knowledge/Learning component
(MES-Knowledge and Learning) clearly justifies the need for
providing information about the orchid displays at KOG. The
group that did not use any guide scored the lowest mean
whilst the mobile application group ranked the highest in
Knowledge/Learning. This is obviously due to the lack of
information about the orchids displayed at the garden. The
mobile guide provided information that enabled visitors to
acquire knowledge about the orchid displays, thus enhancing
the Knowledge/Learning component. However, the mode of
information delivery played a significant role as the paperbased pamphlet group had a lower mean score on the
Knowledge/Learning component than the mobile application
group though the stimuli (text and graphics) presented in the
paper-based pamphlet were the same as in the mobile guide
application. This could be due to the way the information
was presented to the visitors. The interactivity of information
delivery may affect the knowledge/learning experience of the
visitors. A study by Findlay [2] found that mobile application
gave visitors more opportunity when learning about the
content and this was influenced by their needs. This is
further supported by Pallud [45] who stated that ease-ofuse and interactivity factors positively influenced learning
[45]. Hence, informal educational institutions need to find
solutions to deliver the information to visitors using the
appropriate medium that will benefit both visitors and the
informal educational institution.
Like the Engagement component (MES-Engagement), the
highest rank in the Emotional Connection component (MESEmotional Connection) is the group that did not use any
guides during their exploration at the garden. This relates
back to the Engagement component of the MES (MESEngagement) that is directly proportional to the Emotional
Connection component. Findings by Schaeffer and Polgreen
[43] as well as [45] stated that visitors were likely to be
engaged when they were emotionally attached. Therefore,
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the group that did not use any guides scored the highest
on both components. This could be due to a few factors
as presented by previous studies. A research by Falk and
Gillespie [66] found that the external factor such as the
layout design might affect emotion, which contributes to
the visitors’ engagement at science centres. It could be said
that the external environment was more appealing than the
interface design of the digital environment in the mobile
guide. This could be due to lack of aesthetics resulting
in low emotional arousal with regard to the mobile guide
environment as compared to the actual surrounding area.
Emotional connection is crucial as it can enhance visitors’
engagement, which would then supply the basics for visitors
to construct their knowledge on the subject matter of the
public space [67]. Therefore, future work must pay attention
to the aesthetics of the visual design component of the mobile
guide interface design.
One of the aims for visiting informal education institutions and public spaces such as museums, historical sites,
and botanical gardens is to achieve a Meaningful Experience
A study by Falk et al. [19] showed that 7 percent of zoo
or aquarium (public space) visitors were experience seekers.
Therefore, this suggested that a meaningful experience might
indicate an impactful experience that was beyond information acquisition [68]. The result from this study (MESMeaningful Experience) shows that the group that used the
mobile application came second to the group that did not
use any guide in terms of having a meaningful experience.
However, the differences were not statistically significant
between the two (2) groups. Hence, both groups of visitors
had an impactful episode during their visit to KOG. This
result echoes Chiodo and Rupp [67] who stated that an
exhibit should be more than just knowledge that individuals
could acquire in order to have an impact on the visitors
[67]. It is important that the design best suits the subject
matter and the visitor needs [41, 67]. This may imply that the
current design of the mobile guide application is not the best
design for the subject matter and visitor needs. Therefore, it is
proposed that participatory design be used for future works
on the mobile guide application where users are included as
cocreators to delve deeper into the design the suits the visitor
needs.
The three components of MMGS, General Usability,
Quality of Interaction, and Learnability and Control, were
used to evaluate the use of the mobile application in this study.
The result shows that native English speakers had a higher
mean score on the General Usability compared to nonnative
speakers. This could be due to the mobile guide application
being in English, which could pose comprehension issues for
some nonnative speakers that was perceived as a usability
issue. However, the difference between the two (2) groups
was not statistically significant. The overall result of General
Usability shows that the total mean score is on the middle of
the verdict. In short, the General Usability of the developed
mobile application can still be enhanced to improve the score.
Usability is one of the most essential aspects of a mobile
application as users need usable products [38]. According to
Hart et al. [65] the general usability is also affected by the
interface design. In the case of the mobile guide application,
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the interface for points of interests may not match up exactly
with the location of each orchid in the physical environment
because it is not a GPS-based application. This localization
issue could pose as a usability issue. It is proposed that future
design utilized GPS or RFID tags to enable a more accurate
mapping between physical and digital environments.
Recently, many informal educational settings have
focused on the use of beacons and other Bluetooth low
energy (BLE) technology to address the issues with location
based devices. Visitors at such places are expecting to receive
relevant information about the artefacts in a timely and
seamless manner. The use of beacons technology can possibly
eliminate the boundary between the physical and digital
user experiences whilst visiting such informal educational
settings thus improves their meaningful experiences and
engagement. In addition, the mobile guide developed in this
study can be used as an indicator to address the amount of
information required for the exhibition, thus affecting their
knowledge and learning. The findings from this study could
benefit future researchers who want to implement beacons
technology in such settings
The Quality of Interaction between the visitors and the
mobile application as an information aid is one of the
important measures of user experience (UX) [4]. The MMGS
result indicates a good response from the visitors who used
the mobile application. However, it also shows that there
are still some room for improvements for the application.
This relates to the component of Meaningful Experience
in the MES. The group that used the mobile application
had a relatively high score that was higher than the paperbased pamphlet group but lower in comparison to the group
without any guide. Therefore, though Othman [4] stated that
visitors would have a more meaningful experience if the
technologies were interactive, the Quality of Interaction goes
beyond simply providing technologies.
The Learnability and Control component shows the most
positive outcome out of the other MMGS’s components.
The results show a significant difference between the native
and nonnative English speaker whereby native speakers of
English found it easier to understand and use. As mentioned
before, the level of English proficiency may impede comprehension thus affecting, users’ ability to understand and use
the mobile guide application. However, the result from native
speakers is a positive indicator that the developed mobile
guide application is easy to understand and use. Learnability
is an important aspect of user experience as it also affects
the quality of interaction [69]. Therefore, a remediation could
be to provide dual language selection for visitors using the
mobile guide application at KOG.
Othman [4] stated that technology should not be a barrier
between visitors and the content of the public space. Research
conducted by Bartneck et al. [9] found that visitors who
were unfamiliar with mobile guides had a negative experience
during their visit. Thus, this research used the concept of
Bring Your Own Device (BYOD). This allowed the visitors to
install the application on their own device; thus there was no
need to familiarize themselves with new devices. Therefore,
the user has prior understanding of the control of the device,
consequently reducing or eliminating the learning curve.
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This contributed to the high mean score for both native and
nonnative groups.

7. Conclusions
The advancement of today’s technologies such as smartphones, tablets, and phablets has enabled the use of a variety
of technologies in informal educational settings to enhance
visitor experience, particularly mobile guide applications.
Mobile guide applications in public spaces offer visitors
a different approach of engagement and experience [2–4];
however it cannot be assumed that the deployment of such
technologies will automatically enhance the visitor engagement and overall experience as evidenced by the results of
this study.
The most notable result from the Museum Experience
Scale (MES) used to investigate the overall visitors’ experience showed an impact on the visitors in terms of knowledge
and learning when using the mobile guide application. The
MES result shows that the visitors’ engagement with the use
of the mobile guide application has a higher mean score and
a significant difference in terms of knowledge or learning
compared to those who have either used the paper-based
pamphlet or did not use any guide. However, the study found
that enhancing visitors experience goes beyond simply providing interactive technologies in public settings to aid with
information delivery. This is evidenced by the results in the
other three (3) components of MES (engagement, emotional
connection, and meaningful experience) where though the
mean score is higher than the paper-based pamphlet, it is
lower than the group using no guide at all. This may imply
that the mobile guide design did not best suit the subject
matter and the visitors’ needs. This was also reflected in the
mean score for the General Usability and Quality Interaction
component of the Multimedia Guide Scale (MMGS).
Future works should focus on improving the mobile guide
design on a few issues notably on the aesthetics of the visual
design component of the mobile guide interface design to
evoke emotional arousal similar to the actual surrounding
area and utilizing GPS or RFID tags to enable a more accurate
mapping between physical and digital environments. It is
also important to highlight that the study found that the
use of own device has a significant impact on the ease of
use as it eliminates issues with learnability and control of
the device. Therefore, the BYOD concept should be widely
used in informal education institutions implementing mobile
guide applications.
In conclusion, the use of MES and MMGS helped us
understand the different dimensions of visitors’ experiences
with mobile guide technology in public spaces particularly
at KOG. Future researches may also explore and improve
the developed mobile application that may further boost the
visitors’ engagement, emotional connection, and meaningful
experience.
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