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Abstract

Immersive virtual reality technology is becoming a powerful tool for museums to
promote learning. Adopting a qualitative approach, this study investigates how
experiencing immersive virtual museums through a head-mounted display
affects Saudi Arabian art learners’ experiences, focusing on their sense of
presence and flow. It also investigates the effect of that experience on their
attitudes toward using immersive virtual museums for learning art and their
intention to use such resources in the future.

Thematic analysis of data from 30 interviews, revealed the effective role
of immersive virtual museum in art learning. Art learners experienced a sense of
presence in an immersive virtual museum, enhancing their perceptivity and
appreciation of both the museum and its content, surpassing traditional art
sources. Additionally, it promoted a flow state, encouraging active engagement
and connection. Appreciation and connection are aspects that have been
insufficiently addressed in prior research on the effect of immersive virtual
museum experiences. The findings demonstrated participants’ positive attitudes
toward the use of immersive virtual museums and their intention to use them in
the future. This finding offers insights into the reasoning behind art learners'
attitudes and intentions, enhancing understanding of their perspectives.

The findings provide unique insights into how the art learning experience
can be improved through the use of virtual reality headsets, which allow users to
actively explore the museum’s content, enabling the construction of more
meaningful learning experiences. The study advocates for universities to invest
in virtual reality technology and collaborate with museums and technology
developers to improve content quality. Integrating immersive virtual museums
into university curricula and expanding access to these technologies can make
art learning more effective. The COVID-19 pandemic has accelerated the shift



towards digital museum experiences, enhancing accessibility, improving art
education opportunities for a wider range of learners and preparing learners for
a digital future.
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Chapter 1: Introduction and Background

1.1 Introduction

Museums around the world are increasingly employing immersive virtual reality
technology to make their content more accessible to the public as well as to
facilitate education; this application of virtual reality technology has shown rapid
growth over the last decade, fostering a more meaningful learning experience
and helping learners develop a better understanding of the learning context (Xu
et al., 2022). Numerous institutions have adopted this technology to digitise
materials and make learning more interactive, with its implementation increasing
as the technology becomes more sophisticated and affordable (Hutson & Olsen,
2022). Since the COVID-19 pandemic in 2020, educational institutions have
rapidly adopted various digital technology tools to facilitate online learning (Yow,
2022). Higher education, in particular, has witnessed a growing interest in
delivering academic materials in a digital format (Dumford & Miller, 2018; Yow,
2022). Universities are increasingly seeking to employ online as well as in-person
learning (Roberts et al., 2024). In this “dual mode” of education, students are able
to pursue their work entirely online, as an alternative to in-person educational
experiences which are also available on campus. Dual mode delivery is defined
by Robert's et al (2024) as "the delivery of an educational unit in a manner that
can be undertaken equitably in both fully online and on-campus delivery modes”
(p- 241) so that “all participation modes lead to equivalent learning” (p. 241). To
this end, virtual museums can provide an alternative to museum visits for online
learners however, they can also provide access to museums for learners that are
geographically distant thus extending the reach of museums.

Following this trend, education and training have seen more active
incorporation of virtual reality technologies across a variety of domains, which in
turn has led to more research in this area (Radianti et al., 2020). In their study,
Radianti et al. (2020) found that the most commonly discussed domains in the
literature related to virtual reality in education from 2009 to 2018 have been
medicine (78%), social science (15%), neurobiology (11%), and psychology
(11%), while 18 publications were particularly relevant to the immersive elements

of these environments.
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Since the 1990s, immersive virtual reality has revolutionised how
materials are delivered to learners in higher education (Biocca & Levy, 1995;
Hutson & Olsen, 2022). The initial application of head-mounted simulation
displays can be traced back to flight training during the 1960s and the 1970s
(McLellan, 1996). Virtual reality head-mounted displays give users an immersive
experience resulting in a sense of “being” within the virtual environment (Radianti
et al., 2020). This technology has since become more and more widely available
(and affordable) to universities, students, and the general public.

In one study, Chavez and Bayona (2018) investigated the various
characteristics of virtual reality that appeared to contribute the most to its effective
implementation in education and the positive effects it could have on students’
learning outcomes. Twenty-four characteristics of virtual reality were defined in
their study, including interactivity, immersion interface, animation routine,
movement, and the simulated environment. Additionally, they defined 17 positive
potential consequences of virtual reality, some of the most prominent of which
were better learning outcomes, valuable life experience, enhanced intrinsic
motivation, increased interest in learning, and improved skill development among
students. Such results have encouraged numerous researchers to study the
different effects that this technology can have in a wide variety of disciplines.

Immersive virtual reality technology has been used for years in physical
museums to enhance displays, engage modern audiences, and promote cultural
awareness (Hutson & Olsen, 2022). According to Hutson and Olsen (2022), the
digitisation of cultural heritage sites began in 2001, and virtual reality was
implemented by several museums as an “edutainment” tool from 2001 to 2010,
i.e., combining educational goals with an entertaining format. Roussou (2001)
described how museums benefit from this technology by referring to the virtual
environments developed by the Foundation of the Hellenic World (FHW), an
Athens-based cultural heritage institution using CAVE technology to digitally
reconstruct ancient cities. Later, 2011 witnessed the launch of more and more
virtual museums, such as the Google Arts and Culture Museum Views, while an
increasing number of sites were mapped between 2017 and 2020, facilitating full
virtual visits of UNESCO World Heritage Sites and the digitisation of museum
collections. This process has facilitated the study of often inaccessible works and
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fostered more scholarly collaboration by increasing the availability of historical
art resources to more people around the world.

As a result of the developments mentioned above, virtual museums have
played a significant role in fostering interactive and lifelong learning while
increasing access to museum content (islek & Agiksoy, 2019) all while letting
people learn by doing and experiencing (Sookhanaphibarn & Thawonmas,
2009). Various previous studies have shown how immersive virtual reality can be
especially useful in art history education, for example, by allowing students to
examine paintings, interact with virtual 3D reconstructions of historical sites, and
attend classes set within a virtual environment (Hutson & Olsen, 2022).
Furthermore, virtual reality can help students see history in the context of relevant
physical places.

Digital technology has had a particular influence on young learners who
grew up in a world dominated by ubiquitous smartphones and personal
computers (Hutson & Olsen, 2022). These devices influence every facet of their
lives, including shopping, gaming, social interaction, and learning (Hutson &
Olsen, 2022). This has given students the ability to obtain an incredible amount
of information about essentially anything at any time (Brownridge, 2020; Hutson
& Olsen, 2022). As a result, students are no longer confined to traditional
classrooms; instead, this technology has enabled the development of more
interactive learning environments in which students can progress at their own
pace and are more motivated to concentrate on the subject matter at hand, as
opposed to passively receiving ideas, insights, or a large quantity of information
(Nanthanasit & Wongta, 2018).

The COVID-19 pandemic in 2020 accelerated the already rapid adoption
of digital technology to support distance and online learning (Yow, 2022). It is
expected that within the next decade, the immersive virtual reality technology that
was originally implemented temporarily in educational institutions to cope with
the demands of the pandemic will become widely used in higher education on a
permanent basis (Hutson & Olsen, 2022). For example, due to the barriers to
making physical visits to museums during the COVID-19 pandemic, Yow (2022)
arranged for pharmacy students to take a virtual visit to an anatomy museum.

This experience offered a real-world environment that facilitated a more self-
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paced form of learning, which helped the participants understand their anatomy
lectures more thoroughly.

By implementing immersive virtual reality to virtually transport students to
different locations and cultures, it is becoming more and more possible to “level
the playing field” for those who otherwise could not gain the direct, physical
experience required to succeed in this and other fields (Hutson & Olsen, 2022).
Despite this advantage, the majority of college courses, including architecture
and the visual arts, continue to be taught in the traditional way, using lecturing
with PowerPoint presentations of images and textbooks as visual aids (Alawad
et al.,, 2015; Ben Ghida, 2020). Meanwhile, students frequently perceive the
current pedagogical approaches that are employed in art history to be boring due
to the large quantity of information that has to be memorised and the lack of
contextualisation in different cultures (Hutson & Olsen, 2022). In contrast to this
approach, virtual reality has shown the potential to engage students more actively
by immersing them in a simulated environment, unlike earlier technologies that
presented information and images that would be consumed passively (Alawad et
al., 2015). Immersive virtual reality is strongly suitable for digital humanities and
art history departments due to its ability to transport students to any location
worldwide, including cultural sites and museums (Hutson & Olsen, 2022). Virtual
museums can help students make their learning more productive, feel more
immersed in the topic at hand, engage and interact more actively, develop their
understanding of the topic, and generally better appreciate what they see in the
museum (Alawad et al., 2015), all of which helps convert learning modules into
a more enjoyable format (islek & Asiksoy, 2019).

According to a study by Hutson and Olsen (2022), a number of universities
and libraries have adopted virtual reality technology on their campuses. For
example, undergraduate students in the University of Calgary typically visit labs
in order to complement or fill gaps in classroom lectures, such as employing
Google Earth VR to virtually examine locations of interest (e.g., the Parthenon in
Greece or the Stonewall Riots in the United States), a strategy that avoids the
funding requirements of a fieldtrip to the actual location. Another example is the
library at the University of Oklahoma, which offers students head-mounted virtual
reality displays. In addition, the library staff collaborate with faculty members to
create various learning opportunities that take advantage of virtual reality. In
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Australia and New Zealand, Dalgarno et al. (2011) noted that universities were
increasingly using 3D immersive virtual environments through online, in-person,
blended modes, with the latter two modes being more commonly found. In
another example, at the University of the West of Scotland, Baxter and Hainey
(2019) reported that the majority of students thought that using virtual reality
could improve teaching and learning, although not all students were convinced
of its merits.

The limited number of head-mounted displays typically available to
students in undergraduate university classes imposes obvious restrictions on the
use of virtual reality in class. However, developments in these displays that
enable visual and auditory immersion at a lower price, have eliminated numerous
barriers that previously hindered the widespread adoption of such displays in
academia, making virtual reality easier to deliver to a larger and larger number of
students (Bekele & Champion, 2019).

1.2 Study Context

Saudi Arabia, the second-largest Arab state by land mass, spans over two million
square kilometres at the crossroads of Asia, Africa, and Europe (Central
Department of Statistics and Information, 2024). The Directorate of Education,
established in 1925, laid the foundation for the Saudi education system, which
has evolved into a centralised and standardised curriculum under the Ministry of
Education (Alhomaidi & Salleh, 2022; Alsaleh, 2017; Rugh, 2002). Education is
free to the postgraduate level, with students receiving a monthly stipend (Rugh,
2002), reflecting the government's significant investment in promoting public
education (Alhomaidi & Salleh, 2022).

Since its founding, and especially in recent years, Saudi Arabia has made
substantial advancements within the public education sphere. As such, the
government is seeking to further improve and modernise education, as well as
other areas of society, through digital technology and e-learning, which are
expected to offer higher-quality learning opportunities (Alsaleh, 2017; Central
Department of Statistics and Information, 2024).

As part of Vision 2030, Saudi Arabia is seeking to revolutionise education
through new technology (Alawad, 2013). The government has recently created

new programmes in a wide variety of important disciplines, from medicine and
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engineering to arts and history. Digital technology and services have been used
to facilitate this transition to improve education and personal development. This
transition is designed to cater to students living in a digital age where technology
is pervasive, this includes people who have used devices such as mobile phones,
tablets, and personal computers from an early age. The growth of higher
education in Saudi Arabia began with the establishment of King Saud University
in 1957 and the Ministry of Higher Education in 1975 (Alhomaidi & Salleh, 2022;
Alsaleh, 2017; Gazzaz, 2006). The number of universities increased rapidly from
eight in 1998 to 67 in 2024. This current total consists of 29 public universities
and 38 private universities, including a mix of comprehensive universities,
colleges, and technical institutions that cater to a wide range of academic
disciplines and professional fields (Ministry of Education, n.d.). This surge in the
number of universities is a reflection of the country’s growing investment in the
area of higher education (Alhomaidi & Salleh, 2022). These institutions offer
Saudis a wider and wider variety of opportunities to study and conduct research
and are thus expected to facilitate the country's advancement in terms of
education and technology. For that reason, higher education is seen as central
to the Vision 2030 national development plan, which seeks to diversify the
economy away from a heavy dependence on fossil fuels through a stronger focus
on innovation and human capital (Saudi Vision 2030, n.d.).

The Saudi Arabian government’s growing focus on higher education is a
reflection of the important role it plays in economic and social development
(Alawad, 2013; Alsoud, 2022; Nolte-Yupari, 2017). King Saud University, where
| worked and one of the universities that participated in the present study, offers
a wide selection of programmes with an enrolment exceeding 60,000 students
(King Saudi University, 2023). Furthermore, it places a great emphasis on
research and international partnerships (King Saudi University, 2023).

Despite the considerable financial investments, the Saudi Arabian
government has made in education and the progress that has been shown in
recent years, various issues continue to challenge the education system in the
sector’s ongoing effort to modernise its methods and employ new technology
(Alhomaidi & Salleh, 2022). In this light, one of the goals of the Ministry of
Education is to encourage a knowledge-based economy through the
development of more critical thinking and problem-solving skills among learners
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(Alhomaidi & Salleh, 2022). In this regard, the area of art education faces similar
challenges to those of other disciplines due to institutions and teachers
employing traditional methods of teaching that fail to encourage students to
engage in creative activities or exercise their critical thinking skills, despite these
skills being fundamental in art education (Alsaleh, 2017). For example, in these
classes, educators frequently use few if any visual resources, such as videos or
slides (Alawad, 2013). Additionally, there is a paucity of specialised art educators
and resources dedicated to art programmes. Addressing these challenges
requires innovative approaches, such as integrating immersive virtual museum
experiences to enhance art learning. Such tools could help educators and
learners get past these limitations by giving students broader exposure to art
from around the world as well as by encouraging creativity (Alhomaidi & Salleh,
2022).

However, according to Alawad (2013), art teachers are often not
enthusiastic about electronic media out of a concern that it could draw attention
away from the actual content by focusing on presentational considerations, which
they fear might take something away from the spirituality of art. In addition,
computers and related technology are typically seen as being more relevant to
areas such as science and mathematics as opposed to art appreciation.

Despite these concerns, there is a growing demand for digital technology
in art classrooms because it enables students to have access to and share far
more visual resources from a more diverse range of sources. Furthermore, it
offers teachers with more flexible methods of teaching and evaluating a more
diverse classroom. This technology can also be used to improve the relationship
between the educator and their students, thus creating a learning environment
full of dynamic interaction (Woolfolk et al., 2008).

As outlined above, based on the literature and my own professional
experience, | have found several fundamental challenges facing the field of art
education in Saudi Arabia. One of the biggest issues is an excessive focus on
traditional ways of teaching and evaluating student learning, despite current
efforts to modernise (Alsaleh, 2017). For instance, traditional methods of
teaching tend to rely heavily on rote learning to the detriment of creativity, critical
thinking, and related skills (Alhomaidi & Salleh, 2022). Alhomaidi and Salleh
(2022) stated that geographical location norms restrict exposure to various art

16



forms, limiting students’ artistic experiences. Furthermore, a lack of specialised
educators and inadequate art education resources and technology exacerbate
the problems above. While there is a push towards digitalising these resources,
effectively integrating technology into art education remains a challenge. Within
this context, online resources and digital technology are vital for students in Saudi
Arabia seeking to access and share visual resources (Alawad, 2013).
Nevertheless, such technology is still not typically used in Saudi Arabian higher
education (Al Mulhim, 2014). Addressing these challenges requires innovative
approaches, such as using immersive virtual museums to enhance the art
learning experience.

Given the background outlined above, my motivation for researching the
effect of immersive virtual museums on the art learning experience in Saudi
Arabia arose from the need to address the existing challenges in art education
and modernise the art learning experience. By leveraging virtual technology, this
research aims to provide students with access to a wider range of global art,
overcoming cultural, geographical and logistical limitations, which is essential for
comprehensive art education. Furthermore, it seeks to use this technology to
create interactive and engaging learning environments that cater to the diverse
needs of art students and enhance the overall educational experience. The
findings could inform educational policies and practices, potentially transforming
art education in Saudi Arabia and similar contexts.

1.3 Significance of the Study

Virtual reality technology is becoming a powerful tool for learning, and numerous
studies have investigated its effectiveness when used in formal education.
Through a bibliometric analysis of 1,296 journal articles conducted between 1980
and 2019, Gonzalez-Zama and Abad-Segura (2023) found that the most
productive countries in this field were the United States, Spain, the United
Kingdom, Canada, and Russia. Furthermore, those researchers found a growing
global scientific trend that could represent an interesting area for future research:
the development of virtual reality in arts education in the context of higher
education. However, countries in the Middle East have made much more limited
contributions to this area of study.
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Furthermore, virtual museums emphasise the physical and visual aspects
of history and art in a way that can make learning more productive (islek &
Asiksoy, 2019). However, university students typically learn about these topics
through the use of less immersive visual materials, such as images of famous
works in textbooks, PowerPoint presentations, and websites, which minimise the
ability of these students to perceive dimensions, textures, and lighting that can
be noticed when observing the original artwork in person. These limitations can
at least partially be overcome through the application of virtual museums.

Virtual museums can serve as a powerful tool to increase students’ access
to and engagement with art from around the world, thereby facilitating history and
art education (Kampouropoulou et al., 2013). Such a tool could be a particularly
attractive option in higher education in Middle Eastern countries, such as Saudi
Arabia. This is because art students in this region typically do not have the
opportunity to physically visit European museums, which contain the works of art
of pioneers and some of the most famous artistic movements, depriving them of
a direct visit experience to see the artworks and examine them closely. islek and
Asiksoy (2019) conducted a content analysis of research trends based on the
studies conducted on the subject of virtual museums between 2014 and 2017 in
the Taylor and Francis and Scopus databases. Of the 60 studies identified, only
13 were found to be related to art education. This indicates that the field would
benefit from further investigation.

Despite the demonstrated effectiveness of using immersive virtual reality
with undergraduate university students (e.g., Yow, 2022), the majority of
research in an art learning context has addressed the effect of immersion on the
learning experience without examining both presence and flow as factors in the
same study. The concept of presence can be used to enhance an immersive
virtual museum experience by making it more realistic; this can result in the user
having a more positive attitude toward the experience and feeling as if they are
actually inside that environment, thereby encouraging them to respond to virtual
stimuli the way they would to physical stimuli in the real world (Hutson & Olsen,
2022). When people achieve a sense of presence in a virtual museum, this
feeling makes them more likely to enjoy the museum and see it as a worthwhile
use of their time. At the same time, the concept of flow can likewise be used to

develop activities that are more fun, engaging, and immersive for the learner,
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which can lead to learners thinking more profoundly about what they see in a
virtual museum. As with presence, flow can also result in users having a more
positive attitude toward the museum. Despite the value of both of these concepts,
many studies have only examined presence, while others have been restricted
to flow. In some art learning studies, flow was examined in different immersive
environments, but not in an immersive virtual museum (e.g., Guerra-Tamez,
2023).

Most research into attitudes toward using digital technology have
employed quantitative methods and tools, e.g. the technology acceptance model
(Davis 1989) has been the main model in acceptance research (Vogelsang et al.,
2013). This model focuses on how perceived usefulness and ease of use impacts
on users' attitudes and their intention to adopt new technologies. However, few
studies have qualitatively measured learner attitudes, or learner attitudes about
virtual museums, despite such methods being encouraged over focusing entirely
on quantitative methods (Hirschheim & Klein, 2012). Qualitative research
methods could help to, more clearly and in detail, interpret students’ attitudes and
intentions from their perspectives. This gap in the literature suggests the need
for further study in the field, especially in countries with comparatively less
research of this type, such as Saudi Arabia.

With the above points in mind, a good option for Saudi Arabian art learners
who are unable to visit museums hosting original artworks could be to visit an
immersive virtual museum so that they can explore a recreation of the
dimensions, textures, and lighting of the location. However, the interplay of art
learning with the immersive virtual museum and educational context of people in
Saudi Arabia has not been adequately examined in previous studies. Thus,
investigating the sense of presence and the flow state within this population could
help address this gap in the literature by revealing Saudi Arabian students’
attitudes and intentions toward this type of museum.

1.4 Theoretical and Conceptual Underpinnings

The present study investigated an immersive virtual museum experience based
on a combination of constructivist and humanist learning theories. Constructivism
was chosen for this study due to its emphasis on the role of active participation
in constructing knowledge through experiences and interactions with the world
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(Piaget, 1972; Vygotsky, 1978). In this way, the theory was leveraged to help the
researcher understand how effectively an immersive virtual museum could
enhance the art learning experience. The key term in constructivism is active
learning, which emphasises student engagement through activities that promote
analysis, synthesis, and evaluation of class content (Bonwell & Eison, 1991). This
theory is thus in alignment with the interactive nature of virtual museums.
Research into museum-based learning has been deeply affected by Dewey,
stemming from his work contributing to constructivist thinking, defining
experience more broadly, focusing on how visitors experience museum exhibits,
and the vital role played by inquiry as well as having a continuity of experience
(Hein, 2004). The interactive nature of immersive virtual museums aligns with
this theory, providing a platform for students to engage with content actively and
offering interactive tasks that require students to engage deeply with the content
in order to construct their knowledge.

Immersive virtual reality technology can create a feeling of presence in a
visitor to a virtual museum, which plays a crucial role in the learning experience,
similar to the sense of presence experienced in a physical museum (Yow, 2022).
The concept of presence in this context refers to the sense of being in a virtual
environment (Slater & Wilbur, 1995). It is crucial for immersive learning
experiences (Carrozzino & Bergamasco, 2010) as it enhances the perceived
realism of the virtual environment (Huang et al., 2010).

Additionally, this study incorporated flow theory, as defined by
Csikszentmihalyi (1990), which describes a state of immersion and deep
engagement in the learning experience. This aligns with the active learning role
promoted by constructivism, enhancing student engagement and concentration
during interactive learning activities. In the context of an immersive virtual
museum, students can enter a flow state by engaging in tasks that capture their
attention and enrich their learning experiences.

Furthermore, the study used the technology acceptance model
(Davis,1989) within a qualitative framework because the study aimed to provide
a comprehensive understanding of the factors influencing university students’
attitudes about using an immersive virtual museum for art learning. Qualitative
methods such as interviews can provide richer, more detailed data about
students’ experiences and attitudes in this regard. Through qualitative analysis,
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new themes can be identified, offering a more thorough understanding of the
aspects influencing art learners’ attitudes. The key concepts of this model include
perceived usefulness, ease of use, and intention to use (see Section 2.2.3).

By integrating these theoretical and conceptual frameworks, the study
provides a foundation for assessing the effect of immersive virtual museums on
the learning experience and art learners’ attitudes toward using them for art
learning.

1.5 Purpose of the Study

The purpose of this study was to examine how an immersive virtual museum
experience using head-mounted displays could affect Saudi Arabian art learners.
More specifically, the study’s emphasis was on these students’ reported
experience with presence and flow in such an environment. The study also
sought to understand how this experience could affect Saudi Arabian art learners’
attitudes toward and intention to take advantage of immersive virtual museum
opportunities in the future.

This study used a qualitative approach to examine these areas of inquiry
in order to understand the participating learners’ experiences from their own
points of view. The aim was to gain insight into the experiences of learners as
they perceived those experiences; as a result, the findings could contribute to
further collaboration between educational institutions and museums. Based on
these findings, the study suggests ways of improving immersive virtual museum
content, which could encourage museums to produce more effective immersive
virtual content in the future. At an institutional level, the results are intended to
help administrators, curriculum designers, and educators at art schools and
universities make decisions about adopting immersive virtual museums.
Additionally, the study addresses a gap in the literature through an in-depth
examination of the effects of presence and flow in an immersive virtual museum
on Saudi Arabian undergraduate university students, including their attitudes and
intentions with regard to this experience.

1.6 Research Questions
Based on the aims outlined above, the present study sought to address the
following research questions and sub-questions, with the first main research
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question concerning students’ experience and the second addressing their
attitudes:
1. How do art students in higher education in Saudi Arabia experience
learning in an immersive virtual museum?
1.1 How do art students in higher education in Saudi Arabia
experience presence when learning in an immersive virtual museum?
1.2 How do art students in higher education in Saudi Arabia
experience flow when learning in an immersive virtual museum?
2. How do art students in higher education in Saudi Arabia perceive
learning through an immersive virtual museum?
2.1 How do art students in higher education in Saudi Arabia perceive
the ease of using an immersive virtual museum in their learning?
2.2 How do art students in higher education in Saudi Arabia perceive
the usefulness of immersive virtual museums in their learning?
2.3 How do art students in higher education in Saudi Arabia intend to

use immersive virtual museums in the future?

1.7 Research Approach
For the present study, the researcher adopted an interpretivist worldview, which
asserts that meaning is based on social actors and is therefore subject to differing
perceptions and interpretations (Guba & Lincoln, 1989). Interpretivist researchers
focus on understanding the meaning that people construct through their own
subjective experiences. In this way, the interpretivist paradigm attempts to
understand human subjectivity. Interpretivists rely on qualitative data collection
methods, such as semi-structured interviews and focus groups. Qualitative
research involves gathering rich, detailed data in order to explore a topic that is
often harder to understand through purely quantitative means (Creswell, 2014).
This approach allowed the researcher in the present study to better understand
art learners’ experiences in an immersive virtual museum (see Yin, 2009).
Following the above approach, the researcher discussed participants’
subjective meanings through face-to-face interviews after they had experienced
an immersive virtual museum directly. Thematic analysis was employed to gain

general insights into the effects that an immersive virtual museum could have on
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the learning experiences of art learners and their attitudes toward using

immersive virtual museums again in the future.

1.8 Thesis Outline

This thesis is divided into five chapters. Chapter 1 gives an overview of the topic,
the context of the study, the problems that the study sought to address, its
purpose and significance, the research questions it sought to answer, and the
overall approach that was followed in collecting and analysing the data. Chapter
2 reviews the existing literature on immersive virtual reality museums, including
an overview of virtual reality concepts, characteristics, devices, and effects on
the user. The chapter includes a discussion of the relevant literature on the use
of immersive virtual museums in art learning, learner attitudes toward immersive
virtual museums, and the theoretical framework of the study. Chapter 3 describes
the methodology, including the research paradigm and design, instruments, data
collection and analysis procedures, and steps taken to ensure the
trustworthiness of the findings. Chapter 4 presents the thematic analysis of the
qualitative interview data with representative extracts from the interviews
illustrating the findings. Chapter 5 discusses the findings in relation to the
literature, considers the contribution of this research to the field, and discusses
the implications for theory and practice. It concludes with limitations and

recommendations for future research.
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Chapter 2: Literature Review

2.1 Introduction

The purpose of this study is to understand the effect of using immersive virtual
museums in art learners’ experiences and how they can impact students’
attitudes and intentions. This chapter discusses the relevant literature that
informed the study. Section 2.2 presents the theoretical underpinnings that
guided the study. It defines the key theories and concepts of the present
research. Constructivism and active learning theory support teaching methods
that engage students in activities. Flow theory describes deep immersion and
optimal experience, impacting art learning. The technology acceptance model
explains user acceptance and use of technology, focusing on perceived
usefulness, ease of use, and intention to use. Lastly, presence refers to the
sensation of being physically present in a virtual world, crucial for immersive
experiences. Section 2.3 address immersive virtual reality characteristics (e.g.,
immersion, interaction), virtual reality devices, and the effect of virtual reality
(presence and flow) on users. How museums are adapting to this technology is
explored in Section 2.4, while Section 2.5 gives an overview of the potential
applications of the immersive virtual museum in learning. Section 2.6 discuss
constructivism, immersive virtual museums, and art learning. Section 2.7
discusses users’ attitudes about immersive virtual reality in museums and their
intention to use this technology, while Section 2.8 gives a summary of the
chapter.

2.2 Theoretical Underpinnings

2.2.1 Constructivism and Active Learning Theory

To address the challenges of modern life, it is important to find innovative ways
of engaging students, preparing them with the skills to deal with complex
problems, absorb and adapt to new information, and come to their own
understanding of that information; more traditional ways of teaching, in contrast,
could fail to meet those needs (Basu, 2018). The last several decades have
witnessed a major shift in epistemology from relying more on behaviourism to a
greater focus on cognitivism. Cognitivist thinkers place a stronger focus on active
learning, with students actively involved in acquiring knowledge; as such,
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cognitivists take into account internal as well as external factors influencing the
education process. In contrast, behaviourist thinkers place a heavy emphasis on
external behaviour (Basu, 2018).

Educators and researchers have increasingly employed constructivist
concepts in learning, leading to a growing emphasis on the learner. Instead of
viewing knowledge as something to be acquired by a student, they examine the
ways that a learner constructs their knowledge. Despite these scholars differing
in terms of which factors they focus on in learning and cognition, their overall
views and approaches can be considered under the umbrella of constructivism
(Schunk, 2012).

As a theoretical framework, constructivism argues that people construct
most of the knowledge they “acquire” (Bruning et al., 2004). This view thus holds
all knowledge to be subjective, shaped by individuals’ unique cognitive processes
(Efgivia et al., 2021). According to Schunk (2012), constructivists do not believe
in the existence of scientific truths that are discovered and verified. Instead, they
assert that learners create knowledge through personal methods of learning
(Hein, 1998). According to Hein (1998), learners do not add new facts but rather
reorganise, understand, and learn while they interact with the world. Donovan et
al. (1999) added that constructivism focuses on how people learn by forging
connections between previous experience and ideas they are familiar with on
one hand and novel experiences and ideas on the other, which together help
them achieve a deeper understanding.

Therefore, Schunk (2012) argued that people can view the world through
a wide variety of prisms and that knowledge is constructed within the mind rather
than being something that comes from entirely outside the individual. As a result,
knowledge could be seen as “true” to a particular individual without needing to
be true for any other person. This is because knowledge is shaped by personal
experiences and beliefs, which necessarily vary from one individual to another
(Cobb & Bowers, 1999).

The constructivist learning theory has three forms: radical constructivism,
Vygotsky’s social constructivism, and Piaget’s cognitive constructivism (Basu,
2018). Piaget and Vygotsky’s theories are foundational to constructivism as a
movement. Both of these thinkers asserted that learners should take an active

role in constructing their knowledge, viewing learning as an internal cognitive
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process rather being based on external influences (Nurhasnah & Kustati, 2024).
The primary way their theories differ is in terms of information processing
(Nurhasnah & Kustati, 2024). The primary factor shaping a person’s learning,
according to Piaget’s theory, is the individual learner; in contrast, Vygotsky’s
theory asserts that the key factor here is a learner’s social interaction with others,
which is in turn shaped by society and tradition (Nurhasnah & Kustati, 2024).
However, these theories can be seen as being in a complementary relationship,
with each addressing the other’s gaps or weak points (Utami, 2016).

Masgumelar (2021) and Nurhasnah and Kustati (2024) outlined the core
components of constructivism as follows: (1) learners should be actively engaged
in learning, (2) the learning activities should be based on real-life situations, (3)
the activities should be both challenging and engaging, (4) learners should
connect new and existing information via “bridging”, (5) learners should be
encouraged to reflect on what they learn in order to understand it better, (6)
educators should act to help learners construct knowledge, and (7) teachers
should engage in scaffolding, dividing learning into phases. In other words,
constructivism asserts that learning should be driven by the learner through
activities that are individualised to their needs, interests, and environment in
order to construct knowledge and develop skills via dynamic learning (Basu,
2018).

Learning can occur within a constructivist framework through various
approaches, including cooperative, problem-based, individualised, discovery,
accelerated, and quantum learning (Mularsih, 2017). This involves activities that
help learners create, understand, and organise information themselves
(Supardan, 2016). In accordance with such principles, researchers have found
active (student-centred) learning to be superior to passive (teacher-centred)
learning. In this paradigm, the learner is responsible for reaching the learning
objectives (Abualhaija, 2019).

From a constructivist perspective, Efgivia et al. (2021) stated that
knowledge should be constructed by the learner rather than passively received
from a teacher, as this is expected to help develop their thinking skills. Moreover,
this framework claims that to be meaningful, learning should involve creativity
(Newton, 2000). This means that while educators can assist students to some
degree with connecting pieces of information, it is the learner who must forge
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their own understanding through cognitive, intuitive, and other means
(Tomljenovic & Vorkapic, 2020). Constructivism can be seen as a broad
collection of approaches and strategies stemming from behaviourist and
cognitive learning theories. Its goal is to help students learn through actively
addressing problems (Kibsgaard & Chorkendorff, 2019).

As noted above, constructivist learning requires active engagement on the
part of the student and individual knowledge construction (Geary, 1995;
Nurhasnah & Kustati, 2024). The concept of active learning stems from Dewey’s
notion of learning by doing (Basu, 2018). Basu (2018) argued that combining
constructivism with active learning should empower learners to find innovative
solutions to difficult problems. Active learning can be further understood as being
‘hands on”, in contrast to passively reading or observing a teacher (Mayrose,
2012). As such, it has become a broadly accepted idea in curricula that value
learners as active participants in education (Reddy et al., 2021).

It should be noted that various terms are often associated or conflated with
active learning. One is student-centred learning, in which students are active
learners and teachers are facilitators (Teaching & Learning Team, Cambridge
International, 2020). Inquiry-based, problem-based, or discovery learning
involves answering a question, evaluating data, making connections between
data and existing knowledge, reflection, and reaching conclusions. Experiential
learning, in contrast, involves learning through one’s direct experience with the
world.

Constructivism in this regard means knowledge can be constructed
through interaction with the real world in an active learning process (Hein, 1999).
Under the above framework, the students are expected to engage actively in the
learning process, while the teachers are expected to guide rather than direct their
learning. Furthermore, the learning experience in constructivism, according to
Moye (2021), involves learners taking an active role in engaging with the learning
environment. This way of looking at learning experiences foregrounds the
student as an active participant who reacts to certain aspects of the learning
environment that interests them. Along these lines, Kippenberger (1997) stated
that learners in this context can benefit from engaging in reflection and from

encountering new experiences. According to Crombie (2006), these learning
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experiences should focus on discovery learning, a form of content-based learning
that is project-oriented.

With the above in mind, constructivism was selected partly because of
how its concepts have been shown to influence museum education, especially
regarding active learning, which are crucial for museums and educational
programmes (Hein, 1991). Similarly, Chen (2010) noted the contribution of
constructivist theory to education, as follows:

Constructivism as a learning theory emphasizes the
combination of inputs from the senses, existing
knowledge, and new information to develop new meaning
and understanding through active, authentic, cooperative
and reflective learning activities. (p. 73)

Museum educators have seen the importance of making learners active
participants. For this to happen, students need to engage with artworks both
physically and mentally. Thus, constructivist concepts can be applied to the
process of learning in museums, especially in virtual museums as they pave the
way for interaction, immersion, and presence to take place. Katz and Halpern
(2015) argued that by taking on a more active role in learning environments such
as virtual museums, users can improve their reasoning and become motivated
to learn more about the exhibits.

Lee et al. (2010) discovered that realism and immediate control had a
significant impact on the interaction and learning experience of people in virtual
reality. Thus, learners actively construct knowledge through interaction with
objects in a virtual world as they do in the real world. According to constructivist
principles, Lee et al. (2010) explained that students are more engaged and gain
a deeper understanding of material when given more opportunities to actively
participate in the learning process in virtual environments. Dede et al. (1997)
claimed that new perspectives and representations in virtual reality environments
can help students improve their ability to correct misconceptions that are formed
through traditional education and develop correct mental models. In addition to
this, interaction has been shown to enhance the learner’'s motivation and guide
their learning process. According to Kraus (1995), direct experience can enhance
the accessibility of memory and guide the mental representation of the object
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with which individuals interact. In this way, it helps individuals recall more details
(Ajzen et al., 2018).

Bitgood (2013) discussed various theories, such as attention restoration
theory and situated learning theory, in relation to the potential of immersive
experiences to enhance museum visitor engagement and attention. These
theories demonstrate that immersive experiences offer great potential for
learning. Furthermore, virtual reality can be a powerful tool by enabling a more
direct experience of objects since it is three-dimensional, allows experiences with
multiple reference frames, enables multisensory communication and
perspectives, and allows for greater physical immersion (Dede et al., 1997).
Radianti et al. (2020) found that immersive head-mounted displays, for example,
could encourage learners to more fully engage with objects that were being
exhibited in virtual reality, to spend more time on learning tasks, and to acquire
better cognitive, psychomotor, and affective skills.

Taking an active role during interactive lectures can enhance learners’
ability to achieve immersion for longer periods of time while performing tasks. In
one study, for instance, Spigner-Littles and Anderson (1999) found that around
10 to 15 minutes into a lecture, student concentration became weaker; in contrast
to lectures lasting 50 minutes, active interactive lectures showed better learning
outcomes. Such studies have suggested that active learning can help students
enter a state of flow, better holding their attention.

2.2.2 Flow Theory

The kind of active learning championed by constructivism can be understood in
relation to the flow state, based on Csikszentmihalyi's (1990) theory of flow.
According to this theory, a flow state occurs when someone becomes completely
immersed in what they are doing. This state, in turn, can result in higher
engagement and active involvement in a learning activity. More specifically,
students are expected to be more likely to enter this flow state when using
interactive visual learning tools; this is especially the case when their skills are
challenged to an appropriate degree (Rathunde & Csikszentmihalyi et al., 2005).
Moreover, when learners can personalise online activities based on their ability,
this can help them stay more focused on and engaged in what they are learning
(Pandey, 2017). This can include letting learners choose what aspects of the
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content best conform to their skill level, which can make learners feel as if they
have more control over their learning and as a result make them more likely to
actively participate in their learning (Ou et al., 2019). The theory of flow, as
outlined above, suggests that educational tools can produce an environment that
is more conducive to learning when they are more personalised and interactive.

Furthermore, the flow state has improved our understanding of deep
engagement and the individual and contextual factors that may enhance it
(Schmidt, 2010). Skadberg and Kimmel (2004) indicated that in online activities,
the flow experience enhanced users’ engagement, improved the attitude and
behaviour of learners, and helped them develop their skills. This state induces a
sense of being “in the zone” as the learner develops with minimal effort and
interruption (Guerra-Tamez, 2023, p. 6). This can increase and optimise learner
engagement, performance, and insight. Moreover, it can result in positive affect
and an autotelic experience for the learner as well (Csikszentmihalyi, 1990;
Kawabata & Mallett, 2012). Autotelic experience in virtual reality is a significant
characteristic of flow where action and awareness merge and correlate positively
with both the length of virtual reality use and the intention to continue using virtual
reality (Hassan et al., 2020). In this regard, learning involves an adaptable, open-
ended structure in which students actively explore the learning materials on their
own terms (Wang & Chen, 2010). Then, an appropriate pathway is created in
which learners may develop at their own pace while being presented with
relevant content that matches their interests, abilities, and knowledge, among
other factors (Erhel & Jamet, 2019).

Leung et al. (2018) and Chen (2010) asserted that the ability to
experience, manipulate, understand, and interact with 3D virtual representations
and visualise abstract concepts based on the dynamic relationships between
several variables in the virtual environment could contribute to the learning
process. Thus, the present study expected that immersive virtual museums could
have a positive impact on the arts as they provide well-developed tools for
learning. Based on Bandura's perspective (1977), experiences significantly
influence people's attitudes. He emphasizes that attitudes and behaviours are
shaped by experiences and observations. This means that how learners interact
with and perceive their learning environment can directly impact their attitudes
toward a particular subject.
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2.2.3 Technology Acceptance Model

Researchers have developed several models to explain participants’ attitudes
toward technology as well as to identify and explain the factors that affect
acceptance of e-learning (Abdullah et al., 2016). Prominent technology
acceptance theories include the theory of reasoned action (TRA) (Ajzen, 1991),
the theory of planned behaviour (TPB) (Ajzen, 1991), task technology fit (TTF)
(Goodhue & Thompson, 1995), the unified theory of acceptance and use of
technology (UTAUT) (Venkatesh et al., 2003), and the technology acceptance
model (TAM) (Davis, 1989). Out of all of these theories, the last is the one that is
most frequently found in the literature on e-learning acceptance (Abdullah et al.,
2016).

The technology acceptance model was developed by Davis (1989) in
order to explain the factors determining acceptance among various groups of
users regarding a variety of technologies using methods that are as simple and
theoretically justifiable as possible (Hu et al., 1999). According to Vogelsang et
al. (2013), a central element of this model is the user’s attitude toward using a
given piece of technology. This attitude has a direct impact on their actual use of
that technology, which serves as an indicator of their technology acceptance. It
derives its constructs from the theory of reasoned action as well as from the
theory of planned behaviour. Hence, it focuses on the behavioural intention to
use technology. As such, it has been useful in research on university students’
intention to use online-based education (Abdullah et al., 2016).

Two key constructs in this model are the perceived ease of use and
perceived usefulness of technology (Hung et al., 2013). The centrality of these
constructs in the model stems from them being the primary factors affecting
whether someone accepts or rejects technology (Davis, 1989). The model thus
claims that these constructs shape a user’s decision about whether to make use
of a new technology (Bagozzi, 1992; Davis, 1989; Hung et al., 2013). If users do
not believe a new technology will be useful or user-friendly for a given task, the
model assumes they will not view that technology in a positive light. Based on
this assumption, the present study investigates whether increase in these two
constructs could help users develop a more positive view about digital museums

for art learning, leading to a stronger intention to use that technology.
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To give a more detailed definition, perceived usefulness refers to “the
degree to which a person believes that using a particular system would enhance
his or her job performance” (Davis, 1989, p. 320). A device is thus more likely to
be used if people think it will help them do their work more effectively (Abdullah
et al., 2016). In terms of the construct, when a device or system has high
perceived usefulness, this means the user sees a positive relationship between
using the device and their performance. In other words, when someone thinks a
device or system is useful, that person thinks that using it will improve their
performance.

The other construct, perceived ease of use, can be defined as “the degree
to which a person believes that using a particular system would be free of effort”
(Davis, 1989, p. 320). While someone could see a device as useful, they could
also think it will be too difficult to use, outweighing any potential benefits it might
offer. Thus, this second construct is also thought to strongly determine whether
a device or system ends up actually being used (Abdullah et al., 2016).

Both of these constructs are thought to be influenced by various external
variables (Abdullah et al., 2016). As a result, if one wishes to explain a person’s
behavioural intention to use a given piece of technology, one should examine
any relevant external variables as well. For example, external variables
influencing the adoption of high-quality virtual reality technology could include a
user-friendly interface, responsive controls, and seamless navigation. Thus,
incorporating such variables into the technology acceptance model can help
make sense of why technology is adopted (Abdullah et al., 2016), for example, if
users feel that a piece of technology will improve their learning outcomes, provide
access to educational resources, and enhance their productivity and if they find
it easy to use, with an easy interface and accessible learning applications. By the
same token, doing this can also help determine why technology is not adopted
(Abdullah et al., 2016).

Prior studies have shown the validity of the technology acceptance model
to predict and interpret technology acceptance behaviour (Abdullah et al., 2016).
For instance, in their study, King and He (2006) reported it “to be a valid and
robust model” (p. 740). The model is widely used by acceptance researchers,
who typically employ a quantitative approach (Vogelsang et al., 2013). Previous
research has shown it to be reliable in this regard, possessing procedures and
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ways of interpreting data that are well defined. It also has existing instruments
that make it easier to use with a variety of technologies. Such simplicity and
applicability have helped it become commonplace in information systems
research. Using the technology acceptance model with a qualitative approach
could provide more in-depth insights and a more detailed understanding of user
experiences and attitudes, providing a clearer explanation of the reasons behind
technology adoption.

2.3 Overview of Virtual Reality Concepts

2.3.1 Definition of Virtual Reality

The past several years have seen significant technological advancements in
extended reality (XR) technology, an umbrella term encompassing virtual reality
(VR), augmented reality (AR), and mixed reality (MR) technology (Lee, 2020).
Users can employ a variety of methods to enter and interact with a virtual reality
environment. For instance, a head-mounted display can be worn to enable a user
to see and hear virtual reality elements while isolating the user from their actual
surroundings. In augmented reality, the user interacts with virtual objects
displayed onto the physical environment and viewed via headsets or the screen
of a mobile device. Mixed reality combines the above experiences.

Virtual reality is one of the many components of information and
communication technology. Virtual reality can be categorised into several
different types based on how well it mimics reality and immerses the user (Ochs
& Sonderegger, 2022; Yildirim et al., 2018). Immersive (or high immersion) virtual
reality employs head-mounted displays to give a first-person view inside virtual
reality, whereas non-immersive (or low immersion) virtual reality uses traditional
desktop displays, where the virtual world is seen from the outside. Biocca and
Delaney (1995) defined immersive virtual reality as “The sum of the hardware
and software systems that seek to perfect an all-inclusive, immersive, sensory
illusion of being present in another environment, another reality” (p. 63). This
definition focuses on the psychological experience of virtual immersion. In
contrast, others have focused more on the interactive experience, viewing
immersive virtual reality as involving the senses of sight, hearing, and touch to
give users the impression that they are immersed in the real world and let them
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interact directly with the virtual reality system (Cecotti et al., 2020; Lin et al.,
2020).

Overall, virtual reality generates a sense of being in the real world.
Immersive virtual reality is a simulation of reality that combines the psychological
sensation of being in a place with the ability to physically interact with that place.
A core part of making virtual reality more immersive is giving users a sense of
presence, meaning that users feel as if they are actually inside a virtual world, at
least to some degree (Dengel & Magdefrau, 2019). The degree of presence one
feels is determined by the feeling of immersion and the interaction characteristics
of the devices employed.

2.3.2 Characteristics of Immersive Virtual Reality

2.3.2.1 Immersion

One of the main features of virtual reality is immersion. According to Katz and
Halpern (2015), virtual reality in museums has a unique characteristic as it helps
the users to engage with the museum content and interact with concrete objects.
There are many ways of describing the concept of immersion. Sherman and
Craig (2003) classified it into mental immersion and physical (sensory)
immersion. According to Du Vignaux et al. (2021), mental immersion is when
someone becomes strongly engaged with a virtual reality simulation. In contrast,
physical immersion is based on someone being able to use what they can hear,
see, and touch to move around in the virtual world as well as manipulate things
in it. Slater and Wilbur’s (1997) definition of immersion in virtual reality focused
on users developing a sense of presence that is facilitated through vivid
simulations of a virtual space while at the same time they are able to ignore the
real world around them. Along similar lines, McMahan (2003) stated that
perceptual immersion is “accomplished by blocking as many of the senses as
possible to the outside world and making it possible for the user to perceive only
the artificial world, by the use of goggles, headphones, gloves, and so on” (p.
77). Meanwhile, Slater and Usoh (1994) stated that participants feel “immersed”
through the display of sensory data surrounding them and the representation of
the participant’'s body from the position and orientation defined by the

participants’ point of view within a given environment.
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From a psychological perspective, Witmer and Singer (1998) defined
immersion as a “psychological state characterized by perceiving oneself to be
enveloped by, included in, and interacting with an environment that provides a
continuous stream of stimuli and experiences” (p. 227). More precisely,
immersion could be seen as “a state of deep mental involvement in which [a
user’s] cognitive processes cause a shift in their attentional state”, which can lead
to a “dissociation from the awareness of the physical world” (Agrawal & Bech,
2022, p. 18) and giving the impression of being transported to another world
entirely (Murray, 1997).

From a technological perspective, immersion in virtual reality is a
quantifiable aspect of display technology, mainly determined by the extent to
which displays are (a) inclusive (the degree to which the user is isolated from
real-world stimuli), (b) extensive (the number of sensory modalities the system
accommodates), (c) surrounding (panoramic displays), and (d) vivid (in terms of
display resolution) (Slater & Wilbur, 1995). Therefore, Slater (2003) defined
immersion as essentially whatever a device does to give the user a sense of
being somewhere else. Slater (1999) connected the level of immersion with the
level of technology: the more advanced the technology, the more immersive the
experience. More specifically, immersion is an objective indicator that depends
on hardware and software, such as display size and resolution, refresh rate,
realism of lighting, type of position tracker, and quality of the visual, audio, and
haptic feedback (Burdea & Coiffet, 1994).

This brings us to the concept of fidelity of spatial transformations, including
the geometric field of view, display update rate, motion parallax, and depth cues,
such as linear perspective, aerial perspective, and occlusion (Katz & Halpern,
2015). These factors determine how strongly a user is affected by what they see,
hear, and feel in a virtual world and give users higher levels of realism and
presence than they would have in a non-immersive virtual setting. This in turn
allows users to interact with the virtual environment as if they were inside a
physical place, deciding what to look at and from what distance and angle. Psotka
(1995) stated that a museum visitor’s feeling of inclusiveness contributed to an
emotional experience, which facilitated higher cognition and information
retention. In this way, virtual reality can greatly contribute to the learning process.
However, based on the literature cited above, describing immersion as a purely
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psychological state means it will probably vary greatly from person to person,
making it harder to control the degree of immersion between users. Therefore, it
is important to consider objective indicators provided by technology.

For the purposes of the present study, and based on the literature above,
the concept of immersion in a virtual reality could be understood in psychological
and technological terms. In terms of psychology, immersion was expected to
involve deep mental engagement and interaction with a virtual simulation to
which one had a sense of being transported to, with this feeling being facilitated
by a psychological separation from the real world. Virtual reality technology was
expected to facilitate the psychological state of immersion described above by
providing a virtual environment that separated users from sensory input from the
world around them while serving them input through a high-resolution panoramic
display, combined with realistic feedback. The resulting immersive experience
was expected to keep users highly engaged in a way that mimicked how they
usually interacted with the real world.

2.3.2.2 Interactivity
Interactivity is another important aspect of virtual reality. It involves real-time
alteration of and interaction with the virtual reality environment (Chang & Wang,
2008). McLellan (2004) claimed that 3D visuals encouraged more interaction
since the users can control their view of the contents of the virtual museum.
Control is necessary for students because when they learn by making
instructional decisions, they experience increased motivation to learn, which can
lead to a higher level of performance (Kinzie et al., 1988). Immersive virtual
reality can thus allow students to learn in an environment that is customised to
their individual interests and skills, helps individuals to have a more personalised
learning experience, and can boost motivation as they investigate things that are
actually interesting to them (de Freitas & Neumann, 2009). In addition, learners
have a stronger sense of their own competence and autonomy, as well as a
greater desire to learn (Lepper, 1985).

Huang et al. (2010) referred to three types of interaction in virtual reality:
learner-instructor interaction, learner-learner interaction, and learner-content
interaction. In immersive virtual reality, users can gather and explore information

through active multisensory interaction with the surrounding virtual environment.
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Furthermore, virtual environment users can navigate and control objects that
promote physical immersion (Huang et al., 2010). Through a 3D simulated world,
which can reflect the real world or a fantasy world, people can experience and
control objects using touch, voice command, and balance (Firat, 2010). In such
an environment, learners can get immediate feedback on their actions. The
interactive virtual environment that the present study employed was designed
with these different forms of interaction in mind (Ha & Im, 2020).

In this context, virtual environments have a set of characteristics that can
encourage users to interact more with content and to learn as they do so. One of
the main benefits of this interaction is that users can approach objects from
multiple points of view, which can stimulate their creativity (Dede, 1995). In turn,
this can help individuals recall more details (Ajzen et al., 2018). Therefore, high
interactivity in a virtual experience can trigger feelings of immersion in the virtual

world.

2.3.3 Virtual Reality Devices

Virtual reality has received increasing interest among educational technology
practitioners due to the widespread availability of affordable consumer-grade
devices in recent years (Cecotti et al., 2020). An example of highly immersive
equipment that generates a virtual environment is the cave automatic virtual
environment (CAVE), featuring a room with projection displays on the walls, floor,
and ceiling in which the user can freely navigate and interact (Nisiotis et al.,
2019). However, this system is expensive and immobile. A more affordable (and
mobile) technology is a head-mounted display, such as the Oculus Rift and HTC
Vive, which offer accurate head tracking, high resolution, interactivity with the
virtual environment, and a higher quality experience to users. However, this
technology still requires a high-end computer connected to the head-mounted
display in order to generate the virtual experience.

These head-mounted displays isolate the user from the external world,
induce a strong sense of presence in them, and display the virtual environment
in two main formats (Marin-Morales et al., 2018). These formats are 360-degree
panoramas, which provide more realistic results in terms of users’ psychological

responses, and 3D virtual reality environments, which provide more realistic
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results in terms of users’ physiological responses, allowing the user to freely
interact with the environment.

Virtual reality head-mounted displays are available in a variety of forms
(see Figure 2.1), including PC-based systems, which require a powerful
computer for use; standalone devices, which do not require a computer or
console to operate and are wireless; console-based systems compatible with the
PlayStation console; and mobile systems that use smartphones as display and
processing devices (Guerra-Tamez, 2023) such as virtual reality glasses. A
standalone headset, such as the Oculus Quest, is characterised by a cordless
head-mounted display, and its design allows for considerably more freedom of
movement. In several recent studies, Coyne et al. (2019), Wang et al. (2023),
and Guerra-Tamez (2023) found that standalone virtual reality headsets resulted
in higher immersion in a classroom setting. For these reasons, the Oculus Quest

2 was used in the present study.
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Figure 2.1 Categories of head-mounted displays for virtual reality.
2.3.4 The Effects of Virtual Reality (Presence and Flow)

2.3.4.1 Definition and Characteristics of Presence in Immersive Virtual
Reality Environments

Presence is one of the main goals of immersion and interaction in a virtual reality
experience (Carrozzino & Bergamasco, 2010). In this context, presence means
that people experience a sense of existing within a virtual space (Deng et al.,
2023; Sanchez-Vives & Slater, 2005). Sanchez-Vives and Slater (2005)
described presence in virtual reality as a phenomenon that occurs when users
respond realistically to virtual experiences in the same manner as they would
react when they are exposed to reality. Their responses can be sensory motor

contingencies that correspond to the actions and the idea that these users know
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how to perform and act while they attempt to perceive their surroundings. This
means that the users know how to turn their heads in order to change the
direction of their gaze, take a step forward to get closer to something, and select
or inspect virtual objects that they find around them (Slater, 2009), including
through hand gestures and manipulations (Slater & Usoh, 1994).

These responses can be ascribed to the place and plausibility illusions
combined with notions of immersion (Slater, 2009). According to Slater (2009),
the place illusion occurs when the virtual reality user feels they are in a particular
place despite knowing that this is not true. The plausibility illusion is when events
seem to be happening in spite of the knowledge that they are not. Based on these
illusions, a strong sense of presence is created by an immersive environment,
which motivates the learner to cognitively process the learning material more
deeply (Huang et al., 2010).

In a virtual reality system, the user can interact with and manipulate the
virtual environment; this includes moving through the environment and controlling
objects within it (Lee et al., 2010; Seibert & Shafer, 2018). Consequently, the
degree of similarity between the spatial, auditory, and haptic transformations of
objects in a virtual environment and the real world can generate a sense of
presence (Barfield et al., 1997; Bystrom et al., 1999). Although distinct,
immersion and presence are closely connected, which usually means that the
higher (or more sophisticated) the immersion, the higher the sense of presence,
and vice versa (Bowman & McMahan, 2007; Ochs & Sonderegger, 2022; Slater,
2003; Slater & Wilbur, 1997).

Presence in an immersive virtual reality experience, as defined by Slater
and Wilbur (1995), is “a state of consciousness, the [psychological] sensation of
being in the virtual environment” (p. 14), while Brown and Cairns (2004)
suggested that presence is a state of full immersion (as an experience) that may
be reached by becoming engaged and engrossed in an activity. Put differently,
presence could be defined as “the subjective experience of being in one place
when one is physically in another” (Witmer & Singer, 1998, p. 1). Jensen and
Konradsen (2018) noted that many factors can facilitate or hinder immersion and
presence, such as graphical quality and awareness; the graphical quality of
virtual reality and the awareness when using virtual reality might reduce the
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sense of presence, while personality characteristics may be related to limited skill
gains from using virtual reality technologies.

Ochs and Sonderegger (2022) investigated how participants wearing
head-mounted displays experienced being in a virtual world. They compared two
learning devices: a highly immersive virtual reality headset and a less immersive
system (i.e., desktop screen) in both noisy and quiet learning environments.
There were 63 participants aged 18 to 26 from the University of Fribourg. Of
these, 19 had used a virtual reality headset before, but none of them had used
such technology more than four times. The majority of the participants reported
higher levels of presence when using a virtual reality headset, which they
reported was more immersive, interactive, and interesting.

While some researchers have sought to distinguish presence and
immersion as separate concepts (e.g., Agrawal & Bech, 2022), presence and
immersion are often used as synonyms (e.g., McMahan, 2003). Furthermore,
scholars conducting presence-related research often consider immersion a
lower-level concept or a determinant of presence, whereas others such as Zhang
et al. (2017) regard immersion as a higher-level concept. Sanchez-Vives and
Slater (2005) described immersion as simply a description of overall fidelity in
relation to physical reality provided by the display and interaction systems. In this
view, presence research involves carrying out experiments that manipulate the
variables that make up immersion.

In accordance with the literature, the concept of presence in the present
study referred to the manner in which participants engaged with and reacted
within an immersive virtual reality environment in a way that reflected their
experiences with physical reality. Therefore, a user's sense of presence was
determined by the degree of immersion, and immersion was determined by the
degree to which the display and interaction systems of virtual reality accurately
represented physical reality. The interdependence between these concepts can
make it challenging to determine which is a higher-level concept. However, |
posited that the absence of a high degree of vividness in representing physical
reality and interaction systems may hinder one’s ability to experience a sense of

presence in a virtual reality environment.

40



2.3.4.2 Definition and Characteristics of Flow in Immersive Virtual Reality
Environments

Csikszentmihalyi (1990) found that total immersion in an activity and the feeling
of complete engagement was associated with a subjective experience called
flow. Csikszentmihalyi developed the concept of flow as an optimal experience
of happiness. This concept shares some characteristics with immersion
(Csikszentmihalyi, 2014). Flow is immersion in the present moment that
enhances, energises, and fulfils (Guerra-Tamez, 2023). It entails extreme
attention, a lack of self-consciousness, a sense of control, complete focus on the
task at hand, a performance breakthrough (Csikszentmihalyi & Larson, 2014;
Guerra-Tamez, 2023; Guerra-Tamez et al., 2021), clear goals, clear and
immediate feedback, and time distortion (Csikszentmihalyi, 1990). Flow occurs
when someone is completely absorbed in their interests, for example, when
someone seemingly reads a book for a few minutes but realises an hour has
passed (Hassan et al., 2020).

According to Schmidt (2010), Csikszentmihalyi described his observation
of students at a U.S. art school to see what inspired them to create their artworks.
He noticed that students were so focused on their work that they ignored outside
distractions, lost track of time, missed meetings and mealtimes, and worked late
into the night, apparently maintaining profound focus and enjoyment. However,
once the painting or sculpture was finished, it seemed to lose its value to the
student, indicating that art’'s value was in the process, not the product. He
suggested eight conditions are required to reach a flow state: tasks with an
achievable chance of completion, clear goals, immediate feedback, profound
involvement, a sense of control, loss of self-awareness, time distortion, and most
importantly enjoyment. Csikszentmihalyi described these experiences as
autotelic, in which the purpose (telos) resides in participation (auto). Afterwards,
Csikszentmihalyi and his colleagues investigated flow in numerous contexts,
such as education, psychology, psychiatry, anthropology, and business, and
noticed that participants frequently revealed optimal states of total absorption,
concentration, and enjoyment (Hassan et al., 2020). A state of flow with high
levels of enjoyment and sense of control in virtual environments has been
correlated with higher online experimentation and exploration (Ghani &
Deshpande, 1994).
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Virtual museums combine a variety of flow stimuli, from contemplation of
the aesthetics of artwork practised by artists in general to the characteristics of
immersive and stimulating virtual reality to experience flow. In Csikszentmihalyi
and Robinson’s (1990) study conducted with museum specialists, participant
responses provided support for the notion that flow can be experienced when
viewing art. In addition, Chalkroom (or La Camera Insabbiata) was selected as
“Best Virtual Reality Experience” in the first competition related to virtual reality
to take place at the Venice International Film Festival (Anderson, 2017). Laurie
Anderson mentioned in her creative concept that while most virtual reality
artworks create attractive spaces, viewers can only experience spontaneous flow
and immersion in a quiet space (Huang & Tsau, 2018). Thus, immersive virtual
museums combine the observation of artists’ aesthetics with virtual reality to
create a flowing experience in attractive, quiet spaces that can enhance
spontaneous flow and immersion. Csikszentmihalyi designated flow experience
as the name for aesthetic experience in the context of art. Csikszentmihalyi and
Robinson (1990) argued that it is probable that “Philosophers describing the
aesthetic experience and psychologists describing flow are talking about
essentially the same state of mind” (p. 8). They elaborated on this issue in the
following quote:

When this heightened state of consciousness occurs in
response to music, painting, and so on, we call it an
aesthetic experience. In other contexts, such as sports,
hobbies, challenging work, and social interactions, the
heightened state of consciousness is called a flow
experience. But it may be that the quality of the subjective
states is the same in both contexts, that the aesthetic and
the flow experiences are in reality indistinguishable from
one another. (p. 9)

Virtual reality is a technology that transports users to immersive realities,
which can facilitate the flow state (Hassan et al., 2020). In immersive virtual
reality, wearing a headset directs the user’'s senses, such as sight and hearing,
into an individual context, which might encourage a higher level of concentration
on a task and provide a foundation for autotelic experiences and immersion; this

enables users to have a sense of control, such as when browsing a website or
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using a new device. In addition, this kind of overlap between flow and presence
supports studies that have found presence to be a prerequisite of flow (Novak et
al., 2000). When an attempt is made to integrate the user’s senses, such as sight
and hearing, into the virtual environment and provide a sense of control to interact
with, the goal is to create a sense of being in the place, thereby enhancing the
user’s sense of flow. Ha and Im (2020) suggested that interaction between a user
and a virtual environment was closely related to telepresence and the flow
experience. Moreover, Hoffman and Novak’s (1996) review of 12 empirical
studies using flow theory indicated that interactivity directly and indirectly affected
the flow experience. Thus, when users interact actively within a virtual
environment, they are more likely to experience flow where individuals are fully
immersed and focused on the task at hand, experiencing a greater sense of
control over and enjoyment in what they are doing.

Technology has made astounding leaps in the quality of immersive,
interactive virtual reality that is currently available. In turn, more researchers in
various areas have reported on the ways this technology can affect users. The
ways that flow and presence are connected or intersect indicates that an
immersive virtual environment has the ability to produce a flow state in the user.
In the present study, based on the relevant literature, the virtual museum was
expected to facilitate a flow state among users by engaging their senses and
allowing them to feel some degree of control when interacting with an immersive

virtual museum.

2.4 Definition and Overview of Immersive Virtual Museums

Numerous fields have responded to the recent advances in virtual reality
technology and the changing needs of their stakeholders, from healthcare and
medicine to education and video games. Museums—which play an important role
in conserving history and culture as well as in the education of arts, history, and
science—are no exception in this regard and have changed considerably over
time. Throughout history, museums have played a variety of roles, ranging from
private collections of the wealthy to modern institutions for the public with
primarily educational purposes (Simmons, 2010). A rough overview of this
evolution of the museum, taken from Simmons (2010), is presented in Figure 2.2.
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Figure 2.2 Overview of the evolution of the museum.

Before museums existed in a formal sense, people collected artefacts as

a symbol of wealth and status (Simmons, 2010). A notable early museum was
the Museum of Alexandria in the third century BCE. The term “museum” was first
used to describe Lorenzo’s collection in the fifteenth century. He collected books,
intaglios, precious stones, medals, tapestries, Byzantine icons, sculptures,
natural history specimens, and paintings, and in 1582, his vast collections were
released to the public. In the sixteenth century, visitors were provided with
catalogues of museum contents with drawings, histories of important pieces, and
collection appraisals. In the late nineteenth century, museums became primarily
educational institutions that allowed everyone to access their contents and learn
about historical events (Nisiotis et al., 2019). Museums also began to become
more specialised. For instance, historic house museums preserve buildings
because of their architecture or affiliation with an important person or historical
event, open air museums or living museums contain period architecture, and
mobile museums serve schools. In the twentieth century, the growth of museums
around the world resulted in the founding of the International Council of Museums
(2022), which has given the following definition for the modern museum on its
website:

A museum is a not-for-profit, permanent institution in the

service of society that researches, collects, conserves,

interprets and exhibits tangible and intangible heritage.

Open to the public, accessible and inclusive, museums

foster diversity and sustainability. They operate and

communicate ethically, professionally and with the

participation of communities, offering varied experiences

for education, enjoyment, reflection and knowledge

sharing.
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According to Meinecke et al. (2022), the basic notion of a virtual museum
originated with André Malraux’s Imaginary Museum, which he referred to as a
museum without walls, consisting of images taken at different times across the
globe. A more recent development is what we would today recognise as a virtual
museum, which, as its name implies, exists online, although many are based on
tangible collections (Schweibenz, 2019). Lewis (1996) defined a virtual museum
as an electronically accessible display of pictures, sound recordings, documents,
and information that represents culture, science, and history-related content.
According to Meinecke et al. (2022), physical museums can be complemented
by virtual museums in several ways, as the virtual museum lacks the limited
space that physical museums must contend with when designing exhibits and
can be used to display fragile material without the risk of damaging it. Because
of their ease of access, virtual museums thus hold great promise for the global
repatriation of cultural knowledge and the sharing of information.

Museums have to respond to advancements in technology and the
changing needs of visitors. There is a need to provide a more interactive,
immersive, and stimulating experience than what is currently provided by
traditional museology, i.e., displaying objects in specific and restricted patterns
with limited information (Nisiotis et al., 2019) and locations. In response to this
need, new museology seeks more profound visitor engagement with the exhibits
on display (Vergo, 1997). This means that instead of seeing artwork in a simple
static 2D form, whether online or in printed format, virtual museum visitors will be
able to engage and interact with art and explore the museum and its details as
they would in a physical museum.

The immersive museum is a historical concept; throughout history,
wealthy Greeks surrounded themselves with panoramic views depicted on the
walls of their rooms. The artists did work to make these panoramas as realistic
as they could so that the viewers could experience an alternate reality (Ochs &
Sonderegger, 2022). Many of these palaces and halls have since been converted
into museums and exhibition spaces that present the works of artists from that
era. For example, the Painted Hall of Old Royal Naval College in Royal
Greenwich Museum was designed by Sir James Thornhill in the early eighteenth
century. In the beginning, the hall served the Greenwich pensioners who lived at

the Royal Hospital, but it was soon turned into a tourist attraction. It encompasses
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40,000 square feet and its surfaces are covered in paintings depicting 200 figures
of kings, queens, and mythological creatures. Therefore, the idea of surrounding
the viewer with an alternative reality in which the individual feels like they are in
a different environment has existed for a long time in art. In immersive virtual
reality learning environments today, users can wear a headset that displays
panoramic and artistic scenes of those museums and exhibitions while blocking
their view of the outside world.

Virtual museums not only conserve information through items,
photographs, images, files, and scripts but also help users explore museum
content with audio-visual technology and understand a historical event through
paintings, videos, and dioramas in a museum without having to visit that museum
in person (Syarifuddin, 2017). A virtual museum “reconstructs a real place and/or
acts as a knowledge of a metaphor, and in which visitors can communicate,
explore and modify spaces and digital or digitalized objects” (Pujol & Lorente,
2012, p. 46). Sylaiou et al. (2017) divided virtual museums into five basic
categories based on the primary visual method that they employed: 360-degree
panoramic images, scalable images with text, searchable databases, 3D
environments, and videos. The 360-degree panoramic image, for example, is a
reality capturing technique that displays an unbroken view of the surrounding
area (Bourke, 2014). Using a different approach, Carrozzino and Bergamasco
(2010) divided virtual museums into three groups according to the level of
immersion they sought to provide: high-immersion virtual museums, which use
high-immersion systems, such as a CAVE; low-immersion virtual museums,
which use low-immersion systems, such as an immersive workbench; and non-
immersive virtual museums, which use non-immersive technology, such as a
regular desktop computer. Paliokas and Kekkeris (2008) and Soroko (2022)
divided virtual museums into several categories as well using different
considerations. One was the virtual museum as an art collection containing
digitalised pictures, videos, and context for artwork. Video tours, in contrast, give
visitors a panoramic display of real-life museums. Virtual reality museums
present architecture and other content in 3D virtual reality experiences. Other
virtual museums focus on encouraging visitors to interact socially. Finally, some
virtual museums are essentially an artist blog that presents an artist’'s body of

work.
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Virtual museums are no longer considered simple digital versions of real
museums. They have become more complex communication systems linked to
narratives, interaction, and immersion in three-dimensional reconstructed
scenarios (Pescarin, 2014). In a virtual museum, a visitor can examine, explore,
learn about, and interact with a digital collection of artefacts within a single- or
multi-user environment without restrictions related to time and space (Sylaiou et
al., 2009). For example, the website v-must.net offers selective shows that are
interactive but not static as they are controlled by the spectator (Antonaci & Ott,
2014). This website combines various levels of immersion experiences with the
virtual world, characterised by immediate response options, flexibility, originality,
and liveliness (Antonaci & Ott, 2014). The Museum of Pure Form (MPF) provides
interaction with 3D models of sculptures using the senses of touch and sight. It
has digital copies of original works that are used for research and studies, mainly
when real objects would be difficult to access and store (Carrozzino &
Bergamasco, 2010). Another example is the Old Royal Naval College in Royal
Greenwich Museum (OIld Royal Naval College, 2020), which provides free 360-
degree immersive virtual tours of the Painted Hall through a virtual reality headset
(see Figure 2.3). The tours allow visitors to interact with, pan around, and zoom
in on the exhibitions and have up-close explorations of Baroque masterpieces
from home to marvel at the details in ultrahigh resolution and discover the stories
behind the art. This experience includes a series of texts, images, and vocal
narrations on styles and authors. Another example is the Beyond the Walls virtual
reality experience hosted by the Smithsonian American Art Museum (2020),
featuring librarians who will answer questions and interact with researchers and
visitors from all over the U.S. through an online chat platform, message boards
with entertaining content, suggestion boxes, and digital reference services
(Carrozzino & Bergamasco, 2010).

As part of its Vision 2030 national development project, Saudi Arabia
seeks to modernise technology in all government sectors, including in the
education sector (Al Mulhim, 2014) while preserving its historical cultural heritage
(Moshashai et al., 2020). With the above goal in mind, Saudi Arabian museums
are seeking to launch virtual tours that showcase some of the major heritage sites
that can be found in the country, such as sites built in the ancient Kingdom of
Dadan and Lihyan (900 to 200 BCE) (AlUla, 2020). These changes come as a
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response to the limited use of digital technology in Saudi Arabian museums
(Aleqtisadiah, 2020). However, most Saudi Arabian museums still focus on
collecting and preserving valuable objects instead of incorporating them into art

education.

Figure 2.3 Painted Hall of the Old Royal Naval College.

Museums that are typically included in educational programmes do not
meet Saudi Arabian art students’ needs. Similar to many countries around the
world, Saudi Arabia does not have enough original artworks from major artists
and movements that are necessary resources to understand the history of art. In
contrast, European museums have an enormous number of original pieces of art,
which is why some museums have launched virtual museum experiences to

increase access to their collections around the world.

2.5 Review of the Literature Related to Immersive Virtual Museums

2.5.1 Effectiveness of Immersive Virtual Museums

Museums are traditionally considered a type of learning environment (Hulusic et
al., 2023) because of their significant role in preserving, exhibiting, and
interpreting cultural, historical, artistic, and scientific objects. Multisensory
learning is embraced by museums, with sensory-based learning constituting an
essential element (Weiglhofer et al., 2023). This type of learning engages

multiple senses (e.g., tactile elements, auditory devices, and visual displays) that
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enable visitors to move around, understand, and explore the various objects on
display. Petridis et al. (2005) suggested that when students visit a museum, they
are able to interact with both tangible and intangible cultural artefacts, which can
enhance their understanding of concepts related to those artefacts. Thus,
students not only see artwork passively, as they do with images, but also
physically interact with historical and cultural artefacts. However, traditional
exhibitions in museums offer restricted possibilities for interaction between
visitors and the objects on display. Petridis et al. (2005) pointed out a limitation
in traditional museum exhibitions, noting that the opportunities for interaction
between visitors and displayed objects are often limited to reading labels that
provide few details about the exhibitions, browsing through shop brochures, and
following audio guided tours that offer minimal information and fail to respond to
a visitor's personal information preferences.

Meinecke et al. (2022) asserted that traditional museums face limitations
in terms of the number of artworks they can display, their fixed arrangement, and
the level of visitor access within a finite physical space. Further limitations include
factors like the fragility of objects, the exhaustion of visitors, and the accessibility
of artworks, that is, whether they are part of existing collections or are on
temporary loan from other institutions. Institutions are frequently unable to
present the most suitable content for illustrating a particular theme due to these
constraints. Therefore, visiting a museum goes beyond passive observation of
images. Museum visitors physically engage and interact with artworks rather than
only see static artworks with few details. This highlights the potential drawbacks
of the traditional museum, while emphasising the significance of physical
interactive experiences for a more efficient learning experience.

In general, the adoption of immersive virtual technology has been
considered beneficial, contributing positively not only to the learning outcomes
but also to the overall experience of learners (Du Vignaux et al., 2021). This
technology can be used as an effective tool to foster students’ engagement and
understanding of course content (Barab et al., 2000) and can be used to help
learners engage in more meaningful learning experiences (Jonassen, 1994).
Through systematic and comparative analysis of pedagogical, psychological,
philosophical, sociological, methodological, and specialised literature; analysing
the pedagogical experience of using virtual museums in general secondary
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education institutions; and questioning teachers about their experience using
virtual museums, Soroko (2022) concluded that virtual museums enhanced
learning, increased cognitive interests, and individualised learning. They
emphasised that the use of a virtual museum provided significant enhancement,
expansion, and deepening of the subject matter addressed in the curriculum.
Virtual museums appeared to facilitate the transfer of educational content in a
relatively simple, clear, and emotional way, and they significantly enhanced
students’ cognitive engagement, expanded their perspective on the world, and
aroused their interest in specific fields of knowledge. Despite their positive
findings on virtual museums’ effects on learners’ experience and despite
employing a variety of methodologies, including systematic and comparative
analysis and surveys, Soroko’s survey relied on teachers’ perspectives. This
approach has a potential limitation, as findings may be influenced by teachers’
unique points of view (given their role as knowledge transmitters) rather than
learners’ perspectives as knowledge seekers. The results were also limited to
secondary educational institutions; as such, the findings could be quite different
for art students at a university, the target population of the present study.

The exploration of virtual reality in education has garnered significant
attention in recent research. Researchers have conducted comparative studies
between virtual reality and other learning tools to evaluate its potential to enhance
the learning experience. In one such study, Parong and Mayer (2018), for
instance, explored how immersive virtual reality influenced college students’
interest, motivation, and performance. Their research compared the efficiency of
delivering scientific content through immersive virtual technology versus a
desktop slideshow. The findings indicated that students exposed to the slideshow
experienced lower levels of motivation, interest, and engagement compared to
those who interacted with the immersive version of the content.

In another study, Allcoat and Muhlenen (2018) had 99 participants
experience one of three learning conditions: conventional (textbook style), virtual
reality, or video (passive control). The materials used the same text and 3D
model for all conditions. It was discovered that participants in the virtual reality
condition reported higher levels of engagement compared to those in the other
conditions. As a result, they corroborated previous studies that found that using

virtual reality to examine museum content increased participants’ engagement
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with it. They noted the potential for virtual reality technology to act as an
alternative to the traditional kind of learning that is usually focused more on
reading a textbook. The fact that students using virtual reality maintained
comparable levels of performance while showing a more positive mood and
higher engagement suggested that virtual reality has the capacity to provide a
more immersive and enjoyable learning experience. Allcoat and Muhlenen
highlighted the potential capabilities of immersive virtual technologies to draw in
as well as maintain learners’ interest and engagement compared to other means,
suggesting that the way in which content is conveyed can have a major impact
on the learning experience. Thus, students using these technologies are likely to
encounter a richer and more immersive educational experience, potentially
involving heightened engagement, interactivity, and a deeper comprehension of
the subject matter.

Various studies have consistently shown that immersive virtual reality had
a positive outcome with regard to different aspects of learning and in different
fields, such as history, art history, and medicine. In art education, it provides new
potential opportunities to update and enrich the art learning experience in
museums. In one study, Hutson and Olsen (2022) examined art history students
and teachers’ expectations of using virtual reality headsets as part of the
coursework. They offered a course aiming to explore the perceived educational
advantages as well as the technical and pedagogical challenges associated with
the use of virtual reality technology, considering perspectives from both students
and faculty members. Subsequently, they sought to determine the best strategies
for how and when to incorporate virtual reality technology into the postsecondary
curriculum. Their study initially surveyed students to determine how familiar they
were with virtual reality technology and the perceived advantages of integrating
such technology into the curriculum. Following that, they surveyed students’
experiences with virtual reality assignments in face-to-face and online
coursework. The exam results in the study showed that immersive virtual reality
technology was associated with better learning outcomes in terms of excitement,
motivation, depth of learning, and long-term retention. However, these findings
did not predominantly involve art learners; instead, the majority were from other
diverse disciplines. These included six participants each from Art History and
Visual Culture, Gaming and Design; three from Business Administration and/or
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Sports Management; two from Healthcare Management; two from Accounting;
and four from miscellaneous majors, such as Criminology, Social Work,
Cybersecurity, and Marketing. In the present study, it was expected that
responses from learners enrolled in an art college would likely differ from those
of other majors. The expectation was that their responses would provide a more
art-focused point of view, providing a clearer understanding of the experience of
university students studying art.

Immersive virtual reality technologies, highlighted for their unique
characteristics of immersion and interaction, have emerged as a promising tool
to enhance the learning experience, outperforming traditional methods. Such
tools can offer many positive outcomes in the learning process (Hutson & Olsen,
2022). As a result of these characteristics, museums have extensively employed
virtual reality technologies to present museums and their collections in a more
attractive manner, thereby enriching the learning experience and aligning with
museums’ educational goals. Moreover, Sylaiou et al. (2017) stated that the
incorporation of features like 3D reconstructions of museum architectural spaces
and panoramic videos and images with associated information contributed to a
more enriching learning experience. Such an approach may encourage users to
engage more deeply with the virtual museum content, thereby improving their
reasoning and desire to learn more about the exhibitions, as well as their
cognitive capacity to integrate and understand the information presented to them
(Katz & Halpern, 2015).

Access to vivid and high-resolution displays is a major factor that can help
create a more immersive experience for learners in virtual reality. In one study,
Reymond et al. (2020) suggested that advances in digital technology had
enabled a larger number of people to be able to access high-resolution artwork
regardless of their location or the time of day. An example of this type of
technology is ArtRift, a virtual reality tool developed for art history students and
educators (Casu et al., 2015). The primary function of ArtRift is to enable the
creation of virtual museum rooms that present artworks with multimodal
annotations, such as audio or text descriptions, to highlight and explain various
aspects of the artworks. This tool facilitates the comparison of two or more
artworks by placing them in the same virtual space together. It also allows
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students to use head-mounted displays or shared displays to examine the
artworks.

Casu et al. (2015) evaluated the impact of immersive virtual reality on
students attending Filippo Figari High School in Sassari. In their study, the
researchers used ArtRift to show a selection of artworks physically located in
different spaces—such as Michelangelo’s David and Moses—in one virtual
environment, which participants were allowed to explore through two
visualisation options. The first option used a monocular view of the 3D scene with
control of the point of view using a keyboard or multitouch gestures. The second
option allowed participants to investigate artworks through a virtual reality head-
mounted display, specifically the Oculus Rift. In this option, users controlled their
location within the room using a keyboard and could freely move and rotate their
head to change the viewpoint direction. The researchers used an instructional
material motivation survey to evaluate the perceived effectiveness of the virtual
experience. The results indicated that through virtual reality, students were able
to make direct comparisons between the physical elements of the artworks, such
as texture, scale, size, and orientation. Furthermore, students reported
experiencing feelings similar to those of an actual museum visit and better
appreciated the details of the artworks as a result of the stereoscopic
visualisation of sculptures provided by the Oculus Rift. This aligned with the
findings of Shahab et al.’s (2023) study, which stated that virtual reality offered
vivid and stimulating content that users could perceive and actively engage with.

Furthermore, Casu et al.’s (2015) study reported that using the Oculus Rift
had a positive effect on students’ interest in the subject of the lesson, increased
student satisfaction with the lesson, increased the feeling that the lesson content
aligned with the students’ needs, and increased students’ motivation to learn.
Despite the positive outcomes of this experiment for high school students and
the presentation of a selection of artworks in the classroom that were physically
located in different places, the works and elements within were limited in this
approach by what the educators chose, unlike museums, which contain a more
diverse collection of artworks. In addition, despite providing students with the
opportunity to move around to explore the details of the artwork, the interaction
using the Oculus Rift was limited to users controlling their location within the room
using a keyboard and moving freely and rotating their head to change the
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viewpoint direction. Additional unique characteristics of virtual reality, such as
zooming in (a major focus of the present study), were not used in that study.

Using virtual reality to display artwork can enhance the viewer’s
appreciation for that art and its details. According to a study by Reymond et al.
(2020), art students have become acclimated to seeing digital reproductions of
artworks on computer screens rather than physically seeing the originals in
museums or exhibitions. Nowadays, art learners can access high-resolution
artwork at any time and from any place due to advancements in digital
communication technology. Furthermore, it is generally presumed that these
reproductions are aesthetically comparable to the original artwork. Compared to
the originals, however, they differ in the representation of colour, in addition to
image quality, resolution, and format. For example, the reproduction could have
a higher colour saturation than the original work.

Based on the findings of Casu et al. (2015) and Reymond et al. (2020),
one could expect that an aesthetic appreciation of art could be facilitated by the
use of immersive virtual reality environments designed by specialists seeking to
highlight elements such as texture, scale, size, and colour using devices that
reproduce the museum environment and its artistic details more closely. Thus, in
an immersive virtual museum, the ability to zoom in to see distant works and the
clarity of their details could provide an experience better than that of a real

museum.

2.5.2 The Effect of Presence on Learning Experience

Dengel and Magdefrau (2019) and Casu et al. (2015) stated that interactivity and
vividness can contribute to enhancing a sense of immersion as well as a sense
of presence within a virtual museum. This would support the claim by Lau and
Lee (2015) that well-developed virtual reality content has the capacity to inspire
learners, enabling them to delve more deeply into a topic and explore it in greater
detail. Casu et al.’s (2015) study combined two important elements in this
experience (interaction and vividness) that can help produce well-developed
virtual reality content. Dengel and Magdefrau (2019) suggested that the more
interactive virtual content is, the greater the immersive experience participants

are likely to have. In addition, the more vivid and clear the content is, the more
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realistic the virtual experience is likely to be and the more likely participants will
feel present in a lifelike environment.

Virtual museums that employ three-dimensional reconstructions of
physical objects and spaces usually seek to mimic a regular museum visit as
realistically and authentically as possible through the incorporation of multimedia
information, hypertext/spatial navigation, and the possibility to zoom in on and
rotate individual virtual objects (Paliokas & Kekkeris, 2008; Sylaiou et al., 2017).
In a study by Bindman et al. (2018), participants who engaged with three-
dimensional virtual content using a virtual reality headset reported experiencing
a deep sense of presence as well as immersion within the virtual environment
due to feeling involved in and connected with the environment as well as a sense
of empathy. Immersive virtual technology, in addition to supporting interaction
and providing features like image fidelity, can contribute to a sense of presence
or immersion (Bower, 2008). In general, the observations mentioned above
highlight that recent progress in virtual reality technology not only improves user
interactions but also substantially contributes to the development of a
psychologically compelling and immersive virtual environment.

In another study, Chrysanthopoulos et al. (2021) stated that using
immersive virtual reality technology helps engage various senses, and interaction
in an immersive virtual environment can enhance the perception of visual realism
and evoke a stronger sense of presence, thus enhancing the learning experience
in a museum. A study conducted by Ochs and Sonderegger (2022) gave valuable
insights into the relationship between immersive virtual reality headsets and
learning outcomes. In that study, participants evaluated the virtual reality headset
as a better tool for learning.

Navigating within a virtual museum can have a positive emotional effect
on the learner. Furthermore, studies have shown that emotional response and
the sense of presence have an effect on each other; for example, if someone is
feeling positive while they are inside an immersive virtual environment, this
emotional state can lead to a stronger sense of presence for the user when
interacting in that environment (Dengel & Magdefrau, 2019). Presence, in turn,
could lead to a more positive emotional response from the user (Pekrun et al.,
2000), which can help make virtual reality more immersive. Mamur et al. (2020)
conducted a case study on primary and secondary school visual arts teachers’
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cultural and critical readings of their virtual museum experience. The researchers
found that this experience facilitated a closer examination of works of art. In turn,
examining and understanding artworks in greater detail evoked appreciation and
interest among the participants. The researchers claimed that museums sought
to achieve many goals, including facilitating the creation of intellectual and
emotional experiences that stimulate curiosity, excitement, and empathy.
Attention and memory are stimulated by emotions, which are essential for
learning. Consequently, as art education through immersive virtual museums
continues to grow, it is important to refer to the emotional aspects of this
experience.

Commenting on the emotional effect of this experience, Westwood (1999)
stated that a sense of presence within a space is not something that people
typically consider in their everyday lives, outside of virtual reality; instead of
something they consciously think about, this sense of presence within the real
world is something that they simply feel. Westwood added that not paying
attention to emotional responses could lead to a failure to report important biases.
These biases could be related to the desire that someone might have to please
the person conducting a given study, the ways in which someone might view the
positive attributes of a given piece of technology, and the fears that someone
might have about how common digital technology has become. For these
reasons, and because such feelings are a fundamental part of being human, it is
important to examine the ways that individuals subjectively perceive or feel about
virtual reality.

The feeling of presence in immersive virtual reality plays a crucial role in
learning. Just like presence in traditional museums, the sense of presence in
virtual reality is particularly valuable for topics and modules that rely on visit-
based learning (Yow, 2022), as it significantly improves the learning experience.

The need to adopt virtual reality accelerated during the COVID-19
pandemic (Meinecke et al., 2022), as this technology could help meet the need
for more efficient remote and online education while at the same time providing
the advantage of self-paced learning opportunities (Yow, 2022). Virtual reality
technology can allow museum visitors to transcend the limitations of location and
time (Hutson & Olsen, 2022). Furthermore, using virtual reality technology in

museum exhibitions can help overcome other drawbacks of physical museums,
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including the static nature of traditional display modes (e.g., images), obstacles
to meticulous investigation and observation, and a lack of interest (Li & Chang,
2017). It can enable visitors to navigate more freely and interactively in real time
to discover and select information within a 3D environment, simulating the
experience of navigating a physical museum with varying degrees of realism
(Sylaiou et al., 2017). Furthermore, it can efficiently meet the needs of courses
that involve visit-based learning by providing more immersive and interactive
experiences that mimic real-world environments. Therefore, since its increasing
adoption during the pandemic, virtual reality has been attracting attention as a
potential instructional medium in museums. In addition, since the rapid
deployment of online learning during the COVID-19 pandemic, universities have
been preparing for another pandemic by offering courses in both offline and
online formats, including virtual reality technology to replace traditional
experiences (Roberts et al., 2024).

As an example of the trend noted above, Yow (2022) used Gather,! an
online proximity-based video-conferencing platform that allows for interaction
and self-paced learning, to develop a virtual anatomy museum and presented it
to first-year pharmacy students enrolled in the Human Anatomy and Physiology
module at Taylor’s University in Malaysia. Visiting a human anatomy museum
was one of the activities for that course, but due to the lockdown during the
COVID-19 pandemic, it was not possible to physically visit the museum. As a
result, the visit had to be conducted virtually. The aim of the study was to evaluate
the learning experiences and perspectives of the students during their virtual
anatomy museum visit. A self-administered questionnaire and universal sampling
were used to collect 61 pharmacy students experiences and feedback. The
majority of the students reported that they enjoyed the virtual visit and felt
motivated by it. They discovered that the virtual museum offered a real-world
environment with a self-paced learning mode, which reportedly helped them
comprehend anatomy lectures more thoroughly. This experience enhanced the
students’ engagement with self-paced learning during their visit. In addition,
students could use the virtual anatomy museum as an alternative platform for

visit-based learning.

I This platform can be found through the following website: https://www.gather.town/.
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As another example of the growing interest in virtual museum research,
Jones and Alba (2019) conducted a comparative descriptive mixed-methods pilot
study as a joint research project between the University of North Texas (UNT)
and the Autonomous University of the State of Mexico (UAEM). Effectiveness,
usability, and knowledge acquisition data in the Leopoldo Flores Museum in
Mexico and its online three-dimensional replica were collected and analysed. The
main findings of this study indicated that (a) students who visited the museum
after first using the virtual environment gained more knowledge about the
museum and engaged in more substantive discussion during the guided tour and
that (b) the solely virtual museum experience, when used alone without visiting
the actual museum, was similar to the in-person guided tour in terms of visitor
satisfaction and knowledge gained. In a similar study, Cecotti et al. (2020)
designed a virtual museum for paintings, in which 25 participants had their
experiences assessed using questionnaires. According to the results, students
reportedly felt as if they had been transported to an environment that presented
material in a way that was similar to how it was displayed in a physical museum.

In another study on this topic, Tatli et al. (2021) compared virtual and real
museum Vvisits in terms of perceived presence and knowledge retention. The
sample consisted of 28 students divided into two groups; one visited a virtual
museum, while the other visited a physical museum. The researchers gathered
data through semi-structured interviews with students, as well as drawings made
by those students. In virtual museum visits, participants reported a sense of
presence similar or higher to that of participants who took a physical museum
tour. Thus, based on the literature cited above, the virtual museum represents a
realistic alternative to a real museum, simulating an authentic experience while
supporting self-learning for visit-based education.

In light of the positive findings on virtual museums’ capacity to provide an
authentic museum experience, there are differing opinions among scholars about
how well they can replace a physical museum. Utkan Ozden (2019), for example,
suggested that an immersive virtual museum appears to be a powerful means of
exploring a museum without limitations or constraints; however, they argued that
it cannot fully replace a physical museum, although the virtual museum
experience does offer the advantage of being able to view and explore any
artwork or artefact simply by sitting in front of a computer. Shehade and
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Stylianou-Lambert (2020) noted that a significant limitation in virtual reality is the
impact on social interaction during the museum visits. Virtual reality tends to
immerse users in a virtual environment and isolate them from their physical
surroundings, which can hinder social interaction. This may result in users feeling
isolated from others and disconnected from the wider social context; however,
this is not the case if the virtual museum is multi-user and allowing several visitors
can enter and interact with each other.

On the other hand, Lepouras et al. (2001) suggested that virtual reality
can provide museums with a number of benefits, including the ability to solve
common issues. First, virtual museums are not bound by the same limited space
of physical museums or the requirement for visitors to interact with the exhibits.
Second, virtual reality enables the display of objects that cannot be exhibited,
such as those that are too vulnerable or valuable or cannot be displayed due to
space constraints. Third, exhibits may be observed from various perspectives
that could not be achieved in a physical museum, e.g., looking to the side or
behind the exhibit, to explore details and aspects that visitors would not normally
see. Fourth, virtual reality provides users with the opportunity to explore
environments that may no longer exist, are inaccessible due to their remote
location, or are in a state that prevents interior navigation. For example, virtual
reality could be used to create immersive experiences of archaeological sites that
have been excavated and then covered over to preserve them (e.g., see McKie,
2024). Liu et al. (2021) added that learners might fail to gain a comprehensive
understanding of the exhibits during traditional physical museum visits due to
exhibits being crowded, the museum giving them an overload of information, and
the time restrictions of a physical visit. Schofield et al. (2018) made similar points
about the advantages of virtual reality as a powerful tool that can enable museum
visitors to experience locations or objects that cannot be exhibited,
reconstructed, or re-enacted physically due to limitations in terms of available
space, funding, or number of workers. As demonstrated by the literature cited
above, there remains a conflict of scholarly opinion regarding the extent to which
virtual museums could serve as a viable alternative to physical museums.

Ochs and Sonderegger (2022) mentioned that although more and more
studies have examined immersive virtual reality, only a comparatively small

number of these have analysed how the sense of presence could influence
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learning in this context. More specifically, despite the apparent learning benefits
of using immersive virtual reality in art education and museums, few studies have
measured the effect of presence in virtual museums on the art learning
experience, as the majority of previous research have focused on the benefits of
immersion and its effects on the learning experience. Therefore, additional
research is needed that addresses the link between presence in immersive virtual
museums and the quality of the art learning experience. Since so few studies
have examined presence in virtual museums (Zhou, 2019), the present study
looked at presence as a theoretical consideration in the effect of an immersive

virtual museum on art learning.

2.5.3 The Effect of the Flow State on the Learning Experience
Many researchers have claimed that visiting a physical museum generally
induces a state of flow in visitors. A number of studies have examined this
phenomenon, but one of the most noteworthy is Latham (2016). Latham (2016)
compared the numinous experience of visiting a physical museum with the
psychological concept of flow, highlighting both their structural similarities and
distinctive characteristics. A numinous experience refers to a connection to a
deeper, more profound dimension beyond an ordinary visit to a museum. Some
individuals seek a more profound and meaningful connection with a historical
place or period that evokes an emotional response. The study’s results revealed
that flow was a significant part of the museum visitor experience and that it should
be integrated more directly into the general understanding of the potential results
of museum visits. Accordingly, the researcher identified four themes in a visitor’s
‘numinous” experience with museum objects, as outlined in the quote below:

Object Link: The object initiates an experience that links the

experiencer to the past through both tangible and symbolic

meanings; Being Transported: The experience is felt as if

being transported to another time and place; it affects the

experiencer temporally, spatially, and bodily; Connections

Bigger than Self: Deeply felt epiphanic connections are

made with the past, self, and spirit; Unity of the Moment:

The numinous experience with museum objects is holistic,
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a uniting of emotions, feelings, intellect, experience, and
object. (Latham, 2016; p. 6)

Csikszentmihalyi and Robinson (1990) examined whether museums
might represent a barrier to the people visiting them being able to have a deeper
experience. They gave some practical suggestions to solve this issue by making
changes to the museum in ways that could encourage a flow state. These
recommendations included providing benches or other places to relax, better
lighting arrangements, fewer distractions, better noise and crowd management,
and employing didactic methods that make visitors feel more confident and help
them with establishing realistic goals when visiting the museum.

The literature cited above has illustrated the value of more directly
integrating the concept of flow into the understanding of how museum visits affect
individuals, in particular art learners. From my personal experience, during a visit
to a museum, art learners always try to gain a deeper understanding of art
concepts, connect more profoundly with the artwork, and develop their
appreciation for art. For that reason, the present study sought to ascertain
whether the flow state and art learning experience may be affected by the
interactive and immersive characteristics of a virtual museum. Interactive and
immersive characteristics are essential to learning through this type of
technology.

Prior research has pointed out the significance of interactivity in enhancing
the effectiveness of learning. Ha and Im (2020), for instance, highlighted the
positive impact of interactive and visual learning tools on the flow state and the
learning experience. Interaction when using learning tools can enhance
concentration (Esteban-Millat et al., 2014; Ha & Im, 2020; Kiili, 2005), curiosity,
and hedonic motivation (Oudeyer et al., 2016), thereby promoting learners’ active
role in knowledge construction (Evans & Gibbons, 2007). Kucuk and Richardson
(2019) suggested that interactivity encourages cognitive and emotional
engagement while preventing distractions. Ha and Im (2020) stated that
interactivity in online learning tools resulted in a state of concentration and
absorption comparable to the flow state. Such research has shown how
interactive and visual learning tools can induce a state of flow, enhancing the

overall learning experience.

61



In another study, Ha and Im (2020) claimed that interaction plays a crucial
role in fostering a flow state and influencing the learning experience. Colour
theory principles were employed in two distinct versions of a website they
developed. They conducted two studies to examine how learners were affected
by an online learning tool offering interactive content that could be personalised.
One version of the website featured non-interactive visual content, while the other
used an interactive visual learning tool that enabled dynamic manipulation of
visual content. The second study delved into the personalisation of difficulty
levels within the interactive online activity. The key findings of their study
indicated that interactive learning could promote active engagement by capturing
students’ attention, addressing their interests, and reducing distractions in their
surroundings. This appeared to increase students’ enjoyment and their
perception of its hedonic value, which were both enhanced by offering
personalised difficulty options, increasing the positive effects of the tool and
ultimately contributing to an improved flow experience for learners. Their study
showed the significance of interactive and personalised elements in the online
learning and flow experience of college students. Nevertheless, it was conducted
using a website focusing on the principles of colour theory rather than the
immersive virtual environment targeted in the present study.

Various studies have claimed that interaction within a 3D environment can
enrich the learning experience. For example, McLellan (2004) suggested that
characteristics of virtual environments—such as 3D images and interactive
displays, where users have control over the content viewed or visited—could
encourage users to learn more about a given subject. In another study, Sylaiou
et al. (2017) evaluated the efficacy of virtual museums with interactive 3D
reconstructions according to 164 learners, the majority of whom were
postgraduate and undergraduate students at Aristotle University. Five
representative museum websites were selected (featuring panoramic images,
scalable images with text, searchable databases, 3D environments, and videos)
in accordance with predetermined criteria. These criteria were imageability,
interactivity, navigability, personalisation, and communication. After exploring
these websites, participants were required to complete a questionnaire that
addressed a variety of generic learning outcomes, including knowledge, skills,
values, emotions, and behaviour. The findings of the research, contrary to
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expectations, revealed no apparent effect on learning outcomes. Positive
aspects of the virtual museum that were acknowledged by participants who were
familiar with gaming included it being “realistic”, “interactive”, “appealing”, and
“exciting”. In particular, the participants expressed appreciation for the chance to
visit a virtual museum, praising the ability to examine details of Van Gogh’s
paintings. Interactive features enabled them to explore and appreciate the 3D
museum’s content. This aligned with Casu et al.’s (2015) finding that virtual reality
enabled students to explore the basic elements of artwork, such as texture, scale,
and size, and appreciate its details. The study also closely aligned with the typical
practices of art learners when examining artwork in museums, as well as with
Katz and Halpern's (2015) assertion that an online virtual museum can
encourage students to become more enthusiastic about exhibitions and more
deeply engaged with their content.

Another core feature of the virtual museum is the ability to let students
freely access and interact with museum content from around the world
(Kampouropoulou et al., 2013). Moreover, virtual museums can gather artworks
physically located in different places so that they can be compared in one place
(Casu et al., 2015). They allow learners to choose what they want to study,
encouraging a student-centred constructivist learning environment. In this way,
virtual museums can help bridge the gap between formal and informal education
and enhance active learning through interaction with museum collections (Liu,
2006). The interaction tools for exploring images (e.g., options for manipulating
images) in online museums enhance interactivity and enable visitors to freely
access exhibit details that might not be visible to the naked eye due to size or
spatial restrictions in physical museums; for example, visitors could use the zoom
feature to see distant locations inside the museum, such as the ceiling, thereby
enhancing the overall museum experience (Sylaiou et al., 2009; Sylaiou et al.,
2017). Mundy and Burton (2013) added that the integration of digital and 3D
interactive content in museums has the potential to trigger aesthetic sensitivity in
people. Since not all elements of a painting or museum are easily accessible or
easy to see with the naked eye, offering more interaction in virtual museums
could facilitate access to these details.

A sense of control can play a crucial role in a user reaching a state of flow
and becoming immersed in an interactive experience (Ha & Im, 2020). Being
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given the freedom to move, make choices, and control their interactions can help
learners focus on the present moment and ignore distractions. A head-mounted
display can facilitate this immersion and concentration in virtual reality by
isolating users from outside distractions. Considering the negative effects that
distractions can have in education, including visual, physical, and auditory
interruptions, the isolation from external influences provided by a head-mounted
display offers a significant advantage over a traditional learning environment
(Ochs & Sonderegger, 2022).

In support of the above argument, Guerra-Tamez (2023) presented a
theoretical model for virtual reality learning by surveying undergraduate art and
design students. An analysis of 200 surveys suggested that immersive virtual
reality using a head-mounted display improved flow, which affected the learning
experience via motivation, curiosity, cognitive benefits, reflective thinking, and
value perception. Similarly, Perry et al. (2017) claimed that immersive virtual
reality increased students’ interest and engagement and helped them better
understand the content. According to Rogers (1957), students cannot learn
without motivation, while Kampouropoulou et al. (2013) noted that the needs and
interests of students need to be taken into account. Based on the literature, virtual
reality may align with university students’ interests and needs. However, flow and
immersive virtual museums have only been examined together in a very small
number of studies within the context of art learning, the focus of the present
study.

Research has shown that one of the most significant benefits of virtual
reality is that it allows users to approach objects and settings from various
perspectives (Dede, 1995). In one study, Lin et al. (2020) noted that the proper
projected size of artwork should be considered for better reading and viewing,
and there is a need to improve the design of object size and interaction for a
virtual exhibition to be as impressive as a physical one. In another study, Guerra-
Tamez (2023) stated that introducing students to a virtual 3D environment could
help them develop a deeper appreciation for the creative process as well as a
better understanding of complex concepts. This is because, with virtual
environments, learners interact and explore in new ways, using different tools
and experiences to reach their creative potential. Moreover, it could simulate
historic works of art and design, allowing students to view them in higher
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resolution and obtain a deeper comprehension of their context. Moreover, 3D
interactive content in digital museums can increase visitors’ motivation, stimulate
aesthetic sensibilities and creativity, and provide new approaches that engage
visitors in new individualised interactive experiences (Mundy & Burton, 2013).

Diverse opinions and points of view appear among researchers
concerning whether using a head-mounted display in an immersive virtual
museum will contribute to an improved aesthetic experience for users. Taking a
sample of 78 university students, Lin et al. (2020) compared the experience of
art appreciation through desktop and head-mounted display virtual reality to
appreciating a physical painting. The evaluation of paintings and the emotions
expressed during their appreciation did not differ significantly across conditions,
indicating that the participants believed that the paintings were comparable
regardless of whether they were viewed in virtual reality. Due to technological
limitations, the participants viewed head-mounted displays as hindering the free
appreciation of artwork. While such displays allowed users to look in any
direction, the painting scale was fixed without the ability to manipulate it.
Therefore, viewers were unable to see fine details on the paintings.
Consequently, the absence of some interactive features such as zoom can
negatively impact the virtual reality experience.

Although using head-mounted displays to explore virtual museums can
promote a state of flow by reducing distractions and increasing the focus on
museum content, some critics have raised concerns about their use and impact.
Yow (2022) expressed a concern that students engaging in online learning faced
greater social isolation. This barrier may negatively impact students’ academic
performance, learning experience, and overall success during their university
years.

Furthermore, several studies have addressed potential negative physical
side effects of virtual reality use, particularly in immersive environments (Davis
et al., 2014). The most common is cybersickness, a type of motion sickness
involving symptoms of discomfort and illness caused by immersion in virtual
reality (Mazloumi Gavgani et al., 2018; Davis et al., 2014). Ochs and
Sonderegger (2022) listed motion sickness, simulation sickness, and rift
sickness. People using a virtual reality headset might suffer from nausea,
sweating, dizziness, and loss of balance. McMahan (2003) suggested that these
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symptoms were likely caused by poor design or overlong use of the hardware,
while McCauley and Sharkey (1992) asserted that the sense of motion in virtual
reality contributed to both simulator sickness and presence. The mismatch
between visual stimuli and the appropriate vestibular or proprioceptive feedback
is the most likely cause of these symptoms (Mazloumi Gavgani et al., 2018). This
means that when the brain receives conflicting signals from the eyes (which
detect motion) and the vestibular system (which helps with balance and sensing
motion), it can cause confusion. The vestibular system helps the brain
understand the body’s position, keeping people balanced while walking,
standing, or turning their head. Mousavi et al. (2013) noted that other factors
were known to increase the likelihood of experiencing cybersickness. Some of
these were related to technical issues such as flickers, lags, and position tracking
errors. Others were related to individual differences, such as gender, age, and
illness. Children from the age of 2-12, women, and individuals experiencing
some forms of illness are more likely to be affected by cybersickness.

In their study, Kucuk and Richardson (2019) found that having a good
interface could promote higher emotional and cognitive engagement in online
learning. In addition, prior research has suggested a relationship between
learning and learner emotions (Sylaiou et al., 2017). Chng (2019) asserted that
emotions are a complex state of feeling that leads to physical and psychological
changes, impacting both thought and behaviour. In learning, emotion refers to
the feelings that learners express when the learning process takes place (Shuck
et al., 2013). Emotions are thus an important variable in the learning process
(Rager, 2009). Chng (2019) found that both positive and negative emotions—
such as excitement, enthusiasm, confidence, frustration, enjoyment, hope,
anger, anxiety, and fear—could affect learning progress. Negative emotions
among students made it more difficult for them to continue their studies, while
positive emotions helped them with absorbing information.

Many of the studies examining immersion in virtual reality have agreed
that positive emotions associated with the experience contributed to increased
interest. For instance, Guerra-Tamez (2023) stated that virtual reality offered an
engaging and immersive experience that could help keep learners interested in
what they were doing. The state of flow (Csikszentmihalyi, 1990) and the feeling
of presence (Slater, 2003) resulting from the immersive virtual experience could
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also increase interest in activities and enjoyment from being transported to the
virtual environment. In a recent exploratory investigation, Marin-Morales et al.
(2019) examined the psycho-physiological responses evoked during the free
exploration of an art museum and its virtual rendition within a 3D immersive
virtual environment. Using wearable technology, the researchers recorded
electroencephalographic and electrocardiographic data from 60 participants.
Their analysis revealed a deep involvement of brain synchronisation in the
processing of emotional stimulation within a virtual reality setting.

Such findings align with the tendency of visual artworks to evoke deep
emotional responses in viewers. For example, the monochromatic prints of Kathe
Kollwitz may evoke a feeling of sadness or even depression (Arnold et al., 2014).
Each student finds a personal set of emotions in each piece of art, and it is this
ability to feel empathy for the tone of the work and then to have a dialogue about
those feelings that aids in understanding artistic content. When one interacts with
a painting or sculpture, there are instances where one may feel a connection or
empathy, as if sharing one’s own experiences with the work (Brinck, 2018). The
act of finding meaning in, understanding, or otherwise appreciating art has long
been seen as connected to pleasurable psychological reactions (Funch, 2022).
Since this pleasurable feeling is an outcome of appreciating art, it is called
aesthetic pleasure. Vischer (1873) emphasised the importance of emotion and
empathy in understanding art. He argued that aesthetic experience comes from
a concept known as Einfuhlung, which translates to “feeling into” or “in-feeling”.
According to him, when we interact with works of art, we do not just observe them
passively but emotionally connect with them by imagining ourselves as part of
them, interacting with content on a cognitive and emotional level that resonates
with the thoughts, feelings, and expressions conveyed by the artwork. Chng
(2019) argued that the roles of individual emotions in online learning settings
have been discussed separately (e.g., enjoyment in one study and awe in
another) but not typically within the same study, and there may be many other
types of emotion present throughout the learning process. Therefore, during the
current study, these emotions were discussed in light of the experiences of

presence and flow.
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2.6 Constructivist and Immersive Virtual Museums and Art Education
According to Kealy and Subramaniam (2006), sensory immersion in education
has been shown to raise students’ interest, knowledge, and creative learning.
Museums offer students the opportunity to learn new things and build on what
they have already learned, look for things to learn that interest them, engage in
learning by doing, assess how they learn, gain valuable navigation skills, have
new experiences, and become more confident in themselves (Sylaiou et al.,
2017). Such opportunities are also available in the direct, first-person
experiences offered by virtual museums, which enable students to immerse
themselves and participate more actively in their studies (Alawad et al., 2015) as
well as acquire strategies for learning by doing (Said & Suboh, 2014).

Although there is no single approach that can satisfy all visitors’ interests,
a constructivist museum seeks to provide learners with opportunities to construct
their own narratives and reach their own conclusions about the meaning of the
exhibition’s content (Hein, 1999). Such museums let students make their own
connections with the material, encouraging diverse ways of learning. As
mentioned in Section 2.2.1, constructivist educational theory posits that learners
construct knowledge in their minds by interacting with the world rather than by
passively adding new facts (Hein, 1998). Similarly, Katz and Halpern (2015)
stated that using virtual reality lets users interact with museums as if they were
visiting a physical location, deciding what to look at and from what distance and
angle; in this way, it can be anticipated that users will become much more
immersed in the environment presented by the museum, thereby perceiving their
experience as less mediated and more real. Immersive virtual reality can thus
help students gain a deeper understanding of the culture and context of the
material they are learning about, ultimately leading to a more meaningful learning
experience (Xu et al., 2022). Moreover, Chiang et al. (2014) suggested that
students can develop a deeper understanding of a topic and become more
engaged in learning by participating in activities such as field trips and interactive
exhibitions through virtual reality.

With the above literature in mind, there are clear overlaps between
learning in virtual reality and the goals of constructivism (Hein, 1991; Mulcahy,
2016). People who visit virtual museums have the autonomy to freely explore

information in context, in line with a constructivist learning approach. In this way,
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visitors engage in actively constructing knowledge about the content on display
as well as themselves (Sylaiou et al., 2009).

Although constructivist theory has gained relatively wide acceptance in
education due to its emphasis on active learning, direct experience, learner
engagement, and learner-constructed knowledge, it also has certain noteworthy
limitations (Kirschner et al., 2006). The main drawback is that constructivist
pedagogy involves minimal instructor guidance due to its emphasis on
approaches such as discovery, problem-based, inquiry, and experiential
learning. In such a minimally guided approach, students are placed in inquiry-
based learning contexts and tasked with independently discovering the
foundational and well-known principles of science by imitating the investigative
practices of expert researchers (Janssen et al., 2010; Kirschner et al., 2006; van
Joolingen et al., 2005).

Compared to instructional approaches that place more emphasis on
guiding the learning process, minimally guided instruction can be less effective
and less efficient (Kirschner et al., 2006). For example, in science education,
when students acquire knowledge through pure discovery methods with minimal
guidance, they often feel “lost and frustrated” in the classroom (Kirschner et al.,
2006, p. 6), which can lead to misconceptions and incomplete or disorganised
knowledge as a result (Brown & Campione, 1994; Hardiman et al., 1986;
Kirschner et al., 2006). Others have asked why constructivists advocate for
learners to independently construct basic scientific concepts, such as potential
energy and valency (Matthews, 2002, Taber, 2019). Driver (1983), a key figure
in constructivist science education, noted that students are highly unlikely to
independently develop scientific concepts without significant guidance from
teachers.

Moreover, minimal guidance can lead to unequal learning outcomes
(Sylaiou et al., 2017). According to Piaget, the knowledge people interact with is
added to schemas of prior knowledge, wherein learners construct knowledge
(Taber, 2012). Taber (2012) noted that constructivist learning heavily depends
on the prior knowledge, experiences, and intrinsic motivation of the learner to
direct their own learning process, so the lesson will be understood and
interpreted in many different ways. This is because prior experiences impact on
how students understand and perceive concepts (Jonassen, 1991; Alanazi,
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2016). As a result, detractors contend that constructivism might not be equally
beneficial for all learners (Alanazi, 2016). While unguided learning can aid
comprehension, cognitive load theory suggests that free exploration in complex
environments can increase working memory load and undermine learning,
particularly for novice learners who lack the schemas to integrate new and past
knowledge (Kirschner, 2006). Moreover, some psychologists have criticised it for
letting dominant students control the classroom while average students are
ignored (Gupta, 2011). Thus, there are a wide range of learning outcomes
because students have diverse levels of ability and so require varying degrees
of instruction and organisation in the classroom.

Despite the concerns outlined above, most of the research criticising
constructivism has been conducted in the sciences and is not necessarily
applicable to art learners, whose task is to describe and interpret artwork rather
than to acquire facts about it. In the present study, students participated in
learning experiences within a virtual museum using a free exploration approach.
This created the potential for gaining knowledge from direct observation rather
than relying on perspectives provided by others. The museum represented an
authentic learning environment, following an instructional approach that places
students in environments in which they can explore, discuss, and meaningfully
construct concepts about issues directly relevant to the real world (Donovan et
al., 1999). Thus, museums support first-person experiences and attract students’
attention, motivating them to study and thereby enhancing their reflection (Winn,
1993). In addition, the learning that occurs in museums could be seen as
unconventional and largely democratic (Tripathi, 2020). In museums, art
students are encouraged to freely explore, ask questions, and seek answers.
With the absence of texts in the museum and a planned route for visitors to follow,
different visitors could construct their own meanings, and they may choose
different artefacts to examine and reflect upon. For instance, one museum visitor
that Tripathi (2020) interviewed tried to understand and engage with the artworks
and constructed her own meanings. The role of museums is thus shifting from
being primarily authoritative knowledge sources to providing individuals with
opportunities to learn in their own ways and allowing visitors to engage in
independent learning (Tripathi, 2020). This is aligned with art learning; students’
appreciation of art is a subjective and individual interpretation of the content they
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have learned and experienced (Tripathi, 2020). This means that a virtual
museum, when incorporated into a university course, could benefit from both
guided and individual exploration being made available. Guided exploration
offers structured goals and insights from experts, making it easier for students to
understand the background and value of the material on display. In contrast,
individual exploration enables a more personal engagement with the displayed
material, encouraging students to come to their own conclusions about it and
develop a deeper emotional connection to it.

A large number of studies have discussed the role of constructivism in
schools, but only a few of them have examined this issue among undergraduate
university students. In one of these studies, for example, Alt (2015) measured
academic self-efficacy in 167 undergraduates, comparing problem-based
learning to lecture-based learning. Students in problem-based learning saw the
learning environment as more constructivist and had higher academic self-
efficacy than those in lecture-based learning. The most significant positive
predictor of academic self-efficacy in the study was the extent to which higher-
order meta-cognitive learning processes towards knowledge were engaged.
Despite the positive results among undergraduates, they only participated in a
few studies, particularly in art. The present study will therefore enrich this area of
research by taking a constructivist approach to art learning among

undergraduate university students in an immersive virtual museum.

2.7 Learner Attitudes Toward Immersive Virtual Museums
The second research question of this study sought to understand the impact of
the immersive virtual museum experience on art learners’ attitudes toward using
this technology. Bandura (1977) highlights that people’s experiences and
observations significantly shape their attitudes and behaviours. Supporting this,
research indicates that engaging virtual environments also positively influence
learners' attitudes (Konecni, 2015; Li et al., 2002; Shim, 2003). In their study,
Taylor and Todd (1995) claimed that positive attitudes toward learning in a virtual
environment could lead to better participation and learning. This claim has been
supported by a number of recent research.

Deng et al. (2023) argued that having experience of visiting virtual

museums influenced visitors’ willingness to visit museums in the future. The
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researchers distributed questionnaires to 429 participants. The participants were
55% women and 45% men, and most of them were 18-35 years old, generally
with a higher education level (a bachelor’s degree or above). Over 66% of the
sample reported having prior experience with a digital museum. The results
revealed that the more positive the cognitive experience was during a virtual
museum, the more positive emotional evaluations were found, which in turn
increased participants’ willingness to visit physical museums in person.
Furthermore, the researchers found that cognitive immersion, interactive
experience, hedonic experience, and available experience all had a positive
effect on the participants’ intention to visit physical museums in the future.

For their study, Liu et al. (2021) designed a virtual museum called Tujia
instruments museum (Vtujia). The design of the museum was based on seven
principles of multimedia design. These principles were coherence, signalling,
redundancy, spatial contiguity, temporal contiguity, multimedia, and
personalisation principle. The experiment involved 56 college students who
volunteered to participate in the study. Among them, there were 21 men and 35
women. The age range of the participants was between 20 and 22. The
participants received instructions to experience Vtujia and complete a
questionnaire. The findings revealed that the students held a positive attitude
toward the virtual museum. This positive attitude suggested that virtual museums
can be a valuable tool in education, potentially increasing interest in learning and
engagement and paving the way for further research and applications in diverse
educational contexts.

Kampouropoulou et al. (2013) investigated the construction and use of art
heritage virtual museums in education. After 100 students were taught using this
method and answered a questionnaire, most participants reported positive
attitudes, based on the idea that virtual museums enriched the traditional
methods of learning. In contrast, Antonaci et al.’s (2013) study assessed 29
Italian school teachers and 372 students’ awareness, perception, and actual use
of virtual museums and found a low use of virtual museums. This was despite
participants considering them powerful tools.

In a study conducted in Saudi Arabia, Ismaeel and Al-Abdullatif (2016)
examined the potential that virtual museums had as an effective educational tool.
They investigated the views of sixth-grade students regarding the interactive
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Virtual Museum of Al Hassa Cultural Heritage. At the end of the course, 118
students answered a questionnaire. The results revealed positive attitudes
toward using an interactive virtual museum in cultural heritage education. This
finding confirmed the importance of virtual museums as a means of enriching
and complementing the curriculum. On the other hand, Saudi Arabian
universities rarely use digital technology in education (Al Mulhim, 2014).
Moreover, few studies have addressed the attitudes of art students toward
immersive virtual museums in art education or considered these museums as
powerful learning tools. This gap in the literature motivated the present study.

In their study, Baxter and Hainey (2019) used a mixed-methods approach
to assess the perspectives of 100 undergraduate students in the creative
industries on the use of virtual reality. Their goal was to determine whether virtual
reality had the potential to support and provide novel pedagogical avenues in
higher education. The majority of the findings were positive, with students
indicating that virtual reality could be used in education. Due to the small sample
size and the fact that the research was conducted at only one academic
institution, generalisations could not be made from the results; however, some of
the findings may be transferable to other settings and similar situations.

Cecotti et al. (2020) proposed a new fully immersive virtual reality museum
for paintings. It was designed for art history lecturers in which users could explore
a series of paintings in their original size. The originality of the application was
that anyone could easily modify its content, including the paintings and questions
linked to each painting, without prior programming experience. Through a NASA-
Task Load Index test (NASA-TLX) and system usability scale (SUS), 25
participants assessed the workload and system usability. The results indicated
that the system was highly usable, suggesting it could be implemented in art
history courses to increase engagement among students. Regardless of the
limitations of the virtual reality technology, participant feedback indicated that the
immersive aspect was successful and that the learning benefits could be
extended beyond art history students to various individuals interested in art. On
the other hand, Cecaotti et al. (2020) noted that although the resolution of current
virtual reality headsets is sufficient for appreciating visual art, users still recognise
that they are staring at a computer screen. Therefore, compared to an actual

museum, the virtual reality experience could be seen as more restrictive.
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Many studies have employed quantitative tools to measure learner
attitudes toward using digital technology, typically using the technology
acceptance model (developed by Fred D. Davis in 1989), the main model used
in acceptance research (Vogelsang et al., 2013). The main component of the
model is the user’s attitude toward technology use. Perceived usefulness and
perceived ease of use shape this attitude and the intention to use a given piece
of technology.

In a study employing the technology acceptance model, Hung et al. (2013)
surveyed 441 users of three virtual weather museums in Taiwan. Their aim was
to offer insight into digital museum adoption from user and system perspectives.
The findings indicated that many of the participants intended to use digital
museums and held a positive opinion of them.

Based on the same model, Awang et al. (2009) likewise surveyed the
intention to use virtual reality among museum visitors. Perceived usefulness,
perceived ease of use, and perceived enjoyment were the independent variables.
This study was conducted based on a prototype of the ViSeum virtual museum.
The results showed that ease of use, usefulness, and enjoyment predicted the
use of ViSeum.

In an empirical study, Huang et al. (2015) surveyed 167 university
students’ views on learning via virtual reality applications. Their answers
indicated an intention to use virtual reality. This intention was encouraged by the
factors of interaction, immersion, and imagination, which had a positive impact
on virtual reality’s perceived ease of use and perceived usefulness, which in turn
influenced their behavioural intention to use that technology. Thus, positive
beliefs and attitudes would appear to support learners’ intention to learn in a
virtual environment (Huang et al., 2010). In this context, Huang et al. (2015)
explained the importance of evaluating user acceptance of virtual reality learning
environments in order to ensure effective use of immersive virtual reality
technology.

Flow is generally defined by a positive state of mind that can make
individuals more likely to want to enter that state again in the future (Katz &
Halpern, 2015). The learner’s ability to control the flow of information when they
are in the process of interacting with something can increase the cognitive ability

to understand, retain, and then incorporate new information. For these reasons,
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flow in virtual reality has been associated with people using virtual reality more
often and for longer periods of time (Hassan et al., 2020). In addition, when virtual
reality users feel a sense of presence in a physical museum, they are more likely
to hold a positive view of the virtual museum and the material it has on display.
In their study, Katz and Halpern (2015) showed that when an online museum was
more similar to a physical museum, visitors were more likely to view the museum
content in a positive and accurate light. In that study, the researchers exposed a
total of 565 participants to four virtual museums: these included 2D art and
aircraft museum collections and comparable 3D collections. The study revealed
that the relationship between a 3D environment and the visitors’ intention to visit
the physical museum in the future was moderated by the feeling of presence and
cognitive participation that they experienced in the virtual museum. As a result,
the researchers recommended that teachers offer 3D museum tours in order to
engage their students in a more realistic learning environment. The study also
indicated that offering multimodal feedback and richer perceptual cues—such as
the ability to view 3D objects from various perspectives and being able to zoom
in on such objects—could improve reasoning and increase interest in cultural
content. Therefore, based on these and other studies, when users perceive
virtual reality as more realistic, they are more likely to keep engaging in it and
avoid getting discouraged (Hassan et al., 2020).

Few studies have qualitatively measured learner attitudes about virtual
museums, despite such methods being encouraged. At the end of the 1990s,
researchers in information systems were encouraged to use more qualitative
methods instead of focusing entirely on quantitative methods (Hirschheim &
Klein, 2012). Palvia et al. (2003) found that qualitative research methods were
ideally suited for examining complex organisational contexts that are usually
used in the information systems field. With this in mind, qualitative research could
help promote a better understanding of art students’ attitudes about using the
immersive virtual museum in learning. Vogelsang et al. (2013) argued that
qualitative research could overcome the limitations of purely quantitative
methods in this area, since all categories and factors in a study can be described
effectually, unlike quantitative research, as three or four quantitative items cannot
measure an implementation process. Despite the valuable results of the above
research, this type of study has not often been applied to university art students,

75



and self-reported student attitudes toward an immersive virtual museum
experience are likewise limited. Such a gap in the literature calls for more
research in this area, particularly in places like Saudi Arabia where relatively few
of these studies have been conducted.

This literature review has combined dimensions of the technology
acceptance model (see Figure 2.4), highlighting key concepts such as external
factors (vivid content, cognitive immersion, interaction, and imagination) that
influence users’ perception of technology’s usefulness and ease of use. Students
find virtual reality user-friendly, facilitating effortless interaction and engagement,
and consider it highly useful for learning by enhancing their cognitive ability to
understand, retain, and incorporate new information. Consequently, students
express positive attitudes toward immersive virtual museums and intend to use
them in the future due to the positive experiences, usefulness, and ease of use
they provide. This aligns with the technology acceptance model upon which the
second research question was based.

Ease of Use

External Factors

Attitude Towards Behavioural Intention Actual System
Using VR to Use VR Use

Figure 2.4 Dimensions of the technology acceptance model (Davis, 1989).

This technology acceptance model was adopted because its goal is to
understand the personal experiences related to the factors of perceived
usefulness, ease of use, and intention to use. However, these factors of the
technology acceptance model may not sufficiently capture the details of
subjective experiences through the commonly used quantitative approach in
technology acceptance studies. Therefore, the focus shifted to qualitative
investigation, which allows for richer and deeper insights into how immersive
virtual museums affected subjective experiences related to perceived
usefulness, ease of use, and intention to use, rather than just focusing on

measuring variables as in quantitative studies.
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2.8 Chapter Summary

This chapter defined the main components of an immersive virtual museum,
including the concept of immersive virtual reality, virtual reality devices,
immersive virtual reality characteristics, the effects of such devices on users, and
how museums are adapting to this evolving technology. The theories and
concepts adopted to guide the study (i.e., constructivism, active learning, flow
theory, presence, and the technology acceptance model) were explained in
relation to virtual reality. The chapter then explained the potential of the
immersive virtual museum in the context of education, including the concepts of
presence and flow, followed by a discussion of users’ attitudes about immersive
virtual reality in museums and their intention to use this technology. In doing so,
the chapter highlighted a gap in the literature that the present study seeks to
address.
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Chapter 3: Research Design

3.1 Introduction

The purpose of this study is to understand the effect that an immersive virtual
museum can have on art students’ self-reported learning experiences as well as
how this experience affects their attitude toward experiencing more such
experiences in the future. The first research question and its two sub-questions
targeted students’ learning experience with an immersive virtual museum
through their sense of presence and flow:

1. How do art students in higher education in Saudi Arabia experience

learning in an immersive virtual museum?

1.1 How do art students in higher education in Saudi Arabia
experience presence when learning in an immersive virtual museum?
1.2 How do art students in higher education in Saudi Arabia
experience flow when learning in an immersive virtual museum?

The second research question and its related sub-questions targeted the
same students’ attitudes toward the immersive virtual museum used in this study:

2. How do art students in higher education in Saudi Arabia perceive

learning through an immersive virtual museum?

2.1 How do art students in higher education in Saudi Arabia perceive
the ease of using an immersive virtual museum in their learning?

2.2 How do art students in higher education in Saudi Arabia perceive
the usefulness of immersive virtual museums in their learning?

2.3 How do art students in higher education in Saudi Arabia intend to
use immersive virtual museums in the future?

This chapter provides an overall discussion of the methodology of the
study. It begins with the research approach, including how an interpretivist
paradigm and qualitative approach guided the study. It then states the
researcher’s stance on the philosophical worldview that framed the study. This is
followed by a description of the procedures that were adopted in this study to
understand the participants’ experiences in the immersive virtual museum and
their attitudes toward learning through such museums and intention to use them
again in the future. The participants as well as the data collection and analysis

techniques employed in the study are described in detail. The chapter then
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discusses the researcher’s role in the study, the steps that were taken to increase
the trustworthiness of the findings, and some of the main ethical considerations

that were taken into account.

3.2 Research Approach

All research involves taking a particular philosophical worldview and research
paradigm to collect, analyse, and present findings. Although usually implicit, a
study’s paradigm significantly influences the thinking and practices involved in
carrying out the study (Wahyuni, 2012). Research paradigms assist researchers
in defining the nature of an enquiry along specific philosophical dimensions
(Guba & Lincoln, 1994; Blanche et al., 2006), guiding them to select methods
that align ontologically and epistemologically with their fundamental beliefs
(Guba & Lincoln, 1994), and justifying their choice of particular methods (Crotty,
1998).

Research paradigms can be distinguished by two main philosophical
dimensions: ontology and epistemology (Kalof et al., 2008; Laughlin, 1995;
Saunders et al., 2009; Wahyuni, 2012). Ontology can be defined as “an area of
philosophy that deals with the nature of being, or what exists; the area of
philosophy that asks what really is and the fundamental categories of reality”
(Neuman, 2011, p. 92). It focuses on the existence of reality, which can be
perceived as either dependent or independent of social actors and their
interpretations, depending on the theoretical framework followed (Saunders et
al., 2009; Wahyuni, 2012). Epistemology, in contrast, refers to “an area of
philosophy concerned with the creation of knowledge; it focuses on how we know
what we know or what are the most valid ways to reach truth” (Neuman, 2011, p.
93). Epistemology emphasises ways to generate, understand, and use
knowledge that are considered acceptable and valid within the given framework
(Wahyuni, 2012). Furthermore, a research methodology can be quantitative,
qualitative, or mixed, depending on the specific needs and objectives of the study
(Bryman, 2012).

The purpose of the present study was to understand how individuals
interpreted their learning experiences, their attitudes and intention to use this
technology in the future. Specifically, it explored how participants constructed
their understanding of the world through their interactions with their environment.
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Consequently, this research was based on an interpretivist worldview, which
emphasises the subjective interpretation of social phenomena.

The interpretivist paradigm seeks to understand individuals’ views about
their own experiences (Guba & Lincoln, 1989). Interpretivists believe that reality
is based on social actors and their subjective perceptions and interpretations of
it. Because of the diversity in individuals’ backgrounds, assumptions, and
experiences, social reality can be understood through the lens of multiple
perspectives (Hennink et al., 2011). Thus, to understand participants’
experiences and subjective meanings, interpretivist researchers tend to engage
in a dialogue with participants (Wahyuni, 2012) in order to get specific details
about a particular social reality being studied and to display them in a narrative
form of analysis (Neuman, 2011). Axiologically, interpretivist researchers study
reality from social actors’ personal perspectives; thus, participants and
researchers’ values significantly influence the collection and analysis of data in
this type of research. The interpretivist researcher is viewed as the “primary
interpreter and filter” of data (Goodwin & Goodwin, 1996, p. 111). According to
Drisko (2013), this type of “researcher serves as a witness and also as a
translator of experiences and understandings across different social groups” (p.
85). As a result, the researcher should try to be as objective as possible in
gathering and analysing the data.

A qualitative approach to research focuses on exploring and
understanding the individual meaning of a phenomenon by collecting detailed,
in-depth data (Creswell, 2014). Such data are often gathered to answer questions
about what is happening or how something came about (Suter, 2012). For these
reasons, qualitative research findings typically focus on words rather than on
numbers (Bryman, 2012). This type of research is widely used in the field of
education due to its ability to investigate topics within their natural contexts and
to interpret phenomena based on the subjective interpretations given by
individuals (Denzin & Lincoln, 2011). Qualitative research is frequently described
as inductive in nature, focusing on identifying themes from the data without
forcing a specific theoretical model. According to Braun and Clarke (2019), this
type of analysis involves the interpretation and construction of meaning by the
researcher. Themes are developed through a process of interpretation that
incorporates the researcher’s conceptual influences and understanding. This

80



process is not purely inductive but rather integrative, combining both inductive
and deductive elements. This methodology involves exploring a variety of
possible interpretations of the data in order to show how the researcher came to
a particular conclusion, thus making it easier for readers to assess how valid the
stated results are.

To gather the data, the researcher in the present study employed semi-
structured interviews. The main benefit of this data collection method is that it
enables the interviewer to communicate directly with the participants in a way
that can ultimately produce more detailed information, such as through
elaboration and clarification (Shneiderman & Plaisant, 2006). It provides an
opportunity for participants to share their perspectives, beliefs, and emotions,
offering a deeper understanding of the meanings they assign to events and
situations. In this context, the interviewer should seek to establish a rapport with
participants, listen actively, and engage in a process of data analysis to identify
themes within the responses of the participants. A semi-structured interview
consists of a set of pre-planned main questions that are used as a guide to cover
the same topics with each person who is interviewed, who is then given the
opportunity to clarify or provide further details, if needed, to reach a deeper
understanding (S6nmez, 2013).

Moreover, semi-structured interviews allow for flexibility in the data
collection process. While the pre-planned questions ensure that certain topics
are addressed uniformly across all interviews, the interviewer can adapt the
conversation based on the participant’s responses, pursuing interesting or
unexpected lines of inquiry as they arise. This adaptability can lead to richer,
more nuanced data, capturing the complexity of participants' experiences and
perspectives. The open-ended nature of semi-structured interviews facilitates a
conversational style, encouraging participants to express themselves more freely
and openly than they might in a more structured or rigid interview format. As
participants articulate their thoughts and feelings in their own words, the
interviewer can probe deeper into their responses, seeking to understand the
underlying reasons and motivations behind their statements. This method aligns
well with the interpretivist paradigm’s emphasis on understanding the subjective

meanings and interpretations individuals attach to their experiences.
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In addition, the interactive nature of semi-structured interviews helps build
a rapport between the interviewer and the participants, which can enhance the
quality and depth of the data collected. When participants feel comfortable and
trust the interviewer, they are more likely to share candid and detailed
information, leading to a richer and more comprehensive understanding of the
research topic. The process of conducting semi-structured interviews also allows
the researcher to observe non-verbal cues, such as body language and facial
expressions, which can provide additional context and insight into the
participants' responses and motivate the researcher to delve deeper into the
reactions and try to understand them. These observations can be valuable in
interpreting the data and understanding the full scope of participants' experiences
and perspectives. Thus, semi-structured interviews are a powerful tool for
qualitative research within the interpretivist paradigm, enabling researchers to
gather in-depth, nuanced data that reflect the complex and varied realities of the
participants' lived experiences.

3.3 The Researcher’s Stance on the Research Paradigm
| expected that introducing an immersive virtual learning experience to art
students would most likely produce an effect on their learning or attitudes.
Therefore, | wanted to understand what these effects might be. To answer the
research questions, | adopted an interpretivist research paradigm, as it was the
most relevant to the present study. This research examined the shared meaning
and understanding of the participants’ experiences. As such, the participants
were asked to describe their individual experiences, with the researcher
documenting the subtleties of these experiences through face-to-face individual
interviews and then producing interpretations of what participants said and felt in
this context. | decided to use a qualitative approach for two main reasons. First,
such an approach would be more appropriate to provide an in-depth
understanding and interpretation of the participants’ responses to the experience.
Second, the nature of the required data relied on the words that participants used
to express their experience. This would entail constructing the meaning and
impact of the immersive learning experience.

Additionally, the interpretivist paradigm aligns well with the aim of
exploring the subjective realities and personal meanings that participants attach
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to their experiences. This paradigm acknowledges that each participant's
perspective is unique and valuable, thereby enabling a richer and more nuanced
understanding of how immersive virtual learning influences art students. By using
qualitative methods, | could delve deeply into the participants' narratives,
capturing the complexities and intricacies of their experiences.

This approach not only facilitated a thorough exploration of individual
responses but also allowed for the identification of patterns and themes that
might not have been evident through quantitative methods. Consequently, this
methodology was instrumental in shedding light on the multifaceted impacts of

immersive learning environments on students’ educational journeys.

3.4 Participants

This study targeted undergraduate students from Saudi higher education art
departments who met the following criteria. Participants had to have been
enrolled in academic art courses; have studied the foundation modules, i.e., art
history and art criticism; have completed at least two years of full-time study; and
be at least 19 years of age. These selection criteria were necessary to ensure
that the students had the requisite art knowledge to participate.

After receiving ethics approval, the researcher requested a list of all
students enrolled in the art programs of two of the most prominent universities in
Saudi Arabia in the 2021-2022 academic year. The lists that the respective art
programmes gave the researcher contained 63 potential participants. All the
participants were volunteers. Additionally, all the participants in the study were
women due to the location of the study. Gathering qualitative data is complicated
in Saudi Arabia by gender norms that can hinder interaction between men and
women. Since the researcher in this study is a woman, this meant that gathering
data from male students through individual (one-to-one) interviews would have
been difficult.

One way to get around this issue would have been to have a man interview
male participants, with the main researcher interviewing female participants.
Moreover, another relevant issue is that there were no male students enrolled in
the art school programmes of either university where the study took place during
the period in which the study was conducted. As a result of these issues, all the
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interviews were limited to female students who were enrolled in the two target art
school programmes.

The researcher acknowledges that this in turn may impact the scope and
generalisability of the research findings. The exclusive focus on female students
might limit the ability to generalise the findings to all art students in Saudi Arabia
or in other cultural contexts where gender dynamics differ. Nonetheless, this
approach provided valuable insights into the experiences of female art students
in Saudi Arabia, a group that has historically faced unique educational and social
challenges. Additionally, the focus on this demographic allowed for a more in-
depth exploration of their specific perspectives and experiences, which might
have been diluted if the sample had included both genders. The researcher also
notes that future studies could expand the sample to include male students or
conduct comparative studies across different cultural settings to enhance the
generalizability and applicability of the findings. Despite the limitations, the
convenience sampling method used was appropriate for the study's aims and
context, allowing for effective and efficient data collection during a challenging
time.

After identifying a list of 47 students who qualified to participate, an
invitation was sent via email in late September 2021. The email included a brief
summary of the topic and purpose of the study, detailing what the interview would
entail, and the use of a virtual reality headset and touring a virtual museum.
Invitation recipients were asked to reply to the email if they wished to participate.
They were given six weeks to respond to the invitation and give an interview,
although this period was later extended due to a weak response rate. This study
took place during the COVID-19 pandemic, when most universities were closed,
and most courses were being taught remotely. As a result, | allowed for an
extended period to receive their consent to participate in order to reach a
sufficient number of participants.

Written consent was obtained from participants after they responded to
the invitation email. The written consent form explained the aims of the study,
what the interview would include, how their data would be used, and that
pseudonyms would be used to ensure, as far as possible, their anonymity. Of the
47 participants who met the requirements of the study, 31 replied to the email
and were willing to participate in a face-to-face interview, although one of them
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apologised for not attending after the appointment was set, leading to a final
sample of 30. This sample size was deemed sufficient to provide clarity, insight,
and understanding (see Neuman, 2011) about the role of immersive virtual
museums in art students’ experiences and attitudes.

Interviewees were asked to choose a time that would be convenient for
them at one of two available locations to conduct the interviews. This study was
conducted on the campus of two universities in the capital of Saudi Arabia that
awarded bachelor’s, master’s, and doctoral degrees in Fine Arts. Before the
study, | had worked at a Saudi university (unaffiliated with the present study) as
a lecturer, teaching theoretical and practical art subjects before moving to the
Department of Curriculum and Teaching Methods of Art Education at one of the
Saudi universities that participated in this study and worked at it for six years.
Despite the fact that | had worked at one of the universities involved in the study,
| was not the participating students’ teacher and had no power over them. This
led to a more equal relationship with the participants.

Therefore, this context was familiar to me and eased access to potential
participants. Art students usually study the foundational modules relevant to art
history, museum and exhibition studies, and art criticism in the first two years of
their programme and apply the content of these foundational modules during the
rest of the programme. Since art resources are essentially limitless, institutions
give students the freedom to search for resources through the Internet, books, or
museums and exhibitions to complement their learning. Often, these resources
are visual, with images based on a particular photographer’'s perspective. This
diversity in learning materials encourages students to explore a wide range of
artistic expressions and historical contexts, enriching their educational
experience.

The familiarity with the academic environment and the art curriculum at
these universities provided an advantage in understanding the students'
educational background and their potential engagement with the immersive
virtual museum experience. My previous teaching experience and my role in the
Department of Curriculum and Teaching Methods of Art Education helped in
designing the study in a way that was relevant and accessible to the participants.

This connection to the educational context ensured that the interviews were
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conducted in a supportive and understanding atmosphere, facilitating open and
honest communication.

In conclusion, the study's design, participant selection, and data collection
methods were carefully chosen to align with the research objectives and the
unique context of Saudi Arabian higher education. The use of the sample and
familiarity with the academic environment all contributed to the study's ability to
gather meaningful and in-depth data on the impact of using immersive virtual
museum on art learners’ experiences, attitudes and their intention to use the

immersive museums.

3.5 Semi-Structured Interviews

The nature of the questions that this study sought to address required oral
answers so that the participants could more fully describe their perspective,
experience, and feelings during their visit to the immersive virtual reality museum
and so that they could provide further explanation and details if necessary. This
need prompted the researcher to choose to gather the study’s data through open-
ended semi-structured interviews. The goal of an interview is to encourage a
conversation between the interviewer and the participant based on the
participant’s reflections on and discussion of their experiences for the purpose of
constructing a mutual understanding about those experiences (Ornek, 2008). In
addition, the interviewer can ask for more details or clarifications after asking
predetermined questions to ensure a better understanding of their responses,
e.g., “Could you please explain?” (Barnard et al., 1999). This strategy enables
researchers to better understand the subjective interpretations and perspectives
of the participants.

During one-on-one interviews, participants in the present study were
encouraged to express their feelings, interpretations, and opinions regarding
their personal experience in their own words. This allowed for the collection of
much richer and more detailed feedback than would have been possible
otherwise. The richness of qualitative data is vital in capturing the complexities
of participants' experiences, which quantitative data might not fully convey. The
open-ended nature of the questions permitted participants to delve deeply into
their personal narratives, thereby providing comprehensive insights into their

engagement with the immersive virtual reality museum.
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All the participants in this study were asked the same set of pre-planned
questions during the interviews to cover the same topics with each participant.
The questions were used as a starting point to begin a dialogue, with follow-up
qguestions asked based on their individual responses. This approach ensured
consistency across interviews while allowing flexibility to explore unique aspects
of each participant’s experience. In this way, the semi-structured interviews
encouraged the interviewees to express themselves freely within the limits of the
study’s area of interest. The flexibility of semi-structured interviews is particularly
beneficial where the goal is to understand new insights and understandings that
may not have been anticipated by the researcher.

Based on the literature, the conceptual framework (see Chapter 2 for
further details), and the research questions, | formulated the main and guiding
interview questions. By reviewing previous qualitative and quantitative literature,
a set of interview questions was derived from which the required information
could be obtained. The interview questions were formulated in accordance with
the research objectives and the conceptual framework. Identifying them helped
to set the main themes that would be explored during the interviews and helped
to design questions that would focus on capturing data relevant to the research
context through a broad exploratory question followed by more specific
questions. The main themes included participants' perceptions of the immersive
virtual museum experience, its effect on their learning, attitude and intention to
use the immersive museum.

To verify the quality of these questions, a pilot study was conducted with
three colleagues, two of which had graduated and were employed as art teachers
at the time of the study, while the third was a doctoral student who would go on
to graduate and become a teacher after the data were collected. Their answers
obtained during the pilot study were not included in the main study. The purpose
of the pilot study was to identify any potential weaknesses or flaws in the
interview design before proceeding with the main study (see Turner et al., 2010).
Pilot testing is a critical step in qualitative research as it helps refine the data
collection process, ensuring that the questions are clear and capable of eliciting
the desired information. Thus, after the pilot study was completed and analysed,
| made changes to some of the interview questions. These changes were minor

refinements to remove duplication and to rephrase questions to make them
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easier to understand (see Section 3.8 for further details). These adjustments
were aimed at enhancing the clarity and effectiveness of the questions to
facilitate better communication during the interviews.

To answer the first research question, which focused on the learning
experience, | designed indirect open-ended questions, with follow-up questions
asked throughout the interview to gain a better understanding of the participants’
responses. Indirect questions are useful in encouraging participants to reflect
deeply and provide more nuanced answers. For example, instead of directly
asking about their learning outcomes, | might ask, "Did the virtual museum help
you examine the content, construct meaningful knowledge, and understand the
elements of the topic? " This type of question prompts participants to think
critically and share detailed reflections, which are invaluable for qualitative
analysis. Follow-up questions such as, " Why do you think that?" further helped
in delving into specific details and enhancing the depth of the data collected. This
comprehensive approach ensured that the interviews provided rich, detailed data
that could be thoroughly analysed to answer the research questions and achieve
the study’s objectives.

The final interview protocol consisted of the following questions:

1. How was your experience learning in the virtual museum?

1.1. If applicable, please give reasons or justifications for your answer
(Why do you think that?).
2. Does the immersive experience help you actively engage and become
involved in new explorations of the art content (topics and features)?
2.1 If so, can you explain how?

3. Did the virtual museum help you examine the content, construct
meaningful knowledge, and understand the elements of the topic?
3.1 If so, what made you notice that it helped?

3.2 Can you give examples?

4. Describe the extent to which you shut down your sense of the outside
world.

4.1 Can you explain how you felt?
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5. How did this disconnect help you perceive the virtual museum content
(i.e., the topics of the paintings)?
5.1 Can you provide an example?

6. Did you feel like you were in a real museum?

6.1 Can you provide three examples of the things that made you feel
like you were in a real museum?

7. To what extent did a sense of presence help you deeply explore the

virtual museum artworks?

7.1 Can you provide three examples?

8. To what extent did the ability to directly control movement, navigate,

zoom in, and change viewpoints of the content facilitate your learning

experience?
8.1 Can you provide an example?

9. What are the strengths of using virtual museums in terms of helping you

construct new knowledge and understanding of artworks? (For example,

aesthetic value.)

10. What are the weaknesses of using virtual museums in terms of helping

you construct new knowledge and understanding of artworks? (For

example, aesthetic value.)

11. Would you like to provide any further notes or comments?

The second main research question asked about learners’ views on
learning through an immersive virtual museum. To answer this and follow up
questions, such as why participants adopted these views, | used direct qualitative
questions. The interview questions in this study were formulated based on the
main concepts of the technology acceptance model that have been used in
several quantitative studies (see Chapter 2), including perceptions of ease of use,
usefulness, and intention to use. | did not use common models but rather relied
on asking participants directly about ease of use, usefulness, and intention to
use. This was done to give the participants the freedom to express what they
thought without restricting them to previous models that were not related to art
learning in an immersive virtual museum. This type of question provided better
access to participants’ thoughts, feelings, and interpretations of the meaning and
justification of their attitudes (Sutton & Austin, 2015). The goal was to explain
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how individuals' experience of immersive virtual museum, including feelings and
thoughts, influence art learners’ attitudes and intention to use it.
The final interview protocol was based on the three sub-questions of the
second research question:
1. How do art students in higher education in Saudi Arabia perceive the
ease of using an immersive virtual museum in their learning?
2. How do art students in higher education in Saudi Arabia perceive the
usefulness of immersive virtual museums in their learning?
3. How do art students in higher education in Saudi Arabia intend to

use immersive virtual museums in the future?

3.6 Materials

3.6.1 Oculus Virtual Reality Headset

The Oculus virtual reality headset is one of the best options to use in immersive
virtual environments, especially for art students (Coyne et al., 2019; Guerra-
Tamez, 2023; Wang et al., 2023). In addition to the common features of virtual
reality headsets, such as free exploration and 360-degree views, the Oculus
Meta Quest 2 provides a 1832x1920 resolution that contributes to the feeling of
being in a real environment (Meta, n.d.). As a result, it can display a high level
of detail. For artists and learners, exploring paintings and other museum
content in a virtual environment requires high-resolution imagery and precise
control over the environment. For these reasons, the Oculus Meta Quest 2 was
the virtual reality headset chosen for this study.

The Oculus headset effectively isolates the wearer from their physical
surroundings, ensuring an immersive virtual experience. Recognising the
potential hazards of moving around blind to the real world, the headset
incorporates a vital safety feature: guardian boundaries. Prior to entering the
virtual environment, users can define these boundaries using hand-held
controllers, as depicted in Figure 3.1 (sourced from Adeola, n.d.-a). This
proactive measure serves to confine users within a predetermined area, alerting
them if they approach the boundaries during exploration.

The guardian boundaries act as virtual guardrails, providing visual and
auditory cues to warn users when they near the limits of their designated space.
Should a user venture beyond these boundaries, the virtual environment
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seamlessly transitions to a view of their actual surroundings, effectively
grounding them back to reality. This feature facilitates a safe and intuitive
navigation experience, empowering users to move naturally within the virtual
environment without fear of colliding with physical obstacles.

By leveraging this system, users can freely engage with virtual objects and
surroundings, employing familiar body movements to interact and explore. This
seamless integration of virtual and physical spaces enhances the overall sense
of presence and immersion, enabling users to fluidly transition between the two
realms. Whether interacting with virtual exhibits or admiring panoramic vistas,
users can navigate with confidence, knowing that the guardian boundaries
provide a safeguard against potential hazards in the physical environment.

In essence, the Oculus headset’s implementation of guardian boundaries
fosters a harmonious blend of safety and freedom within the virtual environment.
By allowing users to move naturally while maintaining awareness of their physical
surroundings, this feature enhances the user experience, promoting immersive
exploration and interaction. Thus, users can confidently embrace the virtual
realm, unencumbered by concerns of accidental collisions or disruptions, and
fully immerse themselves in the rich and dynamic world of virtual art and

experiences.

Figure 3.1 Setting boundaries with the Oculus headset.

The device used in this study consisted of a wireless headset and
controllers with a simple setup and no need for a PC or console (see Figure 3.2,
taken from Adeola, n.d.-b). The pair of touch controllers had buttons and joysticks

for interacting with the virtual environment. The controllers were wireless and
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connected to the headset via Bluetooth. In addition, this device included a direct
touch feature that would allow users to interact with the virtual environment using
their bare hands by tapping on buttons to read descriptions, arrows to move
forward, and zooming in or out on details. The resulting immersive experience
with the 3D environment and hand tracking was expected to make the virtual

museum feel more real.

Figure 3.2 Oculus headset and controllers.

3.6.2 The Virtual Museum

The virtual museum chosen for this study serves as an extension of the esteemed
Painted Hall at the Old Royal Naval College, renowned as one of England's most
distinguished historical decorative painted buildings, with origins dating back to
1707-1726.2 Revered as a “Baroque masterpiece known as Britain’s ‘Sistine
Chapel” by the Old Royal Naval College (n.d.), the Painted Hall stands as a
testament to the grandeur and artistic prowess of its time. To provide access to
this cultural gem, the museum offers free virtual tours accessible via an HTC Vive
headset, enabling participants to immerse themselves in a captivating 3D
environment.

In selecting this museum, consideration was given to the quality
dimensions outlined by Sylaiou et al. (2017), which encompass various aspects
essential for an enriching virtual experience. These dimensions include
imageability, highlighting the importance of a strong panoramic image
characterised by shape, colour, and arrangement. Vivid, high-resolution images

2 The virtual Painted Hall can be found on the following website: https://virtualtour.ornc.org/.
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of objects and elements, particularly in panoramic views, are emphasised to
ensure an immersive and visually captivating experience for users. Moreover, the
virtual museum allows participants to examine museum content and its details
through zooming features, a capability often absent in physical museums.
Navigability is also prioritised, enabling users to seamlessly explore the virtual
museum, navigate between 3D representations of art, and access relevant
information about the displays. Additionally, narration about museum content
enhances users' understanding by providing context and insights into the
artworks showcased.

Furthermore, the selection of this virtual museum was informed by its
alignment with participants’ coursework objectives in art education. The
theoretical modules in art education aim to cultivate a sense of beauty and art
appreciation by delving into the aesthetic values inherent in renowned artworks.
The focus on the Baroque period within the Painted Hall's exhibits aligns with one
of the main artistic movements studied in art schools, offering students a
contextualised learning experience rich in historical and cultural significance.

The chosen virtual museum offers a highly immersive tour, presenting a
meticulous 3D reconstruction of the Painted Hall that strives to authentically
replicate the experience of a physical museum visit. Through intuitive navigation
controls, participants can explore the 3D space and interact with content in real-
time, gaining deeper insights into the aesthetic, social, cultural, and historical
dimensions of the artworks on display. By providing access to this virtual
environment, the museum facilitates a seamless exploration of art and fosters a
greater understanding and appreciation among participants.

This virtual museum offers users two distinct immersive modes, providing
flexibility and enhancing the overall user experience. In both modes, users utilise
a virtual reality headset to move around the museum, immersing themselves in
high-resolution imagery that brings the Painted Hall to life. Commencing from the
central hub of the main entrance hall, users embark freely and easily on a
seamless journey through three expansive spaces representing the Painted Hall.
The museum also provides users with a written and audio introduction and
explanation of its sections before they begin (see Figure 3.3). After that,
participants can choose whether to continue with the first mode experience or
switch to the second mode.
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You are standing at the centre of the
Vestibule, which is at the East end of the
Painted Hall. The Vestibule is the first in a
sequence of three great spaces that make up
the Painted Hall at the Old Royal Naval
College. It is a lofty space, covered by a
domed ceiling. As well as serving as a grand
entrance hall it features the names of those
who helped fund the building of Greenwich
Hospital

Although the first space we encounter, it was
the last part of the Painted Hall to be

painted - it was completed in 1726.
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representing the four winds. At the

Figure 3.3 Introduction and explanation of its sections.

In the first mode (see Figure 3.4), users find themselves within the virtual
confines of the museum, enveloped by its architectural elements and ambiance.
Navigation is intuitive, facilitated by a simple click on a designated circle that
materialises in front of the user. This interactive feature enables users to traverse
the museum effortlessly, progressing forward or navigating into specific halls with
ease. Furthermore, users have the freedom to manipulate the camera’s position
and adjust the viewing direction by natural head movements, enhancing the

sense of immersion.

Figure 3.4 User experience in the first mode.

94



Additionally, users can tailor their viewing experience by adjusting the

resolution of images, allowing for optimal visualisation of details (see Figure 3.5).
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Figure 3.5 Adjusting the resolution of images.

Transitioning to the second mode (see Figure 3.6), users are presented
with a fully immersive experience where the museum website window occupies
their entire visual field. This mode effectively blocks out external distractions,

enabling users to focus solely on the virtual environment.

Vestibule

W ©

Figure 3.6 User experience in the second mode.

Here, users can engage in a detailed exploration of the ceiling, utilising
zoom functionality to uncover fine nuances in ultra-high resolution (see Figure
3.7).
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Figure 3.7 In-depth view of the ceiling details.

Educational descriptions accompany specific points of interest, enriching
users’ understanding of the painted ceiling’s elements and historical significance
(see Figure 3.8). Navigation within the virtual space remains intuitive, with users
able to move through halls via floor-displayed arrows, complemented by
keyboard and mouse controls for adjusting the camera’s position and viewing

direction.

Prudence

> e

The figure holding a mirror is
Prudence, one of the four
Cardinal Virtues. The others are

Justice, Temperance and

Figure 3.8 Detailed descriptions of key points of interest.
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Overall, these two immersive modes offer users distinct perspectives and
functionalities, catering to varied preferences and enhancing the overall
immersive experience. Whether exploring the museum's architectural details or
delving into the intricate artwork adorning the ceiling, users are afforded a
seamless and engaging journey through the virtual rendition of the Painted Hall.
Through intuitive navigation controls and interactive features, users can immerse
themselves in the cultural richness and historical significance of the Painted Hall,
fostering a deeper appreciation for its artistic and architectural splendour.

3.7 Procedure

At the beginning of each interview session, sincere gratitude was extended to the
interviewee for their valuable commitment to participation, acknowledging the
significance of their contribution to the research endeavour. Following this
expression of appreciation, participants were promptly briefed on the interview
structure, assuring them of ample time and autonomy to expressive their
experiences within the immersive virtual museum environment. It was
emphasised that their insights and reflections would be given due consideration
without any impact on their academic standings or grades in university courses.

Furthermore, participants were explicitly informed of their right to
discontinue their involvement at any stage of the interview or study, without facing
any repercussions. They were assured that in such cases, all provided
information would be promptly omitted from the research and deleted from the
researcher's records, ensuring their confidentiality and privacy.

A brief script was then presented to each interviewee, explaining the
overarching purpose and objectives of the study. This script served to provide
clarity and transparency regarding the research goals, facilitating participants'
understanding of the significance of their involvement. Additionally, explicit
permission was sought to record the interview proceedings, with participants
reassured that only the researcher would have access to the audio recordings.
They were further assured that these recordings would be transcribed verbatim
and subjected to pseudonymisation to safeguard their anonymity and
confidentiality.

Three steps were taken with each participant (see Figure 3.8). In the first
step, they were informed about how to use the virtual reality headset, moving
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through and interacting in the immersive virtual museum, and the task that they
would be asked to carry out. In the second step, the user started the virtual reality
experience, switching between the two immersive virtual museum modes during
the same session. In both immersive modes, the user wore a virtual reality
headset, moved around the virtual museum, and interacted with the system in
order to accomplish their assigned tasks. The tasks included a free exploration
of the immersive virtual museum and examining the content on display to explore

the aesthetic characteristics of the Baroque period.

Art students (30 female)

Familiarising users with the virtual reality headset, immersive
virtual museum, and required tasks (5-10 minutes)

Experiencing the immersive virtual museum (20-30 minutes)

Personal interview (20-30 minutes)

Figure 3.9 Procedure: Introduction, experience, and interview.

Once the second step was completed, the user was invited to a one-on-
one personal interview (the third step). Prepared interview questions were used
to prompt interviewees to talk about their virtual museum experience and how it
had affected their learning and attitude. The combined duration of the virtual
museum visit and the subsequent interview was around 40—60 minutes for each
participant.

During the interviews, the participants were asked predetermined
questions and given the opportunity to explain their immersive virtual museum
experience and comprehension of it. They were also asked to provide
additional details and to clarify certain points.

Finally, participants were invited to sign an interview consent form,
signifying their voluntary agreement to continue participating in the study. This
step underscored the ethical considerations surrounding informed consent and
ensured that participants were fully aware of their rights and responsibilities. The
interviews were conducted between September 2021 and February 2022 at
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designated sites chosen for their convenience and suitability for the interviewees,

further prioritising participant comfort and accessibility.

3.8 Pilot Study

Before the main study, | conducted a pilot study with three participants,
two of which had graduated from the two Saudi universities used in the main
study, while the third had graduated and worked at one of the two universities as
a lecturer. They had some knowledge about the technology used but far more
knowledge related to art. The pilot study was needed to test the immersive virtual
museum website and virtual reality headset used, the duration and instructions
for the visit, the interview protocol, and the process of thematic analysis. The pilot
study revealed no need for any major changes, and the pilot data were not
combined with the main study’s data. The changes that were made after the pilot
study were limited to refining the interview questions to remove duplication,
improve phrasing, and extend the duration of the interview and virtual museum
experience.

As with the main study, the pilot study examined how art students
experienced an immersive virtual museum, their attitudes about using such an
immersive virtual museum for art learning, and their intention to use such
museums again in the future. The pilot interview transcripts were compared
based on students’ comments on immersive virtual museums, and their
comments were analysed thematically. To reach more accurate findings and to
preserve the meaning of the participants’ expressions, the analysis of the data
was made in Arabic at the beginning, and then at the end, all significant themes
and quotations were translated into English. To carry out the qualitative analysis,
the interview transcripts were processed in Atlas.ti, the software program that
was used to code the entire dataset.

The pilot study data were organised and analysed according to Braun and
Clarke’s (2006) recommended method. This process starts with reading the
transcripts several times to identify codes, focusing on information related directly
to the research questions, which helps identify a list of codes. At this stage,
relevant codes are combined into potential themes. After the themes are
reviewed and given names, a report is produced like the following preliminary
report.
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The three participants were asked to explain their learning experience
regarding the immersive virtual museum. The initial theme was deep
engagement with the virtual material, as two of them reported that this experience
enhanced their engagement. First, two of the three participants reported feeling
“‘present” in the virtual environment, which reportedly enhanced their curiosity
and encouraged them to make more explorations, as shown in the quotes from
the interviews below:

| felt that | was really inside the museum and looking at
paintings, and this helped me deeply focus on art pieces
instead of looking at their 2D copies. (Sama)

This immersive experience helped me learn better
compared to when I'm present in the real museum because
the museum could be crowded, and the information might
not be clear. (Shahad)

In addition, two of the three participants showed attention focus, i.e.,
paying attention and moving around to investigate all of the details about the
museum materials:

These paintings are full of feelings and life. Their colours
are bright and attractive, mainly the colour of the skin, hair,
details of the body drawing, and the metal pieces on the
painting. | enjoyed looking at the paintings. (Shahad)

A second theme that was identified from the pilot study participants’
statements was the perceived positive impact of this immersive virtual experience
on their art learning, particularly through a state of flow that they achieved in the
virtual museum. The first benefit of the virtual museum was that it reportedly
enhanced the participants’ self-regulation:

The perspective, hue, and the shadows are important to me
in drawing. Thus, the immersive experience enabled me to
deeply examine depth and know how famous artists use
shadows, depth, and light. (Sama)

A second benefit was that the virtual museum promoted understanding
and helped participants acquire knowledge with less cognitive effort:
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The experience helped me to understand Baroque art
quickly and easily as | navigated comfortably without
making any effort to gather information. (Majida)

A third stated benefit was the use of various methods and senses to gather
information and examine the museum content, which helped participants actively
construct their subjective perception of that content:

| learned deeply and easily thanks to the buttons that
provide descriptions and information on the painting and its
parts. These features allowed me to learn all the details in
the museum. (Majida)

It gives the opportunity to examine the details and zoom
in or out on the parts that are not clear. It shows how it looks
from different viewpoints. (Sama)

It allowed me to actively live the experience and draw
conclusions through individual experiences. (Shahad)

A fourth benefit was that participants thought more deeply and critically
about the learning material:

This immersive experience helped me to focus on and
understand the underlying meanings of the artworks.
(Shahad)

| felt involved and connected with the paintings’ content
because | felt the feelings that the artist wanted to convey
about the characters and the environment that they put me
in. (Sama)

| felt the elements, objects in the painting, and the ideas
drawn. Characters from novels, stories, and famous
personalities are displayed in high resolution. (Majida)

A third theme was the positive attitude about learning in virtual museums.
First, two participants reported that the immersive virtual museum facilitated
learning as it worked through handheld devices and could give access to a large
amount of information:

All related information exists in one place. | mean, by using
the computer and mobile phone, | access the information |
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want. | feel these museums can teach me useful
information. (Sama)

| learned easier and better without restrictions,
difficulties, or complex tools. (Majida)

Second, the immersive virtual museum reportedly gave the participants
access to reliable sources of information:

It improved my learning experience. | was having trouble
getting reliable information like this. It was taking time and
effort, but the immersive virtual museum allowed me to get
information easily. (Majida)

| got information | wanted. If | need more details, | click
on the points and see all the details. (Shahad)

Third, the virtual museum reportedly provided an enriching experience by
giving users the ability to make more frequent visits and by offering an unlimited
duration for each visit:

In the virtual museum, everything was clear, and | could
clearly see the objects and return frequently. (Majida)

Fourth was participants’ apparent enjoyment from the overall experience.
Csikszentmihalyi (1990) indicated that the feelings of enjoyment, focus,
immersion, and involvement are often accompanied by a sense of pleasure. This
mental state of enjoyment is associated with “flow” or “optimal experience”
(Csikszentmihalyi, 1990). Participants referred to this state in the following
quotes:

It was an enjoyable experience. Time flew by without
feeling [like much time had passed] while | was still
searching, looking, and reading. (Majida)

It is interesting, not traditional information. | felt that |
went there and saw the museum. | was able to live the
experience calmly and enjoy it. It was wonderful. (Sama)

Participants’ positive attitudes toward learning in the immersive virtual
museum reflected an intention to visit more virtual museums in the future:

| expect that the virtual reality experience will help me to
visit museums that | could not actually visit [in person].

(Sama)
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| am going to use virtual museums to understand difficult
concepts. (Shahad)

Despite these advantages, participants also brought up some negative
considerations. One was the lack of sufficient content:

The immersive virtual museum’s content is weak. (Majida)

Another was the low quality of existing virtual museums:

| can find museums, but they are random without depth and
accurate details, such as the museum that | saw in the
experience. (Shahad)

The process of data analysis revealed numerous themes essential for
addressing the research inquiries within the framework of active learning and flow
(Csikszentmihalyi, 1990), as well as the technology acceptance model (Abdullah
et al.,, 2016; Davis, 1989), and the intention to utilise virtual museums more
extensively in the future. Furthermore, conducting the pilot study proved
invaluable in identifying weaknesses, overlap and redundancies within some
interview questions, leading to necessary amendments.

The pilot study was instrumental in refining the research methodology and
provided the researcher with valuable practice in interviewing and data collection.
Specifically, it helped in fine-tuning the interview procedure, ensuring that it was
effective and efficient. By recording the interviews, the researcher could assess
the quality of their performance in conducting the interviews, as well as evaluate
the effectiveness of the interview questions. This evaluation process was crucial
in determining the quality of data that could be obtained within a specific
timeframe. The pilot study allowed the researcher to estimate the expected
duration of the interview and virtual museum experience, ultimately extending the
combined total time to approximately 40—60 minutes. This extension was
necessary to ensure that enough data could be collected for a comprehensive
analysis.

Furthermore, this process facilitated an assessment of the efficiency of
data collection methods, leading to refinement by eliminating redundancy and
improving the overall interview protocol. Notably, refinement efforts included
revising or removing questions that inadvertently elicited duplicate responses
due to ambiguous wording. For instance, some questions were found to elicit the

same responses as others, indicating a problem with their wording that made
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them appear redundant. To address this issue, the researcher refined certain
questions and eliminated others entirely. This process ensured that each
question was unique and capable of eliciting distinct and valuable information.
This refinement enhanced the clarity and effectiveness of the interview process
and minimising potential confusion for participants.

The pilot study also highlighted potential problems that could arise while
using the virtual reality headset and exploring the immersive virtual museum. By
identifying these issues early, the researcher was able to plan the main study
more effectively. This included allocating sufficient time for both the immersive
virtual museum experience and the subsequent interviews. By doing so, the
researcher ensured that participants had ample opportunity to engage with the
virtual museum and provide detailed feedback during the interviews.
Furthermore, the pilot study provided insights into the practical aspects of
conducting research with virtual reality technology. It helped the researcher
understand the potential technical difficulties and user experience challenges
that participant might face. This understanding allowed the researcher to make
necessary adjustments to the setup and instructions, ensuring a smoother
experience for participants in the main study.

In summary, the pilot study was a crucial step in refining the research
design and methodology. It helped identify and address weaknesses in the
interview questions, improve the researcher’s interviewing skills, and ensure the
quality and efficiency of the data collection process. Additionally, it provided
valuable insights into the practical challenges of using virtual reality technology
in research, enabling the researcher to plan and execute the main study more
effectively.

3.9 Data Analysis Procedure

To answer the research questions, | performed a thematic analysis of the
data (Braun & Clarke, 2006, 2019). The research questions are restated below,
followed by an explanation of how each set of data was analysed and contributed
to answering each research question:

1. How do art students in higher education in Saudi Arabia experience

learning in an immersive virtual museum?
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1.1 How do art students in higher education in Saudi Arabia
experience presence when learning in an immersive virtual museum?
1.2 How do art students in higher education in Saudi Arabia
experience flow when learning in an immersive virtual museum?

2. How do art students in higher education in Saudi Arabia perceive

learning through an immersive virtual museum?

2.1 How do art students in higher education in Saudi Arabia perceive
the ease of using an immersive virtual museum in their learning?

2.2 How do art students in higher education in Saudi Arabia perceive
the usefulness of immersive virtual museums in their learning?

2.3 How do art students in higher education in Saudi Arabia intend to
use immersive virtual museums in the future?

The initial phase of the data analysis process commenced with the
meticulous transfer of recorded interview data into a digital written format,
ensuring the preservation of participants' exact words and expressions. This
crucial step facilitated the subsequent analysis by enabling easy access and
manipulation of the data. The chosen platform for this task was the Atlas.ti
program, renowned for its support in the coding process, thereby streamlining
the organization and interpretation of the vast amount of qualitative data at hand.

Following the transcription and inputting of data into the Atlas.ti program,
a thematic analysis approach was adopted to delve into the participants'
experiences and elucidate their responses to the immersive virtual museum
encounter. Thematic analysis, was particularly apt for uncovering themes and
patterns directly from the data itself, as opposed to solely imposing
predetermined frameworks onto the analysis (S6nmez, 2013). It allowed themes
and patterns to be generated directly from the data while also integrating existing
theories or frameworks to guide the analysis. This meant that the themes
generated result from interpreting and constructing meaning from the collected
data, influenced by both the researcher's perspective and the conceptual
frameworks. This methodological choice facilitated a nuanced understanding of
the complex personal experiences recounted by the participants.

Upon transcribing the data and importing it into the Atlas.ti program, the
analysis commenced with multiple readings of the data to familiarise and

immerse oneself in its content and identify initial codes—words or sentences
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directly relevant to the research questions. This initial coding process was
conducted inductively, allowing for the emergence of codes based solely on the
content of the data. As each transcript was examined, additional codes were
generated to capture the breadth and depth of participants' experiences, thereby
enriching the analytical scope.

After the initial coding phase, a comprehensive review of the codes across
all interview transcripts was conducted. This involved systematically reviewing
and revising the codes to identify common patterns and themes within the data.
This critical step laid the groundwork for the subsequent thematic organization,
wherein labels were assigned to encapsulate significant themes within each
response. These labels, created to facilitate recall, skimming, and organizational
efficiency, were instrumental in the synthesis of common themes and concepts
across the dataset.

Following the initial coding stage, a process of code review and refinement
was undertaken to ensure consistency and coherence across all interview
transcripts. This involved systematically reviewing and revising the codes to
identify common patterns and themes within the data. After thorough review, a
total of 42 codes were generated, encompassing various aspects of participants'
experiences and responses to the immersive virtual museum. These codes
constituted the building blocks for the subsequent thematic consolidation,
wherein overarching categories were defined for each research question.

These codes were then organised into manageable themes for each
research question, facilitating a structured and systematic analysis of the data.
By iteratively revisiting the data, a nuanced understanding of the underlying
phenomena began to crystallise. Each theme was assigned a label that
encapsulates the essence, making it easier to remember, skim, and organise
during subsequent analysis.

The thematic analysis process enabled the identification of broad category
names that encapsulated the diverse range of experiences and attitudes
expressed by the participants. For example, themes such as presence
perception, perceptivity, appreciation, flow state, engagement, connection, and
emotional response. By examining different data segments and identifying
connections within the data, the analysis revealed nuanced insights into
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participants' perceptions and experiences of learning in immersive virtual
museums.

Importantly, the thematic analysis was conducted without relying on
preconceived themes or anticipated outcomes. Instead, themes generated
originally from the data, grounded in the participants’ responses and experiences
and influenced by both the researcher’s perspective and the used frameworks.
This approach ensured the validity and authenticity of the findings, allowing for a
nuanced understanding of the participants' perspectives.

By employing a thematic analysis approach, grounded in an inductive and
iterative process, as well as two frameworks, this study employed flow theory to
understand how reaching a state of flow - marked by intensive concentration and
enjoyment - affects art students' learning experiences, and the technology
acceptance model (TAM) framework that focuses on aspects of participants'
perceptions of usefulness and ease of use, and how these aspects influence their
attitudes and intentions toward using immersive virtual museums. This study was
able to gain a rich understanding and insight into the experiences and attitudes
of university art students in Saudi Arabia toward immersive virtual museum
learning. The resulting themes and findings provide valuable contributions to the
existing literature on immersive learning environments and offer practical

implications for educators and designers of immersive educational experiences.

3.10 Quality and Trustworthiness

The researcher sought to increase the quality and trustworthiness of the
findings by taking certain steps to ensure their credibility, confirmability,
dependability, and transferability, as outlined in the sections below.

3.10.1 Credibility

Credibility in qualitative research serves as a cornerstone, indicating the
believability of gathered data and the robustness of analysis methods, and
ultimately, how faithfully they reflect observable reality (Lincoln & Guba, 1985;
Merriam, 1998; Sonmez, 2013). This aspect underscores the essential
trustworthiness of a qualitative study (Guba, 1981). Recognising its significance,
meticulous efforts were undertaken to enhance the credibility of this research.

Foremost, a comprehensive review of existing literature was conducted to

ascertain the alignment of research outcomes with prior studies and establish
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meaningful connections (Shenton, 2004). This critical examination not only
contextualised the current findings within the broader scholarly discourse but also
demonstrated a clear linkage between the research and its antecedents.

Secondly, the research instruments underwent rigorous testing in a pilot
study, a practice advocated by Pratt and Yezierski (2018) to bolster credibility
and dependability. The insights gleaned from this preliminary investigation
prompted necessary adjustments before the commencement of the main study.
Moreover, the pilot interviews provided valuable experiential learning, enhancing
the researcher's proficiency in conducting interviews and adeptly handling any
potential challenges (Pratt & Yezierski, 2018).

In the subsequent analysis phase, an additional layer of scrutiny was
applied to ensure the integrity of the findings. Specifically, one of the reviewers
was tasked with examining the codes and themes vis-a-vis the transcripts,
evaluating their relevance to the research questions. This external validation
mechanism not only fortified the credibility of the analytical process but also
instilled confidence in the fidelity of the research outcomes.

Through these conscientious steps, the credibility of the qualitative
research was fortified, engendering trust in the integrity and validity of the
findings. By adhering to rigorous methodological practices and incorporating
external validation mechanisms, this study upholds the highest standards of
credibility, thereby enhancing its contribution to the scholarly domain.

3.10.2 Confirmability

Confirmability in qualitative research refers to the extent to which the
findings can be confirmed by the participants (and others) and avoid researcher
bias (Lincoln & Guba, 1985). Therefore, to reduce the possibility of researcher
bias and increase the level of confirmability, | used Atlas.ti, in which all collected
data were archived in a structured and retrievable format, and two reviewers
checked and confirmed the analysis of the participant data by reviewing the
codes and themes, their representation in the transcripts, and their relevance to
the research questions. This process was undertaken to increase the likelihood
that the data analysis would represent participants’ experiences and ideas
instead of simply reflecting the researcher’s preferences or biases.
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3.10.3 Dependability

Dependability in research means that if a given study is conducted a
second time (with the original context, methodology, and participants being the
same), the second study should come to similar outcomes as the first study
(Guba, 1981). According to Shenton (2004), dependability can be achieved by
reporting the processes of a study in detail. Therefore, for the present study to
achieve a high level of dependability, | documented in detail the research design,
the procedures that | used for the data collection and data analysis, and all of the
decisions that | made during the study along with my justifications for those

decisions.

3.10.4 Transferability

Transferability is the applicability of a study’s findings in one context to a
different context (Guba, 1981). Shenton (2004) claimed that qualitative findings
are restricted to specific environments and subjects, making it impossible to apply
them to other contexts and individuals. To address this issue, he proposed
providing background information to set the context for the study and to give a
clear explanation of the phenomenon of interest in order to facilitate comparisons
and allow for other researchers to transfer this experience to another contexts.
To achieve transferability, | have described the research context in detail to help
other researchers determine whether or not they can transfer these findings to
their own study context. In this chapter, | have documented the following
information: the number and relevant characteristics of the participants, the data
collection and data analysis methods that were used, the virtual reality headsets
that were used, the length of time that the data collection sessions were expected
to take, and the entire data collection and analysis process.

In addition to these details, | have included thorough descriptions of the
setting in which the study took place, the specific procedures followed during data
collection, and any potential limitations or biases that may have influenced the
results. By providing comprehensive background information, the study aims to
offer a clear and transparent account of the research process. This allows other
researchers to critically assess the context and conditions of the study and to
judge the relevance and applicability of the findings to their own work. Moreover,
by outlining the specific tools and techniques used, such as the type of virtual
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reality headsets and the methodological approaches for data analysis, | aim to
enhance the replicability and transferability of the research. This thorough
documentation ensures that others can make informed decisions about whether
the findings can be applied to different settings or populations, thereby
contributing to the broader applicability and impact of the research.

3.11 Ethical Considerations

This research was conducted in accordance with the standards
established by the ethical review boards of Lancaster University and the two
participating Saudi Arabian universities, which reviewed and approved the study
proposal before the data collection process began. The participants were given
a brief explanation of the study, the nature of their participation during the
interview, and what was expected of them. They were informed that they would
use a virtual reality headset to explore a virtual museum, followed by an interview,
and were given an estimate for the time needed to complete the entire procedure.
All participants signed a consent form to show that they agreed to the interview
and to being recorded. Participants were informed of their right to withdraw from
the study at any time, although it could be difficult to identify and delete their
contribution after two weeks, when their data had been pooled with other data.

To protect participants’ identities, pseudonyms were assigned to the
transcripts and digital recordings using an online random name generator. This
method ensured that personal information remained confidential, and that the
participants' privacy was maintained throughout the research process. The digital
records were securely stored on a server and in a file on my laptop during
analysis, which was protected by a password and encrypted. These measures
were taken to prevent unauthorised access to the data and to safeguard the
information from potential breaches. Furthermore, | informed participants that
their digital and transcribed data would be discarded within 10 years of the study
being completed. This timeframe was established to comply with data retention
policies and to ensure that the data would not be used beyond its intended
purpose. Additionally, participants were made aware that their participation was
entirely voluntary, and they could withdraw without any consequences.

The ethical considerations outlined in this study were designed to uphold
the highest standards of research integrity and to respect the rights and welfare
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of the participants. By following to these guidelines, the research aimed to
produce valid and reliable results while maintaining the trust and confidence of
the participants. The rigorous ethical oversight and transparent communication
with participants underscored the commitment to conducting research
responsibly and ethically.
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Chapter 4: Results

4.1 Introduction
The purpose of this study was to understand the effects that an immersive virtual
museum explored through a virtual reality headset had on art students’ learning
experience at Saudi Arabian universities and what attitudes they held toward
using this kind of museum. This chapter summarises the interview data of the 30
art students who participated in the immersive virtual museum experience and
presents the findings of the thematic analysis. The interviews were recorded,
transcribed, and then analysed to identify common themes. This analysis was
based on Braun and Clarke’s (2006) six-phase approach, as described in
Chapter 3. It involved presenting and summarising the themes, subthemes, and
codes from the data, with quotes from interviews that supported the analysis
without any prior assumptions or beliefs. The phases in this approach were
becoming familiar with the data, generating initial codes, searching for themes,
reviewing themes, defining and naming themes, and finally producing the report.
The study sought to answer the following research questions:
1. How do art students in higher education in Saudi Arabia experience
learning in an immersive virtual museum?
1.1 How do art students in higher education in Saudi Arabia
experience presence when learning in an immersive virtual museum?
1.2 How do art students in higher education in Saudi Arabia
experience flow when learning in an immersive virtual museum?
2. How do art students in higher education in Saudi Arabia perceive
learning through an immersive virtual museum?
2.1 How do art students in higher education in Saudi Arabia perceive
the ease of using an immersive virtual museum in their learning?
2.2 How do art students in higher education in Saudi Arabia perceive
the usefulness of immersive virtual museums in their learning?
2.3 How do art students in higher education in Saudi Arabia intend to
use immersive virtual museums in the future?
The structure of this chapter is designed to address each research
question in the order presented. After introducing a given research question

individually, it presents a detailed analysis of the results related to that question,
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ensuring a clear and organised presentation of the results. The chapter

concludes with a summary of the overall findings.

4.2 Interview Data

This section displays the generated findings of subthemes, codes, and
numbers of participants which answers the first research questions including the
themes of “presence” and “experiencing presence in art learning”, respectively.
The same information for the themes related to flow and “experiencing flow in art
learning”. Next, perceived ease of use, usefulness, and intention to use are

addressed to answer the second research question.

4.3 Presence

To understand the effect of an immersive virtual museum on art students’
experiences in higher education in Saudi Arabia, | started the investigation by
addressing Research Question 1.1: How do art students in higher education in
Saudi Arabia experience presence when learning in an immersive virtual
museum? Answering this question required an initial exploration to understand
the learners’ perceptions of presence and to find evidence indicating their actual
experience of presence. Subsequently, the focus turned towards investigating
how this perception of presence effected their learning experience. In essence,
the aim here was to understand not only whether the participating students
experienced a sense of presence when they were inside the immersive virtual
museum environment but also how this sense of presence effected their art

learning experience (see table 4.1).

Table 4.1 Theme: Presence.

Subtheme Code

Transported to another place
Immersion ¢ A feeling of vividness
Experiencing the surroundings
Feeling part of the museum
Navigating and moving around 13
A feeling of natural interaction
Freedom to look around
Zooming in and seeing details
Being in two places at once Being in two places at once 5
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Various codes were identified across all of the interview transcripts to
reveal the actual experience of presence without anticipated outcomes. These
codes were a sense of being transported to another place, a feeling of vividness,
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experiencing the surroundings, feeling part of the museum, moving around, a
feeling of natural interaction, zooming in and seeing details, the freedom to look
around, and the feeling of being in two places at once. These codes were then
classified into two main subthemes: immersion and interaction. These
subthemes helped the researcher to identify and understand the art learners’
reported experiences and to align them with themes derived from the literature
review.

In the interviews, the participants described their perception of presence
in the virtual environment as a feeling of being transported into another
environment. They attributed this feeling of being present in a physical museum
to the main characteristics of the immersive virtual experience, which were

immersion and interaction.

4.3.1 Transported to Another Place
The findings suggested that participants experienced a sense of being
transported to and being present in a physical museum while visiting the
immersive virtual museum using the head-mounted displays. Raneem, for
instance, expressed a sense of having gone to and come back from another
place, describing the virtual museum experience as if she had physically visited
the actual museum, indicating that the virtual museum had generated a feeling
of presence in her:

| felt like | travelled and came back. | can describe the

museum as if | actually had visited the real place.

(Raneem)

Sahar highlighted the difference between studying artworks in a traditional
format and experiencing them within the virtual museum as well as her desire to
visit museums to see them in real life. She described a shift from merely listing
museums to visit in the future to feeling as though she had actually travelled to
the real museum:

We've studied a lot of artworks like this. However, when
you study them, and they’re all the same, you don’t visit
the museum; you just put it on the list to visit in the future.
But in this experience, there’s something like if you

travelled to and visited and lived in the real museum. It's
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something fabulous. | really see it as effective and helpful.
(Sahar)
Immersive virtual museums offer a simulated experience that can closely
mimic the experience of visiting a physical museum. The theme of being
transported to another place indicated that learners felt a sense of presence and

being within the virtual museum environment.

4.3.2 Immersion

The participants highlighted a number of features of the immersive virtual
museum experience when using the virtual reality headset that enhanced their
sense of immersion. These included a feeling of vividness, experiencing the
surroundings, and feeling part of the museum. The participants noted that this
immersive experience gave them a sense of presence and identified more details

about this feeling of immersion that enhanced their sense of presence.

4.3.2.1 A Feeling of Vividness
The greater clarity and high resolution of the virtual display allowed the
participants to perceive colour and sunlight vividly, as if they were on a visit to
the physical museum. For example, Shahad referred to how this experience
enabled her to see the original colour of the paintings in natural light, unaffected
by a camera flash, which is common in museum photos. This, in turn, enhanced
her feeling of being in the actual museum:

In this experience, | can see every detail, including the

original colour of the painting, which is completely clear. For

example, the colour tone that is influenced and changed by

camera flash. The experience helped me to see the details

clearly. (Shahad)

Dwaa described how the clarity and quality of the reflection of sunlight

enhanced her feeling of being in the actual museum:

The thing | liked the most here was the sunlight that came

from the windows and the windows’ height, the reflection of

sunlight on the columns that are always in church and

cathedral photos. (Dwaa)
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4.3.2.2 Experiencing the Surroundings
According to the interviews, the immersive virtual museum effectively displayed
the surrounding environment. The participants described the immersive virtual
museum as providing a sense of being surrounded by another reality, displaying
the sensory data that depicted the physical museum. The quality of the display,
along with the surrounding sensory data, contributed to the participants’ sense of
immersion and presence. This type of reaction is exemplified by a comment that
Razan made in her interview:

| lived the experience as if it was actual reality. | was in the

heart of the museum and surrounded by its walls. (Razan)

The impression of being within the walls of a physical museum, as well as
experiencing the effects of natural light, generated a sense of immersion and
presence among the participants. This reaction was apparent in an interview
response from Areej:

The experience was so pleasant. When | turned around the
internal hall, | saw the main hall naturally. | mean, | can see
the right side, the light was strong, and on the left side, it
was stronger because of the sunlight. The entrance
contains clear artworks on the surrounding walls and
ceiling that a person might like to see. (Areej)

Similarly, Shatha noted in her interview how the appearance of the natural
light spreading across the museum’s walls generated a feeling of being in the
museum and helped indicate what time of day it was:

| felt | was really there. The light was natural, photographed

in the morning, so | felt like | was inside it for real. | was

standing in the middle, and | could clearly see the artworks

from both sides. (Shatha)
4.3.2.2.1 Feeling Part of the Museum
The participants stated that they felt as though they were part of the museum and
had a sense of being present in a particular location at a particular time. They
noted looking directly at the artworks and seeing the depth of the museum halls.

This reaction could be seen in a response from Razan:
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In this immersive experience, | felt like the artwork in front
of me was real and | felt like | was in a real museum. |
could see the details and contemplate better. (Razan)

Some of the participants described their feeling of being in the museum
as overwhelming. An example of this was found in a response from Ghadah:

It was so immersive that it made me see myself really
inside. The objects almost came out from the walls and
flooded me. It was an amazing immersion thanks to the
clarity of the detail. (Ghadah)

Other participants described wanting to physically interact with things as
if they were inside the physical museum. This could be seen, for instance, in a
response from Sheren:

| was enveloped and wanted to touch the content. | was
immersed and interacted physically and emotionally.
(Sheren)

This experience enabled participants to perceive depth within the virtual
museum halls and the natural quality of light and shadows within the virtual
museum environment. Such a reaction was expressed in Jana’s interview:

| entered the museum and was able to see the last point
in the depth. | mean, | could see the last point that | could
reach in the depth and head to it. It was a nice time. Not
just the third dimension, but also the light and the
shadows were natural. (Jana)

Overall, the participants reported perceiving the museum environment as
being vivid. The surrounding walls and halls as well as the naturalistic light and
shadow enhanced their sense of immersion in the virtual museum and enabled
them to have a sense of presence inside the museum and see its contents more

clearly.

4.3.3 Interaction

The participants referred to their ability to interact with the immersive virtual
museum environment in various ways, including by being able to navigate
through museum halls, a feeling of natural interaction, the freedom to look
around, and the ability to zoom in and see elements in greater detail.
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4.3.3.1 Navigating and Moving Around
The participants indicated that thanks to the high image resolution, clear field of
view, and depth cues of the virtual museum, they could interact and move
between the museum rooms smoothly without a drop in display quality. This
sentiment was expressed by Rawan in the following extract:

It was closer to reality than other experiences of virtual

reality. | liked the multiplicity of rooms and moving

between them. Also, | liked the clarity of details in the

paintings, which is rarely provided in a virtual museum.

(Rawan)

The degree of immersion reportedly provided Abeer with a sense of
physical presence within the museum, stimulating her intrinsic tendency for
movement and interaction:

[l was] so immersed to the extent that | walk through and
feel I'm alone in the place. | stopped myself and said that |
don’t know where to walk in reality. It's a fun time. (Abeer)

Participants noted the distinction between directly observing paintings and
viewing pictures or videos of them. Through direct interaction with paintings, a
learner is able to develop a sense of presence within the museum environment.
For example, Areej had this reaction, as shown below:

Looking at paintings directly is not the same as looking at
the images and videos that are usually in learning materials
and websites. Looking directly at paintings and immediate
interaction give me a high sense of presence in the real

location and museum. (Areej)

4.3.3.2 A Feeling of Natural Interaction
The participants stated that the representation of their body movement, head
tracking, and rapid update rate enhanced their natural interaction with the virtual
environment, giving them a strong sense of being in a physical museum. This
sentiment was expressed, for example, by Bdor:

| felt like | was really in the museum, moving my head,

looking left and right, and interacting with the surrounding

scenery as if | was actually in the real site. (Bdor)
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Contrasting the virtual experience with traditional ways of representing
artwork through static pictures on websites or in books, Kholod described how
her physical movements being mirrored within the virtual museum resulted in a
more vivid, detailed experience and an overall greater sense of presence in the
museum.

It was like a fantasy. | move, it moves with me. Actually, if |
see it on the phone or as a picture, | won'’t see it clearly the
way | see it here. (Kholod)

Moreover, Khadijah mentioned the ability to naturally shift her eyes and
head in order to explore the paintings within the virtual museum:

It's very clear as my eyes and head move to the left and
right to the painting and museum depth, not the same as
static images that need to move left and right to see all of
the painting. (Khadijah)

The participants realised that they were surrounded by the virtual museum
environment, with the ability to move naturally and see the ceiling, walls, and
paintings, thanks to the head tracking feature of the virtual reality headset. This
finding was apparent in an interview response from Lena:

When | turn around, it turns with me. | mean, it was tracking
my navigation wherever | go and | could see the painting
from the right or left. Even the ceiling area, | could see it
from one side and then change my position and see it from
the other side. (Lena)

Rania noted how looking at large static images on a computer screen
required moving or dragging the images around and looking at small pieces of
the image at a time. In contrast, the immersive virtual museum allowed her to feel
as if she were in a physical museum and could see a whole painting simply by
moving her head around and scanning parts of it in a natural way without affecting
image quality:

It's as if my eyes are looking left and right. It feels different
from when you look at static pictures that include large
paintings, which have to be rotated to see its parts. Here,
I’'m looking left and right. (Rania)
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4.3.3.3 Freedom to Look Around
The participants categorised their sense of freedom into two types: freedom of
control and freedom of movement. Wedad highlighted the freedom to view
paintings from different angles, something she could not do with static images:

Usually, the picture is from one side, and as | want to see

it from another side, freedom of control helps me especially

in directions. | mean | don’t want to see from a certain

direction. | want to see from all directions in three

dimensions not just a still photo, so it was nice. (Wedad)

Furthermore, participants noted being able to move around the museum

halls freely and examine specific details up close. This was apparent in a
statement made by Shahad:

| felt like I'm in a real museum. | walked around freely,

looked, and searched what | wanted freely, which helped

me to look closely and use zoom in/out to find more details.

(Shahad)

4.3.3.4 Zooming in and Seeing Details
Manipulation is one of the biggest ways that a virtual museum differs from a
physical museum. The participants in this study described their ability to zoom in
and out on parts of the museum that could not be seen closely in the real world.
For example, Areej said the following during her interview:

| can get closer and zoom in and out on the work on the

ceiling as much as | want and see the colours and texture.

| can even see the texture, the cracks, and the

brushstrokes. | was able to zoom in and out on the artwork.

| was able to read about the work and the characters in the

work. (Areej)

The immersive virtual museum enabled art learners to explore paintings
from multiple angles and distances, thanks to the zoom feature. This allowed for
detailed examination of specific elements of the artwork, as noted by Alma:

It helped me see the painting in all ways, for example, from
the left side, and | move forward and see from the right side.
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| can be in the middle and zoom in on both sides. | mean,
if | want to focus on something, | can get closer to it. (Alma)
Participants expressed how using the zoom feature enhanced their sense
of immersion in the virtual museum, as demonstrated by this response from
Rawan:
| lived the experience perfectly, especially the zoom
feature. The zoom option made me live and be totally
immersed in the experience as in real life experiences.

(Rawan)

4.3.4 Being in Two Places at Once

Some of the participants experienced a sense of being in two places
simultaneously. They attributed this feeling to factors such as confusion between
real and virtual sounds and clicking icons to advance within the virtual simulation,
while another participant attributed it to the virtual experience not engaging all of
their senses.

Norah said she felt isolated from reality in the virtual museum but
remained aware of her physical location. She reported experiencing confusion
between real and virtual sounds:

The sense of being in the real world decreased but | still
realise that I'm here in the office, communicating with you.
At the same time, | felt | was there that | confused the air
sound that | heard from the real or virtual environment. |
was not completely immersed. (Norah)

Amjad attributed her confusion to the need to click on a button to move in
the virtual world, which disrupted her sense of feeling present in that space:

| press on a circle to move on and it partly holds up the
immersive experience. In contrast to what happens in
advanced games, being in a virtual world allowed me to
walk without pressing any buttons. (Amjad)

In virtual reality experiences, while the visual and auditory senses are
often stimulated, other senses like smell and touch are not typically engaged.
This absence detracts from the realism and completeness of the immersive

experience. This finding was apparent in an interview response from Sahar:
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| think | felt partly immersed due to the issue of senses. It
would be preferable if the sense of smell, sound, and
texture were included. (Sahar)
This section summarised the main elements of immersive virtual reality
that affected participants' sense of presence within the immersive virtual museum

(see Figure 4.1).

Surroundings Natural interaction Zooming

Vividness Part of the museum \ /
Moving around Eresdomler
~>

interaction

Interaction

Presence
Perception

Figure 4.1 Factors contributing to a sense of presence.

4.4 Experiencing Presence in Art Learning

| extended the thematic analysis to understand how having a sense of presence
within the immersive virtual museum affected the participants’ art learning
experience. Codes were identified across all of the interview transcripts that
revealed any indication of learning experience related to the participants’ sense
of presence, without preconceived notions or anticipated outcomes.

The codes obtained from this analysis were classified into two main
subthemes: perceptivity and appreciation. The perceptivity codes referred to
when a sense of presence enhanced participants’ understanding of various
aspects of the museum, including the scale of the museum, the dimensions of
architectural elements, and the museum content, including artwork, artistic style,
and technique. Moreover, the participants acknowledged the educational value
of immersive virtual reality environment and the benefits of that experience over
traditional art learning methods. The appreciation codes referred to when a sense
of presence within the immersive virtual museum provided an experience similar
to that of a physical museum without the need to be there physically, the ability
to see distant details, convenient navigation, and museum information being

within easy reach (see Table 4.2).
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Table 4.2 Theme: Experiencing presence in art learning.

Subtheme Code N
Perceptivity Understanding the museum. E.g., the actual dimensions, the 3
paintings’ size, and the heights of the walls and columns.

Understanding the museum content. E.g., artistic style and 10

techniques, drawn characters, understand clearly compared to other
sources, seeing and understanding the finest details clearly,

descriptions help to understand an art movement’s characteristics,

drew participants’ attention to details, understand the whole story.
Understanding the educational value of virtual reality. E.g., 7
visualise paintings, contain visual objects with explanations, clearer

than printed pictures, review practical knowledge.

Understanding the power of virtual reality to give more than in 8
real life. E.g., using characteristics like zoom to see unreachable
elements, alternative reality, accurate descriptions of the content,

provide clear and accurate images.

Appreciation Appreciating a similar experience through a virtual museum. E.g., 8
access to similar experiences, overcoming barriers to accessing the
actual museum.

Appreciating the power of virtual reality to give more thaninreal 8
life. E.g., zoomability, clarity enhanced contemplation, access to

distant details, livelier and more active.

Appreciating convenient navigation and interaction. E.g., easily 7
move between paintings, conveniently see the artwork, being alone

and avoiding visitors’ judgement, frequent viewing and taking photos.
Appreciating the ease of accessing museum information through 9
icons, moving around, and zooming in. E.g., easy access, quick
access to information, multiple modes of written and audio

explanations of the artwork, access to unreachable details.

4.4.1 Perceptivity

The interviews revealed how the perception of presence in the immersive virtual
museum affected participants’ overall perceptivity. This sense of presence
greatly enriched their experience by helping them understand the scale and
content of the museum, such as the actual dimensions of walls, columns, and
paintings. It also drew their attention to artistic styles and techniques, characters
in the paintings, fine details, and the characteristics of a given art movement.
Other participants said they learned how virtual reality could facilitate education
through showing paintings with explanations, offering clearer images than printed
pictures, and helping them review practical knowledge. Finally, they stated that
the experience increased their awareness of how virtual reality could do more
than real life thanks to it having a zoom feature, offering an alternative reality,
providing accurate descriptions of the content, and having clear and accurate

images.
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4.4.1.1 Understanding the Museum
The participants related how their sense of presence in the museum affected
their understanding of the museum’s scale, dimensions, and presentation
techniques. As one example of this, Rawan said that she got a sense of the actual
height of the walls and columns around her, something that is harder to realise
through still photographs on websites or in books. She also indicated how the
feeling of being in the museum helped her perceive the true dimensions of the
paintings:

Very interesting. | felt like | was inside the place and saw

the actual dimensions of the place and depth, for example,

the size of the paintings and the heights of the walls and

columns. (Rawan)

In her interview, Aseel indicated that she had studied the presentation
techniques of museums and said that the virtual reality experience she had in
this study could be a valuable asset for people interested in having a more
realistic depiction of a museum:

| think this is useful, especially for specialists and for those
interested in museums. | mean, the ways of displaying
artworks, because | have taken the subject, so | think about
this hall, how much is its width as well as the paintings’
sizes. (Aseel)

4.4.1.2 Understanding the Museum Content

The participants’ understanding of the characteristics of art movements was one
of the aspects that they felt had been enhanced by the immersive virtual
museum. They mentioned taking advantage of the high resolution or vividness of
images, head movement, and zoomability to better examine the specific
characteristics that distinguished a given artistic movement from other
movements, such as in terms of the degree of accuracy, number of details,
choice of colours, and techniques. Lena, for example, described her ability to
understand the paintings’ details more clearly compared to how she had looked
at them in the past, highlighting the ability to examine a painting as if it were in a

physical museum:
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In general, as an educational experience, | think it's useful.
For example, | had to study some artworks based on
particular subject matters. | think it's really helpful to see
the painting in front of me and see its details clearly as we
do in a real museum. | mean, | saw the painting clearer,
unlike when | saw its description. Now | see the smallest
details and understand what they were explaining to us in
traditional classes. Now | understand. (Lena)

Participants attributed their greater ability to understand artwork to the
features provided by immersive virtual reality, where, in addition to their sense of
presence, they were able to use a zoom feature. Observing details by zooming
in on them reportedly offered insights into the techniques used by a given artist.
This experience gave the participants the sense that they could examine these
techniques more clearly, as exemplified by the following interview response
made by Norah:

It was helpful to understand the art content, especially the
artistic techniques, by zooming in on them. | saw the
drawing techniques that are used such as brushstrokes
and even cracks. They provide an introduction to the
technique that was used. Is it a fresco or something else?
It gave me the impression that | could explore these
techniques clearly. (Norah)

By using the zoom feature, participants also reported being able to learn
more information about the artistic styles and periods of a given painting. Jana,
for instance, mentioned in her interview that using the zoom feature allowed her
to better understand Baroque art by exploring elements such as the characters
in the painting:

It helped to examine the museum paintings’ content, for
example, the drawn characters, which | was able to zoom
in on and see all the details clearly as if they were
prominent. As for information, | had not seen Baroque art
until the moment | entered this museum. (Jana)
In addition to the features noted above, some of the participants

emphasised their ability to manipulate and zoom in on an image to see small
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details while maintaining the quality and resolution of that image, which further
enhanced their understanding of it. This reaction was apparent in Moneerah’s
interview, for example:

| felt present, but the difference is that | can get closer. The

more | zoom in, the more details | can see to the extent that

| can see the finest details, including the method of applying

the brush. This is impossible in reality. (Moneerah)

In traditional printed or digital images, small details are often not easily
visible. However, in the immersive virtual museum, the participants reported
being able to see these details more clearly because the details were presented
directly in front of them and because they could control the viewing perspective
by zooming in and out or moving around. This sentiment could be seen in the
following response that Khadijah gave during her interview:

For example, the details that are small and simple, | won’t
be able to see them in the images, no matter how much |
zoom in. The eye only goes to larger elements. But now,
because it’s basically in front of me and I’'m zooming in and
moving around, | can see these small details. (Khadijah)

Descriptive icons within the immersive virtual museum were another
feature that the participants found to be instrumental in accessing information
and enhancing their understanding of various art movements. For instance, Lora
emphasised that using icons enabled her to access detailed information about
Baroque art, a subject she was previously unfamiliar with. She said she had the
opportunity to explore each aspect of the museum, thereby enriching her overall
experience:

It helped me because there were icons. | could click on
them to see descriptions of information that | needed to
know in the museum. | knew that this museum contained
details and information that could help me understand
Baroque art, which | didn’t know about before. It gave me
space to contemplate each part and read its description.
(Lora)

More precisely, these icons were designed to draw the viewer’s attention
to significant elements of the artworks, prompting the participants to pay more
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attention to them. This finding could be seen, for example, in a response from
Shatha:
There were icons that explained the work and characters.
They made me know more about the paintings. This
experience highlighted some of the paintings’ details and
some characters more than others, especially the main
characters in each painting, which was actually the first
element that drew my attention, providing detailed
explanations. (Shatha)

The participants found that the interactive features of the virtual space
helped recreate a real-life museum experience that allowed for naturalistic
movement as they explored and observed the artwork from different
perspectives. They reported that this contributed to a deeper understanding of
the elements of the art compared to static images, as exemplified by this
response that Dwaa gave:

| like the flying objects, because when | studied them, they
were static images, but here I'm moving around, seeing
how their size is and from different angles. (Dwaa)

Furthermore, this immersive virtual experience appeared to have enriched
participants’ overall understanding of the narrative conveyed by the paintings.
Instead of viewing isolated parts of the paintings in static photographs, they could
use the features of the immersive virtual museum to see and comprehend the
overarching story and ideas in the paintings. This sentiment was expressed by
Sheren, as shown in the following extract from her interview:

This experience helped me to look at Baroque art more
deeply. | didn't know this information before. | really
perceived the elements and the things in the painting with
the ideas that were drawn on the paintings, famous
characters from stories and novels and holographic objects
with high accuracy. | understood information on Baroque
art and learned more than what | expected. (Sheren)
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4.4.1.3 Understanding the Educational Value of Virtual Reality
During the interviews, the participants suggested that the immersive virtual
museum outperformed traditional art learning resources, such as static images,
in terms of enhancing their understanding of the art and museum content. For
instance, Sara compared traditional methods of learning art history, such as
viewing printed museum paintings with descriptions, to the immersive experience
offered by the virtual museum:
Educationally, it's better than exhibitions and museums,
instead of what we got in art history. In art history, we used
to see printed paintings with their descriptions, and | had
difficulties visualising them. Here, however, there’s enough
information that evokes my imagination and enhances my
understanding. | think they are better than pictures. | saw
this museum before and studied it, but it was not in an
immersive format. | feel this immersive experience is better.
(Sara)

Participants said that the immersive virtual museum they explored in this
study provided them with immersive and interactive content with descriptions.
According to them, this helped them absorb information faster and more clearly
compared to traditional learning materials, such as the descriptive content
typically found in books. For example, Raneem gave the following statement in
her interview:

The museum is the artist's visual library that contains
pictures and information rather than descriptions in books.
Thus, | think the immersive virtual museum can convey the
idea more clearly and quickly compared with printed and
written references. (Raneem)

In another comparison made in the interviews, the immersive virtual
museum surpassed traditional media, such as printed books, in its vivid colours
and details. According to this perspective, the immersive virtual museum offered
participants a more comprehensive and detailed understanding of the artwork. A
statement that Sama made in her interview reflected a common experience

among participants in this regard:
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| have studied this museum before. So | feel that | focused
on particular aspects that were needed for the course. |
didn’t know that it was exactly like this. For example, |
studied one of these paintings before (the sun). | know the
painting and its colours, but | didn’t know that it's so clear
and has rich details like here. (Sama)

The participants suggested that the virtual museum empowered them to
interact with the artwork in a more hands-on manner, allowing them to explore
beyond theoretical learning. In this way, the virtual environment enabled the
observation of details that may not be easily recognisable in traditional media. As
an example of this response, Abeer made the following statement:

As an artist, | have information. So this experience helped
me review my knowledge. It's more of a practical rather
than a theoretical task. Because I'm able to interact with
and move the objects, | understood the art pieces more, |
saw more details. (Abeer)

4.4.1.4 Understanding the Power of Virtual Reality to Give More Than in
Real Life
According to the interviews, the immersive virtual museum’s interface gave more
options than would be possible in reality, for example zooming in and rotating,
which helped the participants see very small details that might not be apparent
at first glance. This sentiment was apparent in the following response from
Raneem:

As an art learner, I'm interested in the colouring techniques,

accuracy and clarity of the details. This is what | noticed in

the immersive museum. | zoomed in and out and saw the

smallest details. | mean, even in the ceiling, there was a

monster hiding under the child and shield that protects one

of the women who were there. So here | can see the

smallest details and the colour that is actually used.

(Raneem)

In addition to the sense of presence in the virtual museum, the participants

also described their ability to see the details on the ceiling that could not be seen
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as closely in the physical museum. Jana reported enjoying the option to zoom in
and wondered if there was something similar to this feature in real museums:

| felt present, but also there was the option of zooming in

on the ceiling. | really like it. | don’t know the alternatives

provided in a real museum. Maybe they use an ocular

device or pictures of the ceiling. This option in virtual reality

is amazing. (Jana)

The participants added that certain features of the immersive virtual
museum had enhanced their ability to learn more about the dominant techniques
and style of an art movement since they were very clear, particularly as many art
pieces were complemented by accurate descriptions. Razan, for instance, said
that she appreciated the immersive characteristics of the virtual museum, which
she said had enabled her to identify and understand the unique features of each
piece of art:

Art history is one of my current courses. Each art school
has artists who have a specific style that distinguishes their
work. Thanks to this immersive museum’s features, | can
find the characteristics that distinguish each piece of art by
zooming in and reading the description of elements of it.
Unlike the use of normal photos or descriptions, which
provide similar results, the immersive options provide more
details of the artistic style followed by each artist. (Razan)

Compared to traditional printed formats, which can reduce the quality and
clarity of a painting, the immersive virtual museum in this study reportedly offered
more vivid and recognisable details, as Areej noticed in the following interview
response:

This painting is real and exists but lacks clarity and details.
The colours are darker in books. | mean, by transferring the
painting to a PDF, the clarity and accuracy are decreased.
The immersive experience helped me imagine and

recognise the images. (Areej)
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4.4.2 Appreciation

Another major theme in this study was appreciation. The participants reported
appreciating that the virtual museum made content more accessible while
providing a similar experience to a physical museum. They also appreciated the
power of virtual reality to give more features than in real life, including a more
active experience, zooming in, clarity, and access to distant details. Some of the
participants appreciated the convenience of being able to move between
paintings, seeing the artwork, being alone and avoiding other Vvisitors’
judgements, going back and viewing the material more frequently, and taking
photos. Finally, they appreciated how easy and fast it was to get museum
information, the multiple modes of written and audio explanations, and having

access to normally unreachable details.

4.4.2.1 Appreciating a Similar Experience Through a Virtual Museum
The participants appreciated the immersive virtual museum for providing a similar
experience to that of a physical museum without the need to physically be in one.
Raneem, for example, explained in her interview how she found the immersive
virtual museum beneficial, because it allowed her to experience different
museums and learn about various art periods without the need for physical travel,
especially during a global pandemic:

It's a nice and useful experience. I'm an artist interested in

the arts, but | can’t visit places to learn about periods,

experiences, and even people who Ilived those

experiences. Thanks to immersive virtual museums, | can

visit museums from my place without having to travel to

them. | also see immersive virtual museums as very useful

during the COVID-19 pandemic. | see it as very useful.

(Raneem)

Furthermore, the participants expressed their appreciation for the
immersive virtual museum’s comprehensive explanations of content, which
enabled them to feel as if they were visiting the actual museum. This suggested
that the participants believed virtual museums offered superior experiences
compared to traditional museums in some ways, as demonstrated by the

following interview response from Ghadah:
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Very useful thanks to its thorough explanations. It made me
live the experience as if | had visited the museum for real.
| think virtual museums provide the best experiences.
(Ghadah)

Similarly, Sheren appreciated the opportunity provided by the immersive
virtual museum to learn about Baroque art, recognising that physical constraints
would otherwise limit her access to such learning experiences:

The experience | gained in the virtual museum about
Baroque art was great. Because of their distance and for
material reasons, | can hardly visit museums, but virtual
museums give me the opportunity to enter this kind of

museum. (Sheren)

4.4.2.2 Appreciating the Power of Immersive Virtual Museums to Give
More Than in Real Life
The participants appreciated the exceptional qualities of their immersive virtual
museum experience because it gave them access to historical, precious, and
prominent artistic content in museums that would be difficult for them to reach
physically. Aseel, for instance, highlighted the exceptional quality of the virtual
museum experience, appreciating the access to details that cannot be observed
in real life due to their location inside the museum, such as paintings on the
ceiling. She appreciated the ability to zoom in on elements of the ceiling, a feature
that she felt would be impossible during a physical museum visit:

As an experience, it's beyond imagination. Especially if |

was at the real museum, | would not be able to zoom in on

the elements on the ceiling. | like the idea of seeing the

elements from my place and zooming in and getting closer

to the most difficult details. | mean, if | were there, | could

not see these things. It was amazing and | enjoyed it.

(Aseel)

The participants appreciated the clarity provided when zooming in on
details, which exceeded what they felt would be achievable in physical museums.
This allowed them to explore the art pieces more deeply, as noted by Reem in
the following interview response:
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It helped me explore more aspects than | could in real
museums. If | was in a real museum, | would not see the
details clearly. | mean, it would be far away from me. But
here, | can zoom in as much as | need to. Details are clearer
than other photos. | could focus more and contemplate the
artworks. (Reem)

In her interview, Abeer said that she believed zooming in on the images
of paintings captured with a mobile phone resulted in lower clarity than using the
zoom feature in the immersive virtual museum. At the same time, using a mobile
phone to take pictures would result in static images, while the immersive virtual
museum was more dynamic and active, as explained in the following excerpt:

If | go to a museum, | can take pictures, but if | zoom in,
pictures become less clear, their accuracy changes, but
when I'min a virtual environment, | have more control. Also,
the pictures might be static. This is livelier and more active.

You can move freely. (Abeer)

4.4.2.3 Appreciating Convenient Navigation and Interaction
The participants appreciated the convenience of being able to move around and
interact within the virtual museum compared to the limitations experienced in
physical museums, where visitors may face crowded pathways and have
restricted movement around certain artworks. For example, this sentiment was
expressed by Shatha during her interview:

In a real museum, using the chairs helps because the

movement is divided into two parts, so it's less crowded.

The bad thing about it is that if a person stops or many

people stop, the corridor gets crowded. | can’t see further

unless | ask them to open the way for me, or | have to go

back or see other works around me. | see them in the virtual

museum better. There’s no disturbance or crowd. | was

able to move around as | wanted. (Shatha)

In physical museums, crowded conditions and restricted access may limit

the depth of exploration, hindering a visitor's understanding of the artwork on
display. However, in the immersive virtual museum, the participants appreciated
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the ability to revisit paintings multiple times, conveniently spend as much time as
they wanted examining the artworks in the museum without being constrained by
the presence of other visitors waiting next to them. For example, this sentiment
was apparent in Jana’s response given below:

This experience made me go deeper than | could go if | was

in a real museum. A real museum may be crowded. There

are things that | can’t reach, or unclear information. In the

immersive virtual museum, everything is clear. | can see

clearly and return to the paintings more than once. | can

spend as much time as | want staring at pieces of art and

explore them without feeling awkward around other visitors.

(Jana)

In line with the responses given above, the participants mentioned several
psychological barriers that they faced when visiting a physical museum. More
specifically, they expressed feelings of discomfort and embarrassment when
seeing pieces of art and not understanding them. Thus, they said that the
immersive virtual experience in this study offered a potential solution to these
concerns. For example, Raneem appreciated using immersive virtual museums
from the comfort of her home, having the freedom to access museums worldwide
and examine paintings without the pressure of external judgment, as shown in
the extract below:

Sometimes I'm unable to go to a museum or an exhibition
as | feel that I'm not welcome. For example, if | don’t know
the artworks or don’t understand them, | feel embarrassed.
The idea is that, in this virtual experience, I'm at home in
my room, | can enter this place, and no one knows about
me. | can watch something very beautiful and make my own
choice about what | want to see and what matters the most
to me. Also, | can choose to see museums in Italy or Britain.
| can decide what | want to see. (Raneem)

In the interviews, the participants emphasised the ease of revisiting
artworks and taking pictures of specific details with clarity in the immersive virtual

museum environment, activities that may be more challenging to do in a physical
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museum without feeling judged. This observation was seen, for example, in a
response by Amjad:

| can go around and come back. If | was in a real museum,

| would not feel free to go back to artworks as people might

look at me and wonder why | went back. Here, because I'm

in a virtual museum, nobody is here, | can see and go back

as much as | want. | can do things here that can’t be easily

done in reality, such as clearly photographing particular

details. (Amjad)

4.4.2.4 Appreciating the Ease of Accessing Information Through Icons,
Moving Around, and Zooming in
Most of the participants in this study stated in the interviews that the immersive
virtual museum provided them with easy access to information and helped them
understand the artwork around them more easily and clearly. Furthermore, they
said that they preferred the immersive virtual museum for art learning due to
certain positive characteristics, such as icons that participants could select, which
facilitated access to more information about the objects. For example, Sameerah
said that the virtual museum provided quick access to information, saving her
time having to look up details about paintings, thanks to the virtual museum
providing written and audio explanations of the artworks and details inside the
paintings:

It's sufficient to understand many things and get

information, | mean, instead of wasting my time to search

for information and paintings. (Sameerah)

As another example, the participants appreciated immersive virtual
museum characteristics that helped them access details that would be hard to
reach in a physical museum by zooming in on them, as exemplified by the
following interview response from Dwaa:

| can zoom in as much as | want. It's much better than
reality. Now, when | visit real museums, staff don’t allow me
to approach or touch some artworks. | can’t zoom in or get
closer to the artworks to see their details. So, it makes a
difference when artworks are three-dimensional. (Dwaa)
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In her interview, Ghadah mentioned that the zoom in feature provided by
the immersive virtual museum allowed her to more easily access and get close
to fine details that would be inaccessible in a physical museum:

There are strengths, such as how they can easily be
accessed, how close you can get to the artworks, how you
can see their details and information at the same time, as
well as how many modes are provided, such as audio and
visual ones. The limitation in real museums is that we are
not allowed to touch the artworks. Here, the content is
maintained, and easy access is provided. (Ghadah)

Compared to more traditional media, such as photographs of paintings,
the participants referred to how the immersive virtual museum helped them more
easily access some information about paintings. This sentiment was expressed
by Hayat, for example, during her interview:

| have the ability to access information and details that can’t
be reached by seeing ordinary photos and reading their
description for financial and distance reasons. (Hayat)

Overall, this section summarised the main effects of the sense of presence
within the immersive virtual museum that affected the participants’ art learning
experience (see Figure 4.2).

Presence

Perception

Understanding the S )
museum / \ / similar experience
Understanding the -
— —_—
content Perceptivity The power of VR
& N
The value of VR for The easy of reaching
education museum information
The power of VR Convenient
(more than reality) navigation/interaction

Figure 4.2 Codes for presence (perceptivity and appreciation).

4.4.3 Being in a State of Flow Is Stimulating
This section addresses Research Question 1.2: How do art students in higher
education in Saudi Arabia experience flow when learning in an immersive virtual

museum? As with the first sub-question, | started by identifying evidence about
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their actual experience of a flow state. Subsequently, the focus shifted to how
this flow state affected their learning experience. As mentioned earlier, the aim
was to understand not only whether students experienced flow within the
immersive virtual museum environment but also how this flow state affected their
learning.

Based on their interview responses, the participants appeared to have
entered a flow state during their experience of the immersive virtual museum.
Codes were identified across all of the interview transcripts without any
anticipated outcomes, aligning them with themes derived from the literature.
These codes consisted of focusing on the details, losing track of time and the
real world, reduced external distractions, matching learners’ interests, and

enjoying the experience (see Table 4.3).

Table 4.3 Theme: Being in a state of flow is stimulating.

Subtheme Code N
Focusing on the e Focused on the content. Focused as if they were in front of 7
details / the real thing
concentration « Dig in to find more details 12
e Became more focused after starting to interact and read the 5
information
e Some details draw their attention, making them pay more 2
attention
Losing track of time e No sense of how much time goes by 7
and the real world « Willing to spend as much time as possible 6
e Feeling isolated and lost awareness with the external 4
¢ Lost sense of themselves 1
o Lost connection with others around them 2
Reduced external ¢ Not seeing anything except the content inside the virtual 4
distractions museum
¢ Away from visual distractions 3
¢ Isolated from the surrounding distractions 3
Enjoying the ¢ Enjoy museum characteristics. E.g., being alone, zooming in 12
experience o Enjoy being surrounded by very clear and vivid scenery 8
Matching learner o Part of their study 6
interests o Find out more interesting details 4

The data clearly showed varying degrees of flow state indicators among
participants. For example, flow indicators such as heightened focus and losing
track of time were prevalent in participants’ experiences, enhancing their
enjoyment due to the sense of being immersed in vivid and attractive imagery.
This difference in indicators could be attributed to the characteristics of the
immersive virtual museum using a virtual reality headset, which gave participants

the ability to control viewing angles, zoom in on minute details, use a plus icon to
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access additional information, and remove surrounding visual distractions to
focus on content relevant to their interests. This experience created the right
conditions for entering a flow state.

4.4.3.1 Focusing on the Details / Concentration
According to the interview data, the virtual reality headset provided vivid imagery
and control in viewing different angles and minute details. As a result, the
participants became deeply focused on the art, entering a flow state while
experiencing a sense of presence in the virtual space. Razan described this deep
immersion while exploring the artwork’s aesthetics and details:

| lived and coexisted as if it was something real. | felt that

the artwork was in front of me, and | could see its details.

The finer cracks, the lustre of the shadows, the folds in the

cloths are things that are so nice. (Razan)

This feeling that the artwork was right in front of them was repeated by
most of the participants in the study, suggesting their sense of presence and
heightened perceptiveness of their virtual surroundings, which enhanced their
concentration on the details of the artwork.

The participants’ responses in the interviews suggested a deep sense of
immersion and concentration, which deepened when interacting with the
museum content. Sama, for example, noted that using a virtual reality headset
enhanced her immersion, while interactive elements like a plus icon directed her
attention to additional details within the virtual museum, encouraging exploration
and attention to details that might have gone unnoticed otherwise, as noted in
the interview excerpt below:

Once | put on the virtual reality headset, | feltimmersed and
focused because it felt more serious. After | read
information, | started to focus more, and there was a plus
sign that showed me more details and made me focus more
on a lot of things. (Sama)

In another interview response, Abeer’s initial attention upon entering the
virtual museum was on how well it was organised and lit, showing an awareness

of the virtual environment around her. After that, she directed her attention to the
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artwork on display, focusing on depictions of important historical figures, noting
the narrative quality of the exhibition:

The first thing that drew my attention is how the museum is

organised and how good its lighting is for the recipient or

those inside it. Then | start staring and reading the content

about the king or the president, their families, and how

children are lined up as if they are telling a historical story.

(Abeer)

The participants noted that the visual clarity of the virtual museum content
greatly enhanced their ability to concentrate, encouraging them to delve deeper
to uncover details that were not immediately apparent. This was apparent, for
example, in the following statement made by Norah:

The level of concentration became very high. The finest
details were so clear, which motivated me to look more and
closely observe particular details and information that |
didn’t notice at first glance. (Norah)

The quality of the immersive virtual experience and its content led the
participants to concentrate more than they were used to doing. Sameerah, for
example, noted in her interview that the immersive virtual experience heightened
her sense of focus, differing from her usual observations of paintings in traditional
media:

It made me focus hard, not like the normal sight at the
paintings. It made me want to bring my sketchbook and
paint. It immersed me so that | wanted to make the same
drawings. (Sameerah)

4.4.3.2 Losing Track of Time and the Real World

The participants indicated that the immersive virtual museum created a sense of
being within a museum space and temporarily disconnected from the external
world. This is because the virtual reality headset restricts the wearer’s field of
view to only what is presented within the virtual environment of the museum. This
experience made them feel as if they had been transported to an alternate reality,
leading them to lose their awareness of time and the real world around them.
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As one example taken from the interviews, Sheren described feeling as though
she were truly inside the museum, suggesting that the virtual reality experience
was highly convincing and offered sufficient opportunities for deep exploration
and engagement, which in turn encouraged her to spend more time in that virtual
environment:

| felt like | was really inside [the museum]. | had the whole

time to explore. | really felt like | was in it. (Sheren)

In another interview response, Sama said that she became so immersed
in exploring the virtual museum that she forgot about the researcher’s presence
near her until she took the headset off and saw the researcher again. This striking
episode highlighted how immersive the virtual museum could be by isolating her
mentally from her immediate surroundings. It indicated that the headset
essentially erected a wall between her and the real world, enabling her to
completely devote her attention to the virtual world:

| was immersed to the extent that | forgot that you were
here. Once | removed the VR headset, | noticed that you’re
here. It isolated me from the place, | got immersed. (Sama)

Along similar lines, the participants noted how interacting with the
immersive virtual museum environment using the zoom controls reduced their
awareness of their surroundings outside of the virtual space. This enhanced their
concentration and ability to examine different pieces of art more closely. For
example, Jana described how, as she zoomed in to explore the details of the
artwork around her, she felt a growing level of interaction and immersion as well
as a disconnect from the external world:

Once | entered the museum, | started looking at the
paintings and zooming in on the artworks. | started losing
my sense of connection with the external world and you.
After | started using the zoom control, my focus became
deep. (Jana)

In her interview, Shatha mentioned spending a long time examining the
artwork and moving around inside the virtual museum without being interrupted.
This indicated a high level of interest and immersion in the experience:

| spent some good time focusing on the ceiling and the work
in front of me. It enabled me to go forward and come back
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easily inside the virtual museum without a feeling of
interruption. (Shatha)

Similar to the others, Moneerah described losing herself while immersed
in the virtual museum, feeling as if she were physically within the virtual
environment:

| forgot myself while | was inside. | felt like | was really

present in the museum. (Moneerah)

4.4.3.3 Reduced External Distractions
As hinted at before, the virtual reality headset isolated the participants from
external distractions, such as those caused by visual cues, other people, and
crowds. They could not see anything except the content inside the virtual
museum, which made them feel alone. Thus, in contrast to regular museums and
learning environments, in the virtual museum, the participants were less prone to
being distracted, as exemplified by the following interview response from Abeer:
So immersed to the extent that | walk through and feel like
I’'m alone in the place. (Abeer)

The participants said that they focused on more details in the artwork
displayed in front of them because they felt as if they were the only viewers of
the paintings, away from visual distractions. They were deeply immersed in the
paintings as the details were more visible. This sentiment was apparent in the
following interview response from Hayat:

The glasses are on my face while I'm inside the museum
and the artwork is in front of me. Therefore, the only thing |
can see is the artwork. So | felt like I've become more
immersed with the painting, and I've seen the painted
characters and what they do. | focused on the details of the
holder of the crown and scales after the war, as if they had
won and made a new law. (Hayat)

Participants described a deep immersion with the artwork and isolation
from external distractions, where they felt a sense of complete focus on the
artwork they were observing. This in turn led to a loss of awareness of their
physical environment and a sense of being in a physical museum. For example,

Moneerah made the following statement along these lines:
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| merged with the artwork while standing in front of it.
Moreover, | felt completely isolated, away from the
surrounding distractions that occur in real museums. |
forgot that I'm in this room. | felt like I'm in a real museum.

(Moneerah)

4.4.3.4 Enjoying the Experience
The participants said that they found the immersive virtual museum to be more
enjoyable than a physical museum due to the free interaction and ability to zoom
in and out to check details freely, which increased their accessibility. This
comparison was made by Kholod, for example:

It's more enjoyable than in a real museum because in the

real one, | can't zoom in or out and check details due to

museum restrictions. Here, | can zoom in as much as |

want. (Kholod)

Several participants noted how they enjoyed spending an extended period
of time exploring the beauty and details of the artwork and museums that they
had studied previously through traditional media. Lena, for example, attributed
her enjoyment to the deep sense of immersion she felt from the vivid scenery of
the virtual museum:

| was immersed, and | could stay there for hours because |
really benefited from and enjoyed the experience.
Everything was beautiful. | enjoyed discovering the details
of the artwork. | could see for real the information that | had
studied. (Lena)

4.4.3.5 Matching Learner Interests

Based on the interviews, the immersive virtual museum experience met the art
students’ need for a realistic embodiment of what they were learning through
lectures in their theoretical courses. They were interested in delving deeper into
the subject matter and gaining a more comprehensive understanding of it
because they were participating in activities related to their studies. Sama, for
instance, said in the interview that she focused on understanding the details and
characteristics of specific drawings that captured her attention and aligned with

her interests during her visit to the virtual museum:
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| was immersed because it's part of my studies. If | think
like ordinary people or like someone who doesn’t really
understand art and design, | wouldn’t be focused. So it's
easy. | directly thought about the characteristics of art
instead of just enjoying the art. | understood art but when |
studied it in an immersive museum, | understood the details
and characteristics that exist in particular drawings that
interest me. (Sama)

In addition, the participants said that if this type of virtual museum had
been used as a learning tool in their courses, they would have discovered more
details about the art they had been studying. They attributed this to the possibility
of zooming in and finding information that matched their interests, as Rania noted
in the following response:

An interesting tool as it’s helpful for my studies. During our
studies, we see, research, explore, and describe artworks
like these. Especially in the subject of art criticism. So, if
this experience existed at that time, it would have been
possible to write more details about the artworks. There’s a
significant difference, when | see the artwork, get closer to
it, thoroughly explore it more than how | do when it's on a
mobile phone or in a picture in a book. It has more details,
provides more perspectives and details. | actually felt
engaged. (Rania)

Overall, the immersive virtual museum experience reportedly enhanced
participants’ state of flow. According to the analysis of the interview data, this was
because the virtual museum was able to increase their focus on details, make
them lose track of time, shut out external distractions, increase their enjoyment,
and match their interests. (see Figure 4.3)
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Figure 4.3 Codes for the flow state.

Flow state

4.4.4 Experiencing Flow in Art Learning

Continuing to answer Research Question 1.2, | extended the thematic analysis
to examine the effect of the flow state within the immersive virtual museum on
the participants’ art learning experience. All of the interview transcripts related to
this question were coded without preconceived notions or anticipated outcomes.
The codes that emerged were classified into two main subthemes: engagement
and connection (see Table 4.4).

Table 4.4 Theme: Experiencing flow in art learning.

Subtheme Code N
Engagement Active participation. E.g., full control, can freely move and choose 6
Curiosity. E.g., dig deeper and spend more time exploring the 7

paintings, concentration on the clear and vivid content, clarity and

being alone

Implicit symbols. E.g., through accuracy and zoomability, enhanced 5
close observations and discovered details hardly noticeable before

The implicit story and theme. E.g., through concentration, being 6
able to look around and zoom in, pieced paintings together, follow a
historical sequence, general view of the story and find out more

details
Absorption 3
Self-regulation. E.g., freedom to select objects and angles, using 2

zoom in, and movement
Learning experience aligned with interests. E.g., freedom to look, 3
movement and zooming in, enhanced ability to explore information
that interests them

Connection Evoking deep contemplation
Evoking thoughts and questions. E.g., follow and understand the
story, convey the artist’s impression
Communication. E.g., direct contact, clarity and zooming in, contact 5
with interesting topics

WIN

4.4.4.1 Engagement
The participants’ statements about the capabilities of the immersive virtual

museum directly reflected their engagement in that environment. Their
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responses suggested that the virtual museum’s features facilitated a flow state
through interactivity and giving them a sense of control. This in turn increased
their concentration and enjoyment in their exploration of artistic content, providing
conditions conducive to deeper mental engagement. The codes within
engagement consisted of active participation, curiosity, a desire to explore

implicit symbols, an implicit story or theme, absorption, self-regulation, and

alignment with learner interests (see Figure 4.4).

Engagement

Alignment with
interests

Implicit story/
theme

Active

TR Absorption Self-regulation

Curiosity Implicit symbols

Figure 4.4 Codes for engagement.

4.4.4.2 Active Participation

In the interviews, most of the participants referred to the high level of freedom
and control they felt they had to manage and direct their learning based on their
needs, such as through zooming in and selecting perspectives, in addition to
display quality, as making them more engaged with the museum content. Such
features enabled them to more deeply engage as they explored and sought to
understand the content.

In her interview, Razan emphasised the freedom to select specific details
to focus on, in contrast to traditional videos and images. This response suggested
that the sense of control that she felt over her interaction with the virtual museum
allowed her to focus more on the task at hand without getting distracted,
contributing to a heightened sense of engagement:

Full control of interaction. In contrast to videos which can’t
be navigated in a non-optional way as well as images that
lose their quality once zoomed in, in the virtual museum, |
can choose my position and viewing angle. | can choose
the details that | want to zoom in and out on. (Razan)
The participants preferred the immersive virtual museum over traditional

media, as they could choose what to focus on without restrictions, enhancing
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their interaction and engagement with the museum content. This sentiment was
expressed, for example, by Sara in the following extract from her interview:

| used to see just a picture taken from a person’s viewpoint,

or recorded videos force you to move and see specific

areas chosen by another person’s viewpoint. You aren’t

able to move freely. But in this immersive virtual museum,

| can go ahead, zoom in on the painting, and click on an

element to see accurate details. (Sara)

4.4.4.3 Curiosity
The participants reported that the immersive virtual museum experience
increased their curiosity and, in turn, their engagement. Several identified the
interactive features of the virtual environment as instrumental in this regard.
Hayat, for instance, noted in her interview that these interactive features
intensified her desire to delve deeper into the narratives of the museum, leading
her to become more engaged with its content:

It made me more curious to know what comes next. | kept

moving around the museum. | felt the story more, | felt that

| understood it more and became more involved. (Hayat)

The participants highlighted how the vividness and richness of the content
stimulated their curiosity about details of the artwork around them, causing them
to spend more time exploring. As an example of this, Abeer expressed curiosity
about the details on the ceiling. She said that her concentration within the virtual
museum and ability to focus on details by zooming in on them increased her
curiosity to explore further:

| was curious to find out about the crowded details on the
ceiling, examine people through zooming in on them. Some
of them were stacked on top of each other, but they were
clear. | felt that | was really inside it. | wish | could get into
it more and never stop. (Abeer)

Based on the interviews, the explanation icons and sense of control within
the immersive virtual museum likewise fed participants’ curiosity and

engagement. They tended to spend more time examining the details of artwork
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in order to reach a more profound understanding of it. This point was made, for
example, in the following interview extract by Reem:
| could control the screen and | could use the explanation
buttons to delve deeper into the details. This feeling made
me spend more time and get deeper. It was a beautiful
thing. | was meditating more and more. It was a useful
experience. (Reem)

In her interview, Hayat gave a reply along similar lines in terms of focusing
on the details. She said that the sense of control she felt over her exploration
increased her curiosity to find out additional information in the virtual museum:

I've seen the painted characters and what they do. |
focused on the details of the holder of the crown and scales
after the war, as if they had won and made a new law.
(Hayat)

Other participants similarly mentioned how these features enhanced their
curiosity to gain more information about the museum content. This could be seen,
for example, in Sheren’s reply below:

It contained many options and buttons which helped me
delve deeper into information about the paintings and
details related to these paintings. | benefited from these
features that made me learn all the details in the museum
and enjoy it. (Sheren)

According to the interviews, the sense of being immersed in the virtual
environment to the extent that they lost awareness of their surroundings
enhanced the participants’ concentration on the artwork, as noted above. This
state of immersion also increased their curiosity to explore various aspects of the
museum. Sama, for example, reported concentrating so hard in the virtual
museum that she lost track of her surroundings, filled with curiosity about details
such as the colours used in the paintings around her:

| was so immersed that | could no longer hear any sound
around me. | could focus more and dig deeper into it. | could
see more details than | used to see in pictures. If it were a
printed picture, | wouldn’t be able to see the same details;
the details are clear. The detailed information is authentic
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and natural. This is what | understood from the painting. |
knew that the drawing they chose for their painting was
their own. It's clear that they combined two colours, and
that is what made me zoom in to see it. It's clear that this
mixture came from these colours. (Sama)

Similar to Sama’s response above, Dwaa likewise compared the virtual
images she saw in this study with the lower-quality images typically found in
books. She was particularly curious about the accuracy of the images, describing
a higher curiosity than she felt when looking at a normal picture of the same type
of content:

The accuracy of the classic objects in artworks, the fabric,
the scarf, and their texture, the accuracy of their details and
the details of jewellery. The prominent sculptures on the jar
that | wanted to touch to know what they are made of.
These feelings don’t usually come to me when | see a
picture. (Dwaa)

4.4.4.4 Implicit Symbols
The participants’ descriptions of their immersive virtual museum experience
showed a deep level of concentration and close observation, reflecting a
heightened visual sensitivity. They referred to how visual clarity and the ability to
closely observe elements enabled them to discover details they could not see
before. This sentiment was reflected in the following response from Raneem:

| noticed the accuracy of the details of the artwork. They

are strong and clear. There’s even a monster behind a

child, the child is brown. | mean, this can’t be easily seen,

but here | can see it. (Raneem)

Expressing a similar feeling as Raneem, Razan described in her interview
being actively engaged in the intricate details of the virtual artwork around her,
which had previously been overlooked because of her focus on major elements.
She was especially engaged by the centre of the ceiling, taking advantage of her
sense of freedom and control in exploring the paintings. Thus, she shifted her

focus from the main elements to their surrounding details, transitioning from a
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passive observer to an active, in-depth explorer, as described in the interview

extract below:
| felt like | was present in the museum. | saw the artworks
and their details. | enjoyed discovering the artwork’s
details. There are details related to famous figures and 3D
objects. | can see that the angels are children. Each adult
and child are in a different look and age, or not human at
all. | like the demons that are presented in some works, in
the centre of the ceiling. They look as if they are a frame
for the work without drawing a frame. These details were
not clear before because my focus was always on the
centre. | used to consider the centre the important part and
ignore the rest of the details. (Razan)

Similar to Razan, a statement that Bdor made in her interview reflected a
heightened level of engagement with and appreciation for previously unexplored
details. In Bdor’s case, this involved seeing more of Baroque art than she had
before. She moved beyond the main features to explore the smaller nuances of
the paintings, as noted in the extract below:

We studied the characteristics of art. | studied it before, but
in this experience, | saw many characteristics and details
that | had never seen before. | had never laid eyes on them.
| noticed this aspect and | focused on the big characters
only, not prioritising the details and the small creatures that
are drawn. | could see the details. | always focus on the big
elements and miss the details. Here, | see the details of
Baroque art. Earlier, | focused on the magnificent
characters with wings and a crown. | didn’t see the simple
things drawn, but now | see them. | entered the field and
saw other details in different works instead of large
elements only. (Bdor)

Razan reported experiencing a disconnect from her physical
surroundings, enabling her to focus more intently on architectural elements and

small details, similar to the others’ comments. This experience enhanced her
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ability to appreciate minute differences that might go unnoticed with the naked
eye, as described in the following extract from her interview:
| had a strong feeling of disconnection from the external
world. | focused on the details such as the chimney and the
sculptures where we can see the arches’ columns and the
entrance. | could see how it was so realistically sculped.
(Razan)

4.4.4.5 The Implicit Story and Theme
Another theme that emerged from the interviews was understanding the
overarching story or theme in the artwork. As each painting in a museum tells a
story, the participants tried to understand the implicit meaning of that story and
how different works complemented each other. They emphasised the importance
of concentration and the ability to look around freely. Sheren expressed this view
in her interview:

| can see it from more than one perspective. Also, | can see

the works that are next to the painting. So | can see how

they’re connected to each other and understand the whole

story. (Sheren)

The visual clarity and ability to trace connections between paintings in the
virtual museum reportedly enhanced participants’ understanding of the implicit
meaning of stories and themes as well. Hayat noted in her interview that the
paintings followed a historical sequence that could be seen while moving from
one painting to another and exploring the progression from war to peace, for
instance, considering the details within the paintings that reflected the roles of
different figures, as described in the extract below:

| checked the details more than with printed pictures. |
understood the story and the painting’s role. The
significance of the painting was power grading. It talks
about war. The second is about a victorious king, and after
that there’s a painting portraying people in peace. The
paintings look real. They tell a real story with details. For
example, every person is well dressed. Their place in the
picture talks about their status. (Hayat)
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The participants were also engaged in the story that the paintings told by
being able to zoom in on details, allowing them to explore the implied meaning
of each part of the paintings within a larger story. For instance, Norah stated the
following in her interview:

The most interesting thing was that | could get closer and
closer to see the details. Especially when | wanted to read
the painting, then | understood it and read it as a whole. |
saw its parts, then came back to see the whole picture and
consider the role of each part. This was the most wonderful
aspect in the experience. (Norah)

Compared to other media, the participants suggested that their experience
with the paintings in the immersive virtual museum used in this study had
encouraged them to be more engaged. They were able to focus on details, which
led to a deeper understanding of the connection between stories across
paintings, as noted in Sama'’s interview response below:

It gives me a general view of the work as a whole and helps
me see more details than those found in printed formats
and books. Since | could focus on the details and colours
more than how | could with normal photos, | could link the
story of the paintings. Normal photos can tell only some
parts of the story. As an educationist, | feel this is a better

option. (Sama)

4.4.4.6 Absorption
The participants compared their sense of absorption in the virtual museum
content to being immersed in a novel. According to them, the immersive nature
of the virtual museum experience captured their attention much like the
captivating narrative in a novel. For example, Norah said the following during her
interview:

Interesting experience at the artistic level. | felt like | was in

a novel. Do you know the enjoyment and engagement you

can have when you’re browsing through a novel? Now, | got

the same feeling. | was intensely engaged. (Norah)
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In her interview, Ghadah also described her virtual museum experience in
terms of reading a book. This reflected a feeling of intense absorption in the
paintings and a deep focus on the artistic elements and themes, as shown in the
following excerpt:

It was a beautiful experience for me personally, as if | had
opened a book and started browsing. | felt like the
characters came out of the wall and entered the world | was
in. (Ghadah)

Compared to a traditional museum, some of the participants highlighted
how being in the quiet virtual museum without external distractions allowed for a
deeper level of absorption in the artwork. For instance, this type of response was
seen in Kholod’s interview:

I’'m here alone in the museum. In a real museum, there are
families and children, | mean there are a lot of people
around, voices and distractions. Although | look at
paintings, | keep losing focus. Here, | felt totally engaged.
Nobody talks to me; | look at paintings and focus on them.
| feel more comfortable because I'm alone. No one talks to

me. I'm the only viewer here. (Kholod)

4.4.4.7 Self-Regulation
As noted in previous sections, the participants stated that they had more freedom
in the immersive virtual museum, such as the freedom to select elements for
examination as well as to read descriptions. The resulting engagement increased
their self-regulation as learners to direct their attention toward specific elements
that aligned with their interests and learning objectives. Aseel, for instance,
described museums as vast libraries for artists, allowed her to deeply engage in
exploring information depending on her needs and interests:

Museums are our largest visual libraries and the main

reference for us as artists. | not only can search for a

specific image, but also see accurate details without the

photographer’s bias. | entered and saw the information |

would like. It's definitely an amazing experience. (Aseel)
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In her interview, Jana highlighted how the immersive virtual museum
enhanced her sense of control and self-regulation as well. Through this
technology, learners can observe with greater clarity, manipulate their viewing
experience, and explore from different perspectives according to their
preferences and goals, thereby increasing their engagement:

The sense of control in virtual reality is better than in reality.
In virtual reality, | can zoom in on the artwork and other
objects on the right and left walls. | can see them from all
sides. When | rotate from different angles, the details
become very clear. Unlike in reality, | can clearly see the
shadows. | feel like | have better control in virtual reality. In
reality, | don’t have all of these options. Here, | can zoom
in and see artworks from all directions. (Jana)

4.4.4.8 Learning Experience Aligned with Learner Interests
According to the participants, the immersive virtual museum experience aligned
with their learning interests as art students, which made them more engaged.
They evidently valued the freedom to explore information and any details that
interested them. As an example of this finding, Raneem highlighted in her
interview the limitations of photographs that do not show the details she finds
important. She stressed the ability to explore the viewpoints and aspects of art
that resonate with her:

There are some images that are not available, and as I've

said, photographers provide very accurate pictures but only

of things that matter to them. Also, museum websites

display the photos of the artwork as a form, not prioritising

their finest details. | might not be interested in this angle;

my interest might be in the other angle. | want to see what

I’'m interested in. (Raneem)

The participants could also follow their interests because of their ability to

manipulate the virtual environment around them. This made them able to focus
more on the details that interested them. For example, Reem described her ability

to zoom in on specific details and explore elements of artwork according to her
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preferences, allowing her to get a deeper understanding of the art, as shown in

the interview excerpt below:
When | zoomed in, | was able to see the overlooked parts,
thinking that they might be a frame, a shadow, or something
else. So, | noticed that they were overlooked characters.
Also, | understood that the strong characters are
prominent, and the weak ones are not prominent. Unlike
the museum employees or photographers, while being
there, | could get closer to things that | needed to know
more about. They zoom in on parts based on their
preferences without taking into consideration what we
might prefer. In this experience, | zoomed in according to
what | wanted. (Reem)

The participants’ interests in specific topics encouraged their engagement
and desire to learn more. For instance, Sameerah’s interest in the third dimension
in drawings encouraged her to explore Baroque art and deepen her
understanding of depth, shadows, and other objects and elements that were
relevant to her art interests, as shown in the interview excerpt below:

| really liked this experience because I'm interested in the
third dimension. It's what interests me the most in drawings.
| mean, | could see the depth of the painting and that helps
me know how to use the shadows, depth, lights, and many
more aspects that interest me in painting. | had little
knowledge about Baroque art like depth and the third

dimension, but now | understand it. (Sameerah)

4.4.5 Connection

The immersive virtual museum helped participants see the virtual content as real,
encouraging them to be more connected to the content. Disconnection from the
external environment and its distractions increased the participants’ ability to
contemplate the emotions that the artists sought to convey. The connection
theme encompassed how the flow state affected the art learning experience in
this way and was divided into three codes: evoking deep contemplation, evoking
thoughts and questions, and communication (see Figure 4.5).
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Figure 4.5 Codes for connection.

4.4.5.1 Evoking Deep Contemplation
The learning experiences that the participants described having revealed how
the immersive virtual museum fostered a deep engagement with and
contemplation of the artwork on display. The reduced awareness of external
visual distractions enabled intense focus on the artworks and their stories.
Beyond simply observing visual elements, Lora connected with the narratives
illustrated in them. She described in her interview how she deeply contemplated
the themes and emotions underlying the artworks’ symbols, giving her a more
profound insight, as shown in the excerpt below:

The sense of the external world decreased so much that |

felt like | engaged, as if | was in a real museum. | saw the

stories and was contemplating them and seeing what they

mean. In one picture, | felt they were in peace, because the

children had wings and leaves, as if they were signing a

peace treaty. In another picture, there was a king who came

from a victorious war. | felt like | was immersed in the heart

of the story. (Lora)

The immersive virtual museum displayed vivid colours and other details
that triggered a deep sense of the underlying meanings and emotions in the
paintings, which enhanced the participants’ contemplation. Jana, for instance,
perceived the paintings to be imbued with emotions, suggesting that artists
effectively convey a variety of emotions through their paintings. In the interview,
she expressed a desire to delve deeper into the painting:

| feel like these paintings are full of feelings and life. Their
expressions are very bold and clear. Their colours—such
as the colour of the skin and hair—as well as the details of

155



the body in the drawing, the metal pieces in the painting,
and the embodiment of the characters are bright and
attractive. | mean, I not only learned new things but also felt
like | enjoyed following the paintings. | think I'll explore this
subject further. (Jana)

4.4.5.2 Evoking Thoughts and Questions
The various experiences that the participants related having in the virtual
museum illustrated how the flow state that they achieved within the virtual
museum could facilitate deeper engagement, prompt a deeper level of thought,
and cause them to ask deeper questions. This was apparent in a response from
Hayat, for example, who wondered about the artist’s intentions behind character
placement and symbolism. Her response is given below:

It's really amazing, it made me deeply engaged. | can see

and follow the story of the painting in front of my eyes. Here,

| looked at it, contemplated it, and asked why the artist put

the story like this. Why are they gathered around this

person who is holding the stick? And why are the children

with wings like this and far away? It was an exceptional

experience. (Hayat)

4.4.5.3 Communication
The flow state in the immersive virtual museum experience also had an effect on
communication with the artwork, encouraging deeper connections and
understanding among the participants. This experience enabled participants like
Raneem to make direct contact with the art, allowing her to deeply focus on its
details to try to sense the feelings and thoughts the artist aimed to convey. She
communicated this in the following excerpt taken from her interview:

Because of the immersive environment, | felt so present

and immersed. | deeply felt what the artist was thinking,

their feelings and thoughts while painting. (Raneem)

During her interview, Sameerah stated that having the immersive virtual
museum experience in this study helped her to emotionally connect more with
the content of the museum displayed around her, such as the elements and
characters in the paintings. According to her, this experience enriched her
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understanding of the artistic content. An excerpt from her interview on this point
is given below:
This experience helped me understand the artwork and
connect with its content, feeling the objects and characters.
(Sameerah)

Based on the interviews, the immersive virtual museum allowed the
participants to communicate more deeply with the paintings on display. The clear,
vivid images that they saw enhanced their ability to see and analyse the fine
details of these works of art. This response was apparent in the following excerpt
taken from Lena’s interview:

| felt like | communicated with the details and the classic
paintings. | really wanted to deeply scan all the details. It
was so clear and precious. | felt as if I'd gone abroad and
entered the museum and saw it in person. (Lena)

Moreover, this experience enabled the participants to make contact with
different civilisations that were on display in the virtual museum. Such a view can
be seen in the following excerpt taken from the interview with Raneem:

It's interesting and something new to see different
civilisations and ancient history and be able to study them
more deeply by reaching the ceiling details. | could see its
information. | know who the artists are and why they did it.
| really benefited from this experience. (Reem)

In another response, Ahlam described feeling as if she were living within
the paintings themselves, indicating a strong sense of immersion and connection
with the artwork, as shown in the interview excerpt below:

This experience is different because when | look at the
paintings, | feel like I'm living in the painting, and when |
start drawing, my drawings will be driven by what | felt while
looking at the paintings. (Ahlam)

4.4.6 Emotional Response

The immersive virtual museum experience in this study reportedly triggered a
number of emotions that could be interpreted in light of the concepts of flow and
presence. These emotions were coded in the findings as awe, fascination,
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pleasure, amazement, excitement, and enjoyment, as detailed in the sections

below.

Table 4.5 Theme: Emotional response to virtual museum.

Subtheme Code N

Awe e Being inside historical places S
e Being present in another place while still in their place

Fascination ¢ Vividness, free control, deep feeling of the museum atmosphere 6
o Ability to reach ceiling and see objects that were not clear

Pleasure See realistic details, concentration and control, and feeling of 3
pleasure towards the paintings’ content

Amazement Amused by the clear details and described as visually nourishing 3

Excitement Thanks to the high sense of presence, they want to continue 4
navigating around the museum and to draw the same details

Enjoyment Enjoying navigating around the museum as a person and looking 10

and zooming in on clear details

4.4.6.1 Awe
During their interviews, the participants demonstrated a deep sense of awe after
their experience in the immersive virtual museum. They attributed this feeling of
awe to the sensation of being present inside a real museum, or in other words,
being transported to another place. For example, Rawan emphasised the
physical attributes of the museum, highlighting the sensation of being inside a
museum with the actual scale of artwork and architecture, as shown in an excerpt
from her interview given below:

| felt awe. | was inside the museum and saw its huge walls

and columns. | saw the actual size of the paintings, the

height of the walls, and ceilings that were full of details.

(Rawan)

In her interview, Rania likewise expressed a feeling of awe when
describing the emotional impact of the deep sense of presence in London in the
United Kingdom while remaining physically in Riyadh in Saudi Arabia, as detailed
in the following quote:

| could feel awe of the museum. | mean | felt awe that I'm
in Riyadh but present in London. | mean it's something very
beautiful. I'm in that place; the feeling is undoubtedly
different from the physical experience. (Rania)
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4.4.6.2 Fascination
A sense of fascination with the artwork was also evident in the participants’
statements about the immersive virtual museum, and the depth and detail of the
virtual reality experience apparently increased their sense of presence in that
space. For example, Moneerah described being fascinated with the experience
and captivated by feeling as if she were in a richly detailed physical museum, as
shown in the following interview excerpt:

| was fascinated by this experience. | didn’t expect to visit

a museum with these fine details. In general, the

experience was beautiful, and | enjoyed it. I'll come back

again. It was rich as an experience. (Moneerah)

Moreover, Aseel found the immersive virtual museum more fascinating
than a physical museum due to the simulation having a quiet atmosphere that
allowed her to explore more than she might have been able to do in a physical
museum. A quote from her interview describing this reaction is given below:

Sometimes museums need to be quiet to feel the museum
atmosphere more deeply. | think it's better than real
museums because in real museums, | can’t see the details
and get close as much as | want. | see this [the virtual
museum] as fabulous. (Aseel)

4.4.6.3 Pleasure
According to the participants, the sense of presence they felt in the virtual
museum induced a feeling of pleasure as they could see realistic details. For
example, Reem emphasised feeling pleasure when she could see details in the
paintings, as shown in the following quote from her interview:

It was a pleasant experience and had some good harmony.

| could explore in depth as | saw clear, precise details. It

was an amazing time compared to when | use a normal

mobile phone image or a picture with explanation. | can

understand more details when | see the details myself. The

easy interaction with the details is incredible. (Reem)

In her interview, Ghadah likewise expressed a feeling of pleasure after

being able to see certain elements in the paintings that were displayed in the
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virtual museum. She described a positive emotional reaction more specifically
from seeing the details of children, flying objects, and flowing water in the
paintings, as shown in the following interview excerpt:

The children organised and the flying objects induce nice

feelings. Water flowing like in a fountain. Everything is cute

and attractive. It was a pleasant experience. (Ghadah)

4.4.6.4 Amazement
The participants described feeling amazed in the virtual museum. For instance,
Raneem’s response in the interview revealed how profoundly amazed she was
by the visual richness around her:
| was amazed. | felt like | had to seize the opportunity and
be present. As soon as | entered the place, | fully focused
my attention on it. Everything was attractive and nice.
(Raneem)

4.4.6.5 Excitement
Participants described feeling excitement about engaging with the artwork,
reflecting on their experience, and reaching a deeper appreciation of it. For
example, Hayat expressed excitement about continuing to explore the virtual
museum and observing fine details, like the reflection of light, which enhanced
her sense of presence. This reaction is apparent in the following quote taken from
her interview:

If they offered me more, | would continue. | was excited to

look at the reflection of light. | mean, this is something that

gives a sense of being there. Nice! | feel like my experience

was enriching. (Hayat)

4.4.6.6 Enjoyment

During the interviews, the participants indicated that they enjoyed exploring the
virtual museum environment and becoming immersed in it. For example, Rawan
said she enjoyed navigating through the virtual museum, comparing it favourably
to similar previous experiences she had encountered in the past, as shown in the

interview excerpt below:
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It was an enjoyable and enriching experience. It was better
than any previous experience I've had in a virtual museum.
Wandering around as a person was enjoyable. (Rawan)

The participants also reportedly enjoyed exploring the emotional depth
and expressions of the paintings. This response is highlighted in the quote from
Lora’s interview below:

| really enjoyed it. It was a beautiful experience full of nice
feelings. | enjoyed the scenes that contain expressions and
feelings, fear, anxiety, and tension. (Lora)

The participants reportedly enjoyed manipulating museum
content and zooming in on details, which allowed for a greater focus
on intricate elements like brushstrokes and jewellery. This was
apparent in a response from Sahar’s interview given below:

| usually enjoy looking at the artworks with such detail;
however, in this experience, the ability to zoom in on these
details was fabulous. | like this kind of museum and
painting, and in this experience, | focused deeply and more
on details such as the brush movements and sparkling
jewellery. It was a pleasant experience. (Sahar)

The participants also enjoyed how they could reach normally unreachable
areas, so much so that they spent a fair amount of time looking at those details.
For example, Areej had the following to say on this topic in her interview:

| spent about 10 minutes in one area. | focused on it,
especially the ceiling. When | go to a museum, | can’t reach
it. (Areej)

Shatha described the immersive virtual museum experience as both
strange and enjoyable. Despite its initial strangeness, she found it enjoyment due
to its accuracy and sense of sincerity, as shown in the interview excerpt below:

| really enjoyed the experience. It was a weird experience
but at the same time very nice. | saw things accurately. That
was the best thing, seeing even the details of the walls. |
felt sincerity inside the museum. (Shatha)

In her interview, Reem gave a similar response to Shatha. Although Reem
found the virtual museum enjoyable, interesting, and beneficial for other
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students, she initially felt apprehensive due to a fear that she might fall while
wearing the headset, as seen in the following interview excerpt:

| was afraid I'd fall, but it was nice and enjoyable. Even

other students, if they used it, it would be interesting for

them compared to the traditional shows. | used to see these

glasses and | dreamed about trying them. | enjoyed it, and

| think that others would benefit. It's a useful experience.

(Reem)

The participants expressed a sense of enjoyment in the experience, as
shown by their fascination with their sense of control and access to detailed
information. Referring to the balance between challenge and skill, Raneem
expressed a sense of control and ease in interacting with the virtual environment,
which enhanced her fascination and enjoyment:

| can zoom in and photograph the smallest details. It's really
fascinating. The control was so nice and simple. | mean that
the control is the most effective because | can zoom in to
the maximum possible zoom. (Raneem)

Accessing audio-visual information also fed into participants’ excitement
about exploring more details, contributing to a sense of enjoyment, as Ahlam
mentioned in the interview:

What fascinated me the most was the zoom option. The
detailed explanation on the paintings and colours are
aspects that | can hardly see from far away. When | use the
zoom, | explore more things. Also, | can reach more audio-

visual details and information. (Ahlam)

4.5 Participant Attitudes

In relation to the second research question (How do art students in higher
education in Saudi Arabia perceive learning through an immersive virtual
museum?), most of the participants showed a positive attitude about the virtual
museum’s ease of use, its perceived usefulness, and their intention to use

something like it again in the future (see Figure 4.6).
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Figure 4.6 Perceived ease of use, usefulness, and intention to use.

4.5.1 Ease of Use

Under Research Question 2.1 (How do art students in higher education in Saudi
Arabia perceive the ease of using an immersive virtual museum in their
learning?), the codes identified across the interview transcripts were
move/change viewpoint, easy access and interaction, easy to log in, easy to click
buttons for more information, easy to zoom in for more details, and no budget or

transportation needed (see Table 4.6).

Table 4.6 Theme: Ease of use.

Subtheme Code

Easy access and Log in 10
interaction Move/change viewpoint

Click on buttons for information

Zoom in for more details

No budget or transportation needed

Easy to use device and follow the instructions

Easy to use for the first time

Technical issues 3
Find similar museums

Difficulties

4.5.1.1 Easy Access and Interaction
The participants reported finding it easy to move around the virtual museum. For
instance, in her interview, Lora expressed her ease in logging in and moving
inside the museum the first time she tried it, noting a desire for tactile interaction
with the content, as shown in the quote below:

It's easy. As a person who wants to learn, it was not hard

for me. | easily logged into the museum and navigated in it.

| hoped to touch the content and could actually touch it.

(Lora)

The participants found it easy to interact with and explore the immersive

virtual museum. Rawan, for example, said that despite using this type of
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technology for the first time, she was moving around and interacting easily, as
shown in the quote below taken from her interview:

It's very easy. Although it's an advanced device that | hadn’t

tried before, it was easy. | can easily move around. Even

when | look up, the paintings move with me. The buttons

are easy and clear, and | could see them in my hand during

the experience. (Rawan)

The participants also mentioned the ease of changing their place or
perspective and concentrating on the content, such as in the statement below
that Razan made in her interview:

It's very easy to use. It's easy to move around the museum.
| can walk, look, and contemplate every work and detail.
Even the murals, columns, and the things around the
chimney look real. This is all while I'm in a virtual world.
(Razan)

The participants valued being able to access the virtual museum without
a heavy financial burden from transportation costs or entry fees. As Ghadah said
during her interview, there was no budget needed to use this type of museum,
meaning that art learners would not have to pay anything:

| can enter the museum whenever | want. | don’t need a
budget to travel to it or a ticket. (Ghadah)

Moreover, the participants mentioned interactive features such as
clickable buttons that enabled them to more easily access information in the
virtual museum. Alma, for instance, stated in her interview that she could get
more information by simply clicking on buttons:

| understood the information | wanted. When | needed more
details, | clicked on the plus icon and saw more
explanation. (Alma)

Additionally, the participants valued having easy access to small details
using the zoom control, which is not available to the same extent in traditional
media. During her interview, Ghadah emphasised this feature’s superiority over
looking at static images or videos, as shown in the excerpt below:

Virtual reality is actually much better than seeing pictures
or videos. Nothing’'s perfect, but the positive side in this
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experience is the level of zoom, which is not provided in
other experiences. (Ghadah)

Furthermore, the participants found it easy to use the virtual reality
headset and follow the instructions, particularly the first time they used it, as
illustrated in the excerpt below taken from the interview with Bdor:

It's easy to use and understand the instructions. | hadn’t
used it before, and | didn’t expect it to be this easy. From
the beginning, | understood and continued as | knew the
basics. (Bdor)
The codes that indicate participants’ attitudes and justifications for their

responses towards ease of use are summarised in Figure 4.7.

Move/ Change Easy to click buttons
viewpoint for more information
N e
Easy access and Ease of use Easy to zoom in for
interaction more details
J N

. No budget or
[ Easytolog in } [ transportation }

Figure 4.7 Codes for ease of use.

4.5.1.2 Challenges
While most of the participants perceived the virtual museum as being easy to
use, some of them nevertheless encountered technical problems that interrupted
their virtual reality experience. For example, Dwaa mentioned occasional
suspensions when zooming in, impacting her ability to see some details:

| had smooth control, but there were some suspensions in

some artworks. Sometimes, it stops zooming in. | mean, |

could move right and left but couldn’t zoom in. (Dwaa)

In her interview, Rania acknowledged that technical problems negatively
affected the experience that she had in the virtual museum, as shown in the
following excerpt:

The virtual museum’s technical issues disrupt the

experience. (Rania)
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Other participants mentioned challenges related to the availability and
reliability of such museums. For example, while Hayat said that she found the
virtual museum easy to use, she also said that it was difficult to find such high-
quality virtual museums with sufficient information, as shown in the following
excerpt taken from her interview:

Although it's easy to use, the problem is in finding these
types of museums. Are they available with enough
information as needed? | think this is the hard thing. (Hayat)

4.5.2 Usefulness

To answer Research Question 2.2 (How do art students in higher education in
Saudi Arabia perceive the usefulness of immersive virtual museums in their
learning?), codes were collected on their responses without preconceived
concepts or anticipated outcomes. The codes that were identified across all of
the interview transcripts were classified as follows: reliable information, clear
information, foster learning, modify conceptions, recall information, enjoyable
learning, alternative to physical visits, meet learner needs, and frequent access
(see Table 4.7).

Table 4.7 Theme: Usefulness.

Theme Code N
Help convey information to o Artists’ thoughts and styles 7
learners ¢ Painting details and compositions
Access to reliable information o Multiple modes S
using multiple modes o Easy access to reliable information
Foster learning ¢ Understand information quickly 5
e Find more information in a short period of time
¢ Improve practical performance
o Content visualisation
Modify conceptions ¢ Contemplation to see the details better 6
e Change viewpoints on art schools
Displaying clear information e Similar to a real museum 4
¢ Display unreachable parts of museum clearly
¢ See the artwork from different angles with high
quality
Recall information ¢ Recall details 2
Enjoyable learning e Enjoy using navigation option and ability to 2
directly see artwork
Alternative to visiting a physical e During term/class time 4
museum o Alternative to museums located abroad
Meeting learner needs ¢ Recognise the actual dimensions instead of 7
descriptions
Frequent access e Frequent return to the museum and its paintings 3
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4.5.2.1 Conveying Reliable Information
According to the participants, the immersive virtual museum as a learning tool
conveyed reliable information clearly and easily. This sentiment was apparent,
for example, in the following quote taken from the interview with Sheren:
It's very useful. It conveyed reliable information easily.
Because some sources don’t have the ability to convey
information clearly. (Sheren)

The participants also stated that the immersive virtual museum conveyed
the artists’ thoughts, stories, and artistic styles reliably, as exemplified by the
following response taken from Amjad’s interview:

In addition to the aesthetic role of the artwork, it plays a
crucial role. The artists can deliver their thoughts, story, a
possible performance or artistic style that shows he or she
is here at work. So, it has two advantages. (Amjad)

Moreover, the participants said this experience was useful because they
saw more details than in regular photographs. This was apparent in the interview
with Khadijah:

It's actually useful. | felt the picture and its details such as
the perspective and the third dimension in a better way
compared to when | see photos on websites and phones.
(Khadijah)

Easy access to reliable information in multiple formats was another stated
advantage of the virtual museum. The participants compared the virtual museum
experience with visits to physical museums in this way. In doing so, they
emphasised their ability to get information in the immersive virtual museum in
multiple ways, such as audio or visual information or by zooming in. This was
apparent, for example, in the following interview excerpt from Ghadah:

The strong and positive points of this experience are the
easy access to details and information in artworks, multiple
formats, such as the audio and visual options. There are
some limitations in real museums, like not being able to
touch or get closer to artworks. Here, the content is
protected with easy access. (Ghadah)
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In addition, the participants said that the virtual museum helped them get
reliable information while saving them time and effort and improving their
information-seeking skills, as illustrated in the quote below that was taken from
Lora’s interview:

| was struggling to get reliable information like this. It took
time and effort to find it, but now I’'m able to get any needed
information easily. (Lora)

4.5.2.2 Displaying Clear Information
The participants stated that the paintings were very clear. Kholod described the
paintings’ details as if they were physically near her, suggesting a deep
immersion in the virtual museum and connection with the artwork:

It was useful. Often, there are no clear pictures with enough

details of artworks. The pictures rarely arouse feelings like

in this immersive experience. | described my experience

and felt as if the painting was right in front of me. (Kholod)

The participants mentioned that the details in the artwork displayed in the
immersive virtual museum were very similar to the real pieces. As a result, Sara
asserted in her interview that using the immersive virtual museum was more
effective than looking at a regular photograph:

This technology is better than showing a sample or telling
me where | can find the paintings. | could see some
artworks more accurately and realistically, unlike when they
are in small pictures. (Sara)

Unlike in normal pictures, the participants said that they were able to look
at the artwork from different angles in the same high degree of quality. For
instance, Shahad noted this advantage of the virtual museum during her
interview:

| could see the artwork, get closer to see the details, move
away to see the whole artwork. Unlike pictures, which loose
quality when my hands are trembling, or are transferred to
mobile phones and converted into video. So | consider this
experience better. (Shahad)
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The participants added that the immersive virtual museum displayed
normally unreachable parts of the museum clearly and from different angles,
unlike in static images. This response is illustrated in the quote taken from Lena’s
interview below when she mentioned the ceiling:

It helped me, in terms of the ceiling. | could see all of its
details and all of the angles. | went to every angle, and |
was seeing more things clearly. (Lena)

4.5.2.3 Foster Learning
The participants perceived virtual reality technology as a valuable tool for
accelerating learning, as highlighted in the following quote from Sheren’s
interview:

Understanding these things clearly helped me develop my

learning skills quickly. | needed more information and

advanced technology to understanding and develop

quickly. (Sheren)

The participants discussed how the use of this type of museum in their
studies could enable them to find a large amount of information in a short period
of time, as explained by Kholod in the following interview excerpt:

This tool would make a significant change if it had been
used in art learning. | mean, if | went back to study these
topics and used this tool to explore and describe the
artworks, it would make a difference for me. | would learn
many things in a short time. (Kholod)

Moreover, the participants indicated that having access to an immersive
virtual museum could speed up their progress as developing artists. For example,
Bdor said that the virtual museum could have an indirect effect on the
development of her drawing skills, as shown in the quote below:

| think if | used this in practical subjects, my performance
progress would be indirectly improved. | mean | would learn
how to draw the details faster because I'd seen them
clearly. (Bdor)
Furthermore, the participants indicated that the way the virtual museum

visualised content could foster their learning in general. This sentiment was
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apparent in a response that Rania made during her interview, as shown in the
quote below:
The visualisation of museum content helped me learn in a

faster and better way without barriers or difficulties. (Rania)

4.5.2.4 Modify Conceptions
The participants discussed how the clarity of the virtual museum content had
shifted their perspective to focus more on smaller details, suggesting a change
in how they conceptualised the artwork. This shift was apparent, for example, in
the following response by Reem:

It changed my view towards this sort of painting. | went to

museums, but | was not really focused. Now, it's clear that

I’'m absorbed and contemplating the details. | enjoyed it.

(Reem)

Similarly, Alma said in her interview that the immersive virtual museum
had increased her understanding of the Baroque art movement and its aesthetic
value, which was not clear to her before, as shown in the following quote:

We studied art movements before, but | was expecting
these pictures to follow the realistic school. Now, | can
identify the aesthetic values in Baroque art through the
accuracy of the drawing’s details and the colours that have
been selected by the artist. (Alma)

The immersive virtual museum reportedly increased the participants’
understanding of the paintings on display; in contrast, they said that finer details
were rarely clear enough in traditional exhibition methods, such as photographs
or museum exhibits. In this way, the virtual museum changed some of the
participants’ viewpoints on schools of art. This view was apparent in a response
from Khadijah, who discussed a notable change in her perception of art. More
specifically, she noted a change in how she looked at the fine details within
paintings, which had previously gone unnoticed or had been glossed over as
abstract, non-specific imagery:

| like this kind of art and | like to see it, but | didn’t know that
they drew some details such as scorpions or the plant that
comes out of its mouth or is in its mouth. | didn’t see the
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public image where people are magnified, having wings
and crowns. I've never noticed details such as animals,
abstracting the painting. | mean, there was not a plant in its
mouth. It looks like abstract art. | didn’t notice that. | used
to see it as an exaggerated art. I've never seen precise

details like a plant with a mouth. (Khadijah)

4.5.2.5 Recall Information
The participants reported learning in the immersive virtual museum to be superior
in terms of accuracy and effectiveness, implying that it enhanced their information
retention and learning outcomes. This sentiment is exemplified by the following
quote taken from Moneerah’s interview:

If | studied art courses using this method, it would have

made a big difference. More information could have been

kept in my mind as | feel present. This experience is

completely different than any previous experience where

the main tools are pictures in books or websites that aren’t

accurate. I'm sure that these outcomes are better.

(Moneerah)

In addition, the participants noted the potential that immersive virtual
museums had for providing a richer learning experience for art students. Rawan,
for example, said that a clearer understanding and observation of details would
improve practical skills such as drawing and enhance theoretical knowledge, as
shown in the following interview excerpt:

This tool could make a significant change in art learning,
because we go to real places to see information more
closely. Even in the practical subjects, it would have an
indirect impact. If | decided to draw, | would draw the details
in a better way because I've seen them clearly. (Rawan)

4.5.2.6 Enjoyable Learning

The participants found that this experience made the learning process more
enjoyable, encouraging them to continue studying the art on display. Wedad, for
example, referred to the combination of enjoyment and learning during this

experience, as shown in the following interview excerpt:
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It was a useful time where enjoyment and learning were
combined. | learned and enjoyed, benefited and expanded
my horizons. | mean, even if there were some artworks that
| didn'’t like, | could still be immersed and enjoy it. (Wedad)

During the interviews, the participants said that they enjoyed using
navigation options and the ability to see and understand artwork more directly
than would be possible with two-dimensional pictures. This was clear in Sahar’s
response in the quote below:

| was immersed in the artworks and understood them more.
| enjoyed looking at different paintings in front of me. It's
certainly better as an experience than seeing pictures. The
navigation options helped to move within the museum. |
can see this part and other parts. It’s brilliant. (Sahar)

4.5.2.7 Alternative to Visiting a Physical Museum
The participants reportedly found the immersive virtual museum to be an
excellent alternative to visiting a physical museum. In her interview, for example,
Norah said that she thought it could be especially useful if she needed to see
museum content and analyse paintings in detail for her coursework, as shown in
the quote below:

Very useful, especially in the theoretical subjects like art

criticism. | don’t have to go to a museum to critically analyse

artworks. This is a very excellent alternative, especially

during classes or when | don’t have time to visit museums.

(Norah)

Areej expressed a similar sentiment to Norah, stating that the virtual
museum could replace in-person visits to museums while providing essentially
the same experience, especially in situations when going to the physical museum
would be difficult or impossible:

It will be better if it's applied in classrooms. Not all of us can
go and travel to attend exhibitions or visit museums. Even
if i's not in another country, we can’t always go due to
studies or because some artworks can'’t be reached or seen
from all parts for safety reasons. (Areej)
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The participants discovered that the virtual museum they explored in this
study offered a good alternative to real museums, particularly those featuring
artwork from the Middle Ages, which they found to be an important period in art
history. Virtual museums could be especially useful in this context because works
from this period are typically located outside the Middle East in Western
countries. This sentiment is illustrated in the following quote taken from Dwaa’s
interview:

They’re all excellent. Seeing the works as if in reality
helped me, especially the artworks of the Middle Ages,
which aren’t found in our museums [i.e., museums in
Saudi Arabia]. (Dwaa)

4.5.2.8 Meeting Learner Needs
The participants referred to how their experience using the virtual museum
helped them recognise the true dimensions of museums and the real size of
artworks, as opposed to simply reading descriptions of them in books. This is
illustrated in the following response taken from Hayat’s interview:

It's very useful and would help more in art education. For

example, in our studies, we need to see the real size of

artworks and paintings. When we read the size number, we

can’t imagine it like that. | mean now I've almost seen its

real size. (Hayat)

4.5.2.9 Frequent Access
Another benefit to the virtual museum, according to the participants in this study,
was that it gave them the ability to easily return to the same content as many
times as they wanted. For instance, Shatha gave the following response on this
issue during her interview:

| could see clearly and return as many times as | want. |

move in the museum by myself. I'm comfortable without

making any physical effort to reach this information.

(Shatha)

The codes that indicate the participants’ positions and justifications for

their responses towards usefulness are summarised in Figure 4.8.

173



Meet learner Alternative to
needs physical visits

Enjoyable

Frequent access \ / )
\ /v learning

Reliable / Usefulness —_— Recall

information information

Display clear

information Modify

conceptions

Foster learning

Figure 4.8 Codes for usefulness.

4.5.3 Intention to Use

To answer Research Question 2.3 (How do art students in higher education in
Saudi Arabia intend to use immersive virtual museums in the future?), responses
were coded into three themes: to see unreachable museum content easily, to

learn quickly, and to visit a real museum in the future (see Table 4.8).

Table 4.8 Theme: Intention to use.

Theme Code

Seeing normally No need to travel

unreachable content easily See from home

Minimal effort or cost

Save time and effort

Alternative experiences

More information in one place

Access the museum content at any time
Display various information in different ways 7
Clarify information

Lived museum story

Shortage of Arabic language content

Freedom to find out information

Find information themselves

Visiting a real museum in the e Excited to visit real museum 4
future Real museum atmosphere

o2

Learning

4.5.3.1 Seeing Normally Unreachable Content Easily
The participants justified their intention to use the virtual museum again in the
future by saying that with it there was no need to travel to visit a museum, it
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offered similar content with less effort and lower cost, it made it easy to access
museum content at any time, it offered alternative experiences, and it let them
reach more information in one place. Thus, participants stated that they would
keep using the immersive virtual museum to avoid travelling to museums,
particularly when the location was inconvenient, as illustrated in the following
quote taken from Sama’s interview:

| will visit museums that | could hardly go to. If all museums

do the same, it will be a good and nice experience and

people will no longer need to travel to learn about art and

museums. (Sama)

The participants said that the virtual museum was a satisfying and
sufficient experience as they could stay home and still see a museum’s content
directly, as shown in this interview excerpt from Khadijah:

| really enjoyed it. | don’t need to go to a particular place to
visit a museum. This immersive experience is sufficient,
especially for those who can’t travel and go far. There’s a
difference when | see the artwork or museum content
myself directly while I'm sitting in my house. It's more
satisfying. (Khadijah)

As Jana noted in her interview, the immersive virtual museum could
provide a similar experience to a physical museum with minimal effort or cost:

Earlier, we were travelling to search for such arts and
contemplate them. Now | see them while I'm sitting at no
cost. | like to visit museums physically, but when | can't, the
VR headset helps me live the same experience. (Jana)

For art students, getting aesthetic information about art in person can be
very time consuming. However, like Jana, Raneem noted that the immersive
virtual museum saved considerable time and effort, as shown in the following
interview excerpt:

It reduces time and effort getting information, especially for
art students who really need this sort of technology as they
spend a lot of time to find a painting’s details. | mean, | have

a passion to visit real museums, but if | can’t go, I'll try this
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experience again and suggest it to anyone in art schools.
(Raneem)

As Sameerah stated in her interview, users can navigate the virtual

museum as a convenient central location to find information:
| can access all the information in one place. | mean,
through the VR headset, | can reach everything easily and
wander around the museum. | feel like these museums
teach me useful information. (Sameerah)

The participants also referred to other reasons that encouraged them to
visit this sort of museum, such as it gives them more time to examine the art. For
instance, this sentiment was apparent in the interview with Ahlam, who said the
following:

After this experience, I'll definitely visit this type of museum
again. It was very useful. I'll visit more museums as | can

spend more time staring at paintings. (Ahlam)

4.5.3.2 Learning

Many of the participants indicated their intention to use the immersive virtual
museum for learning purposes again in the future. Some of the reasons they
gave for doing this included displaying information in different ways, clarifying
information, bringing the museum story to life, and the freedom to find information
themselves.

Some of the participants justified their intention to use the immersive
virtual museum again by stating that it offered a single location to find different
paintings and museum information. This reasoning can be seen in the following
interview excerpt from Sheren:

These types of museums will reduce the many sources and
tools needed in art learning. They gather paintings and
museum information in one place. | hope this kind of
experience will be supported by universities and
educational materials. It would be a great experience for art
learners. (Sheren)
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Other participants justified their intention to use the immersive virtual
museum again because it had the ability to clarify information for them. For
example, Sameerah said the following to this effect during her interview:

It helps to clarify things that are difficult to understand in
traditional sources. In the future, I'll go back to this kind of
museum to understand difficult topics. (Sameerah)

Another reason given for using this immersive virtual museum again was
to be able to “live the story” of the art and present all the museum's content right
in front of them, as Hayat suggested in the following interview excerpt:

The experience encouraged me to visit museums like this.
A new and interesting experience. The most interesting
aspectis that | lived the story, saw everything in front of me.
This is why | might visit them again in the future. (Hayat)

In contrast to other media, the participants said that the virtual museum
used in this study gave them the freedom to discover information by themselves
without the need to get descriptions from another person. Amjad suggested that
this experience was much better than using photographs or a real museum visit
due to her ability to observe museum content and details by herself, as shown in
the interview excerpt below:

These museums replace videos, YouTube, and websites
where people speak and narrate, which | don’t find
sufficient compared to seeing the artwork myself. There’s a
difference between someone describing it to me and
seeing it by myself. This experience is sufficient and even
much better than a real museum visit. (Amjad)

On the other hand, some of the participants mentioned challenges that
they encountered with a virtual museum. Reem, for example, said in her interview
that going to a virtual museum was not enough for learning about art because of
a shortage of content available in Arabic:

Although it's a great experience, there’s still the need to use
Arabic in museums in the option menu for a better

understanding. (Reem)

177



In her interview, Alma said that while Arabic content availability was more
useful for Arabic learners, its quality remained a concern, particularly in art fields,
due to a lack of accuracy or depth:

If the topics I'm interested in are available, it will be more
useful, although the Arabic content in general is still limited
with lower quality. | mean, if | search in the Arabic
language, | won’t find enough museums specialised in
certain fields. | can find random museums but with less

depth and accuracy. (Alma)

4.5.3.3 Visiting a Real Museum in the Future
Some of the participants reported that this experience encouraged them to visit
a real museum. For example, Norah said it made her excited to see the real
museum, as shown in the interview excerpt below:
Personally, | need to live the real experience. If this virtual
experience is wonderful, how will a real experience be? I'm
excited to visit one. (Norah)

Along similar lines, Lena said in her interview that she wanted to
experience the atmosphere of a real museum, despite acknowledging the value
of virtual museums in the quote below:

The virtual experience is useful when | can’t visit real
museums. This technology helps me live a similar
experience to visiting real museums. However, I'm still
excited to visit the real museum. (Lena)

In summary, intention to use immersive virtual museum was coded into
three themes: to see unreachable museum content easily, to learn quickly, and
to visit a real museum in the future (see Figure 4.9).

Intention to use

To see unreachable
content

To visit the real
museum in future

To learn quickly

Figure 4.9 Codes for intention to use.
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4.6 Chapter Summary

This chapter presented the analysis of the interview data, supported with relevant
quotes from the interviews. Based on the findings, the participants experienced
a strong sense of presence in the virtual museum due to heightened immersion
and interaction with the virtual environment. Perceptivity and appreciation
appeared as the most significant consequences of this sense of presence. In
addition, the immersive virtual museum facilitated a flow state among
participants, characterised by a more intense focus, losing track of time, ignoring
external distractions, and an overall enjoyable experience that reportedly met
their learning needs. In turn, presence and flow enhanced their engagement and
connection with the museum content. Most of the interviewees reported having
a positive attitude toward using the immersive virtual museum again in the future
because they felt it was easy to use and useful to them as art students.

The present study has generated new themes that have not been
sufficiently explored in the literature, such as connection and appreciation. In
terms of appreciation, participants valued the virtual museum’s enhanced
features and greater convenience. They also appreciated how the virtual
environment made content more accessible and provided a richer experience
than a physical museum, including the ability to zoom in on details, move freely
between exhibits, and access detailed and information easily.

The connection theme highlighted the greater connection art learners
experienced, beyond a physical museum visit. Participants reflected on and
appreciated the emotions and messages conveyed by the artists, fostering a
connection between themselves and the artwork. This connection facilitated their
understanding, interpretation, and emotional response to the art. In addition, the
study gives a summary of the emotion’s participants reported feeling during the
experience and provides detailed data about how art learners in Saudi Arabian

universities experience the immersive virtual museum.

179



Chapter 5: Discussion

5.1 Introduction

The aim of this study was to understand the potential ways that exploring an
immersive virtual museum through a virtual reality headset could affect Saudi
Arabian art students’ learning experience and attitudes. More specifically, the
study sought to gain a better understanding of how such students experienced a
sense of presence and flow while learning about art in an immersive virtual
museum as well as the effect of their participation in that environment on their
attitudes and intention to have a similar experience in the future. As such, this
study addressed the following research questions and sub-questions:

1. How do art students in higher education in Saudi Arabia experience

learning in an immersive virtual museum?

1.1 How do art students in higher education in Saudi Arabia
experience presence when learning in an immersive virtual museum?
1.2 How do art students in higher education in Saudi Arabia
experience flow when learning in an immersive virtual museum?

2. How do art students in higher education in Saudi Arabia perceive

learning through an immersive virtual museum?

2.1 How do art students in higher education in Saudi Arabia perceive
the ease of using an immersive virtual museum in their learning?

2.2 How do art students in higher education in Saudi Arabia perceive
the usefulness of immersive virtual museums in their learning?

2.3 How do art students in higher education in Saudi Arabia intend to
use immersive virtual museums in the future?

The data for this study were drawn from one-on-one interviews with 30 art
students from Saudi Arabian universities after they had participated in a visit to
an immersive virtual museum while wearing a virtual reality headset. The results
provided a variety of perspectives on this immersive experience in terms of their
sense of presence and flow and their attitudes about the experience.

This chapter discusses and interprets the findings in light of the relevant
literature and theory, such as active learning theory and flow theory. It reviews
the implications for theory, policy, and educational practice and discusses the
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contribution this study makes to the field. It also discusses the limitations of the

study and gives suggestions for further research.

5.2 Summary of the Findings

This section summarises and interprets the study findings in light of the relevant
literature and theory in order to answer the research questions. First of all, this
section begins by answering and interpreting the initial research question
concerning how using virtual reality headsets to explore an immersive virtual
museum reportedly affected the art students’ learning experience in this study.
In doing so, the section focuses on the participants’ perceived sense of presence
in the virtual museum, the flow state they achieved, and the individual effects of
those factors on the art learning experience. The thematic analysis revealed a
series of themes that emerged from interpreting the participants’ interview
responses regarding the immersive virtual museum and the resulting learning
experience. These themes are discussed in the following sections to answer the

research questions.

5.2.1 The Immersive Virtual Museum’s Effect on Perceived Sense of
Presence

The first set of themes, discussed in this section and the following section
(Sections 5.2.1 and 5.2.2), answered Research Question 1.1 (How do art
students in higher education in Saudi Arabia experience presence when learning
in an immersive virtual museum?). Based on the findings presented in the
previous chapter, the art students in this study showed a sense of presence in
the immersive virtual museum while using a virtual reality headset, with many
saying that they felt as if they had been transported to a different environment.
Thus, the immersive virtual museum appeared to give participants a sense of
being present in a real museum by simulating that type of environment. This
corresponds with Slater’'s (2003) definition of presence as a subjective feeling
that is experienced when people feel transported to a virtual space.

The participants in this study attributed this perception of presence in the
virtual museum experience to two main factors: immersion and interaction.
Immersion as the first factor affecting presence agrees with Slater's (2003)
statement that presence is viewed as “a human reaction to immersion” (p. 2). The

second factor affecting presence, interaction, agrees with Chrysanthopoulos et
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al.’s (2021) claim that immersive virtual reality technology can help engage
various senses and that interaction in such an environment can effectively
enhance the perception of visual realism and evoke a stronger sense of
presence. Moreover, the findings support Ochs and Sonderegger’s (2022) claim
that virtual reality headsets can enhance a user’s sense of presence in immersive
virtual reality.

The findings highlighted several characteristics helping to generate a
sense of immersion, and therefore presence, among the participants as they
explored the virtual museum. The analysis of the interview data suggested that
immersion was mainly generated from (1) a feeling of vividness that was related
to the high resolution and clarity of the museum halls and content, (2)
experiencing the surroundings, and (3) feeling as if they were part of the
museum, i.e., feeling as if they were inside the museum. These immersion
features correspond to those mentioned by Witmer and Singer (1998), i.e., that
virtual reality immersion is a response to technology characterised by perceiving
oneself to be included in and interacting with an environment that provides a
continuous stream of stimuli (for example, visual stimuli).

The features of virtual reality enhancing this sense of immersion noted
throughout this study underscored the key role of the quality and capabilities of
virtual reality headsets. This finding agrees with assertions made by Bowman
and McMahan (2007) and Sanchez-Vives and Slater (2016) that immersion
depends on the capabilities of a virtual reality headset, such as resolution, refresh
rate, and field of view. In the current study, the immersive virtual museum
reportedly surrounded the participants with sensory data mimicking a real
museum to stimulate their sense of presence in the virtual space. The virtual
reality headset’s clear, vivid display of visual data, including colour and light, gave
the illusion of being present in the real museum and enabled them to see the
museum content more directly. This aligned with the art students’ need to see
museum content as it would appear in the real world.

In this study, exploring the immersive virtual museum through a virtual
reality headset provided participants with the depth cues of the museum halls
and the last point in the depth that they could reach, making use of naturalistic
light and shadow. This finding agrees with Hendrix and Barfield (1995), who
mentioned how the accuracy of spatial transformations is affected by the
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geometric field of view, display update rate, motion parallax, and depth cues like
linear perspective, aerial perspective, and occlusion.

Additionally, the participants reported feeling immersed in this virtual
experience thanks to their ability to turn around freely in a manner that simulated
the natural movement they typically experienced in the real world, thereby
enhancing their sense of presence in the virtual environment. According to Slater
et al. (1995), immersion refers to the level at which computer displays are
extensive, surrounding, inclusive, vivid, and match a user's proprioceptive
feedback regarding the movement of their bodies and display information that
changes with head movement.

The perceived ability to move and interact within the immersive virtual
museum reportedly led the participants to continue their experience and move
around in the virtual museum. This finding supported the idea that the first
impression of realism in an immersive virtual experience may vanish if this
immersion is not fed by natural and meaningful interaction within the environment
(see Perez-Marcos, 2018). Thus, the illusion of movement through the immersive
virtual museum and the ability to zoom in on content encouraged the participants
in this study to start naturally interacting with the virtual environment around
them, realising it responded to their actions. They explored the virtual museum
by turning their head around as they would in the real world and zooming in for
more details. These findings agree with Seo’s (2011) claim that when a person’s
senses have been convinced that a virtual environment is real, they will be able
to interact and engage with it naturally. Along similar lines, Bystrom et al. (1999)
stated that motion parallax is a crucial component of spatial perception that is
provided by head tracking in virtual environments. When display technologies
and interaction techniques, such as head tracking, provide motion parallax and
update rates rapid enough to create the illusion of continuous motion within the
simulation, this will typically result in a strong sense of presence in the user.

One of the main features of virtual reality is that the experience occurs in
two places at once, one in a virtual space and the other in a physical space
(Smith, 2020). In the current study, the virtual space was a virtual museum, and
the physical space was the place where the learning experience took place (a
university campus). This phenomenon has been referred to as double
consciousness (Salen & Zimmerman, 2003) and happened in the present study
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when the participants were fully aware of the museum as an artificial
environment. Similarly, Salen and Zimmerman (2003) found in their study that
double consciousness enriched play in video games; players may feel immersed,
but they are also aware that they are playing a video game. The findings of the
current study attributed this feeling to technological limitations, such as the need
to click on icons to move around and the absence of other senses, such as smell
and touch.

Museums represent a vital resource that students can use to learn and
explore art. However, art students generally learn from museums passively
through printed images in books, websites, or lectures. As a result, they often fail
to perceive the actual size, lighting, texture, and colour of a given work of art
(Cecotti, 2020). However, as the present study demonstrated, an immersive
virtual museum can enhance art students’ perception of this content by simulating
a physical visit to a museum instead of simply offering static images to look at. In
fact, the participants in the current study claimed that they could interact in the
immersive virtual museum more effectively and actively than they would have
been able to do in a physical museum. This finding could have been due to the
participants being able to find out and see more than they normally could in a
regular visit to a physical museum. For instance, they had the opportunity to see
elements that would have been difficult to observe closely in reality, such as the

ceiling, by using the zoom in feature in the virtual museum.

5.2.2 The Effect of Presence on the Art Learning Experience
The previous section showed that the art students who participated in this study
perceived themselves as being present and actively involved in the immersive
virtual museum experience when using a virtual reality headset thanks to certain
factors (i.e., immersion and interaction). This section discusses art students’
perspectives about their learning experience in the immersive virtual museum.
Many of the participants mentioned during the interviews that they had felt
present in a museum that closely resembled a real one due to the virtual museum
showing a high degree of fidelity to a physical space, and their participation in
the immersive virtual museum indicated an increase in their perceptivity and
appreciation. This aligns with a study by Barab et al. (2000), who found 3D virtual
worlds to be an effective tool for fostering university students’ understanding of
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course content. It also aligns with the finding of Chrysanthopoulos et al. (2021)
that instilling a sense of presence in an immersive virtual environment could
enhance the educational and informative experience provided by a museum.

According to the literature, artists and art students benefit from being able
to directly perceive museum dimensions and content. In the current study, the
participants were able to move around and turn their head to look left and right
instead of merely viewing static photos of paintings. This in turn helped them
examine each painting’s story and gain a more comprehensive understanding of
its sequence, the dominant techniques used, and the style of the art movement
in the museum, compared to viewing still photographs. This finding agrees with
Cecotti et al. (2020), who found that virtual reality technology transported
students to an environment specific to the learning content and displayed content
to students in the same way that it would be presented in its physical form. The
findings of the present study also agree with Dede’s (2009) claim that the multiple
perspectives and authentic experiences provided by a digital environment have
the ability to improve the learning experience, as an immersive virtual museum
can allow learners to more directly experience the material and to actively interact
with it through multiple perspectives, angles, and positions. Moreover, Dengel
and Magdefrau (2019) claimed that this immersive virtual experience supported
Dewey’s learning-by-doing approach, which they defined as learning by being in
a compelling setting and perceiving it as an actual reality with the capacity for
interaction and choice.

Many of the interviewees in this study felt that their participation in the
immersive virtual museum experience increased their perceptivity, due to their
impression of being present inside the actual museum. Perceptivity was defined
by Uhrmacher (2009) as follows:

Racing through a museum to recognize the Cezanne, the
Picasso, the Van Gogh, is one thing. To really perceive a
given painting by one of these artists is another. To
perceive, one must really look, take in the qualities of the
painting: its colors, textures, and lines. (p. 18)

According to the data analysis, the participants could create their own
experiences that would suit their personal interests. This finding aligns with
Tripathi’'s (2020) claim that museums usually provide their visitors with the
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opportunity to independently learn in their own way. The students in the present
study demonstrated knowledge of the true proportions of the museum and its
content, including the size of the walls, columns, and paintings, as well as
lighting, texture, and original colours, which may not be clearly visible in still
images on websites or in books. This supports Dewey’s (1934) claim that “A
crowd of visitors steered through a picture-gallery by a guide, with attention called
here and there to some high point, does not perceive.... For to perceive, a
beholder must create his own experience” (as cited in Uhrmacher, 2009, p. 18).
Similarly, Cecotti et al. (2020) reported that a virtual museum can allow visitors
to view artworks more effectively than they could by looking at a printed image.
The printed image strips away the size, texture, and lighting perceptions that can
be experienced when viewing the original artwork. Consequently, viewing a
picture in a virtual museum boosts the perception of its scale, light, texture, and
true proportions (Cecotti et al., 2020). This is in line with Alawad et al.’s (2015)
claim that direct experience in virtual museums can enable students to participate
more actively in their learning. It also aligns with the studies by Leung (2018) and
Chen (2010), which stated that the ability to experience, manipulate, and interact
with a 3D virtual representation and visualise abstract concepts in a virtual
environment contributed to active learning, as individuals could explore different
artistic styles, techniques, and concepts more freely in a way that might not have
been possible in real life.

Along these lines, interviewees in the present study mentioned that certain
features of the immersive virtual museum, as seen through a virtual reality
headset, exceeded the affordances of a physical museum and provided them
with a more effective educational experience. Two of the main features they
mentioned were icons and zooming in. The icons that appeared throughout the
virtual museum were beneficial by attracting the viewer’s attention, explaining
significant museum elements, and helping the participants understand certain
characters and symbols. Being able to zoom in also helped the participants notice
certain details that would have been difficult for them to see close up in the actual
museum, such as the details on the ceiling. This finding corresponds to a claim
by Mulders et al. (2020) that turning and rotating parts of mechanical installations
that are not physically possible in the actual world is just one example of how this
technology delivers an authentic learning experience that other media cannot
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achieve. Within the immersive virtual museum, participants could explore a
number of paintings in their original sizes, even artwork on the ceiling. This ability
to zoom in and see details up close would be difficult in a physical museum.

Moreover, the feeling of being inside the immersive virtual museum
allowed the art students in the present study to appreciate the possibilities of that
environment. While it allowed them to have a similar experience to a real
museum, interviewees also said that it facilitated access to even more
information of historical, precious, and prominent artistic content in the museum
by providing icons that contained explanations of a given element, enabling
zooming in and out to see details on the ceiling, and moving freely around the
virtual museum without restraint between the pieces of art. This finding aligns
with the view of Katz and Halpern (2015) that by providing richer perceptual cues
and multimodal feedback (e.g., users being able to view 3D objects from multiple
points of view or to zoom in and out on objects), this type of environment may
enhance the learning experience.

In physical museums, a piece of art is often provided with a plaque or card
containing basic information about the work of art, such as its title and date of
creation. However, the immersive virtual museum used in this study offered more
textual and audio-visual explanations of the details of a painting, for example,
regarding the characters presented in it. This made learning more efficient by
saving students time having to look up in other resources what elements of a
work meant. Thus, the findings of this study support Bekele and Champion’s
(2019) claim that recent advances made in head-mounted virtual reality displays
that allow for both audio and visual immersivity and expanding libraries of
educational applications, coupled with lower costs, have removed many of the
barriers that had previously prevented widespread adoption of this technology in
academia. In contrast, Lin et al. (2020) noted that head-mounted virtual reality
displays hindered the ability to freely appreciate artwork because of the
restrictions of its operation, such as having to move the mouse to adjust the
viewing position. Furthermore, they noted the issue of the artwork size being
fixed, preventing viewers from zooming in to appreciate its details. In contrast,
the immersive virtual museum and headset used in the current study featured
zooming in and out as well as free movement, which appeared to increase the

participants’ appreciation of the artistic content displayed in the virtual museum.
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Overall, the findings of this study suggested that the sense of presence
afforded by the immersive virtual museum increased the art students’ perceptivity
and appreciation of the experience. Furthermore, the virtual museum offered
visual and interactive resources not available in books, websites, or physical
museums. This experience allowed the participants to more actively and directly
see and interact with the museum content, compared to passively looking at a
picture in a book and reading a description of it. As a result, they reported a more
positive art learning experience. These findings agree with studies by Leung
(2018) and Chen (2010), which highlighted the pivotal role that interaction could
play in facilitating a more meaningful learning experience. Thus, the type of
immersive virtual museum used in the present study could serve as a powerful
tool for creating a more effective learning experience. This is especially relevant
to art students in Saudi Arabia, where it is difficult to access original works of art

displayed in European museums.

5.2.3 The Immersive Virtual Museum’s Effect on Perceived Sense of Flow
A second set of themes answered Research Question 1.2 (How do art students
in higher education in Saudi Arabia experience flow when learning in an
immersive virtual museum?) Summarised and interpreted in this section, these
themes are related to the flow state within the immersive virtual museum and its
effect on the art learning experience of participants while wearing a virtual reality
headset.

Based on the responses from the participants in this study, the immersive
virtual museum allowed them to enter a state of flow. They described this
experience as one that facilitated focusing on the art in front of them and losing
track of their surroundings, while it reduced external distractions, increased their
enjoyment, and matched their learning interests. They attributed this state of flow
to a variety of features of the immersive virtual museum and virtual reality
headset.

This study’s finding that the virtual reality headset isolated participants
from their surroundings, enabling them to concentrate more intently on the virtual
environment, aligns with a study by Ochs and Sonderegger (2022). Their study
likewise found that using a virtual reality headset isolated users from distractions
influenced by visual cues, helping them concentrate on content because they
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could not see anything else. Several interviewees in the present study stated that
the immersive virtual museum gave them the impression of being alone in a real
museum while not being able to see anything except the museum content
displayed through the virtual reality headset. It blocked out external distractions,
such as visual cues, in the real world. This allowed participants to devote their
full attention to the museum content. Similarly, Csikszentmihalyi and Robinson
(1990) recommended enhancing museum experiences in ways that would
facilitate a flow state by more effectively handling crowds, noise, and other
distractions.

In addition, the immersive virtual museum in this study provided vivid
scenes and control over how the material could be viewed. This led to the
participants feeling disconnected from the real world in terms of time and space.
As a result, they showed a desire to continue exploring a painting’s elements,
taking advantage of virtual reality features such as freely moving around the
museum halls and zooming in and rotating to examine details. Such features
encouraged the participants to spend more time exploring specific elements of
the artworks in the virtual museum. As a result, they lost their sense of the
surrounding stimuli in the real world and other outside interruptions, which further
enhanced their concentration. Thus, this experience supported the idea that
being in a flow state can encourage individuals to spend more time on flow-
inducing activities, such as browsing for more information online. This finding is
consistent with several studies, including those of Novak et al. (2000), Webster
et al. (1994), and Hassan et al. (2020). In addition, the findings of this study
indicated that virtual reality could have a strong ability to induce a flow state by
transporting users to another world, where they become engaged in immersive
experiences, in keeping with the study by Hassan et al. (2020).

Another finding of this study was that the immersive virtual museum
generated a feeling of enjoyment among the participants. The participants
reported that the feeling of being inside the museum created an enjoyable
experience for them, that is, being surrounded by clear and vivid scenes, being
able to explore whatever they wanted for as long as they wanted and being able
to zoom in on fine details. As Mansour et al. (2017) noted, art by itself is an
experience that individuals can become deeply absorbed in and derive significant
joy and satisfaction from.
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As illustrated in this study, being able to examine clear, high-resolution
images of art is an important way for art students to learn and develop their skills.
The participating art students showed a strong interest in exploring the museum
content partly because it was relevant to their educational goals. Virtual reality
provided greater realism than still images, allowing them to look at a piece of art
more closely and from different points of view, as if they were physically in the
same room as that piece of art. The immersive virtual environment also made it
easier for them to deeply contemplate the details that most interested them,
exploring the art in a way that might not be possible in a physical museum or with
still photographs. This finding aligns with Csikszentmihalyi's (1990) description
of flow as a subjective experience of perceiving an activity as enjoyable and
intrinsically interesting.

Being able to examine clear, high-resolution images is a major need for
students of the visual arts. As a result, art students often examine reproductions
and photographs of art in books and on websites, with those reproductions and
photographs shaped by another person’s perspective. In the current study, the
participants noted that another advantage of the virtual museum was that they
could learn about museum content without needing another person to filter
information through their perspective. This finding aligns with Winn’s (1993) claim
that museums can often facilitate a “first-person” experience to get the attention
of visitors and to encourage them to reflect more deeply on a given piece of art.
Furthermore, the findings align with Lankford’s (2002) conceptualisation of an
artist's experience with art in a museum being one in which they are fully
immersed in the work and unaware of thinking, feeling, seeing, or empathically
connecting as separate processes. Moreover, the findings align with Latham’s
(2016) description of flow as a significant form of museum visitor experience and
one of the potential outcomes of visiting a museum.

Overall, the findings of this study suggested that the immersive virtual
museum facilitated a flow state among art students, removing distractions that
could have disrupted their learning experience and increasing their ability to
concentrate on museum content. As explored in the next section, this state was

expected to make their learning experience more effective.
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5.2.4 The Effect of Flow on the Art Learning Experience

Based on the responses to the interviews in this study, the flow state achieved
while exploring the immersive virtual museum reportedly had an effect on the
learning experience of the participating art students in Saudi Arabian universities,
including a higher level of engagement and a deeper connection with the
museum content. Certain characteristics of the virtual museum created a sense
of presence that aroused this flow state, agreeing with Hoffmann and Novak’s
(1996) claim that presence creates a powerful effect on flow during the learning
experience. The characteristics of the virtual experience leading to this sensation
included (1) a feeling of vividness related to the high resolution and clarity of the
museum halls and content, (2) experiencing the surroundings, (3) feeling as if
they were part of the museum, and (4) free interaction, movement, and a sense
of control. All of these factors led to participants feeling more immersed in the
virtual museum experience. This finding agrees with Ha and Im’s (2020) claim
that interaction plays a crucial role in fostering a flow state and influencing the
learning experience, helping individuals concentrate and become more absorbed
in what they are doing.

According to the interview data, the flow state achieved in the immersive
virtual museum in this study enabled the art students to better engage and
connect with the museum content by increasing their concentration, enjoyment,
and interest in that content while simultaneously decreasing their awareness of
their physical surroundings, thus shutting out external distractions. The virtual
reality headsets effectively minimised external and visual distractions, allowing
the art students to feel more fully immersed in the virtual museum and focus on
the pieces of art in front of them. Overall, this finding revealed the effective role
virtual reality headsets can play in enhancing the flow state.

The interviews indicated that the flow state reported in the immersive
virtual museum increased learner engagement. This is consistent with the results
of the engagement comparison conducted by Allcoat and Muhlenen (2018)
between three learning conditions—conventional textbooks, virtual reality, and
passively controlled video—with the same text and 3D model used for all three
conditions. The participants who were exposed to the virtual reality condition in
their study reported higher levels of engagement than the other two conditions.
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Similarly, Perry et al. (2017) stated that immersive virtual reality increased
learners’ engagement and helped them better understand course content.

A major factor contributing factor to the participants’ perceived experience
in this study was the feeling of being alone in the virtual museum and the ability
to decide what they were interested in and wanted to see. This consequently
induced curiosity, absorption, and self-regulation. In this environment, the
participants said that they felt better able to discover implicit and normally
unnoticeable elements (such as the figures on the ceiling) that they might have
missed in a physical museum, partly because they were alone in the virtual
museum and partly because of the tools that were available to them there, such
as being able to zoom in and select icons. This finding aligns with Sylaiou et al.
(2009) and Sylaiou et al.’s (2017) claims that when online museums offer visitors
the ability to interact with and manipulate images, this can make the museum
more interactive, allowing visitors to see things that might not normally be
apparent in the physical museum due to size or spatial restrictions. Participants
in the present study felt as if they were learning about the Baroque art movement
for the first time because of the amount of detail they were able to see that was
missed in static photographs.

Moreover, the results of this study support Guerra-Tamez’s (2023) finding
that the flow state mediated the influence of the learning experience variable by
its effect on motivation, curiosity, cognitive benefits, reflective thinking, and the
perception of value. In that study, immersion in virtual reality improved students’
ability to explore and engage with their surroundings.

The interactive features of the virtual museum mentioned above, such as
free movement and zooming in, fuelled participants’ curiosity to explore details
at their own pace. They expressed a desire to delve deeper into the museum’s
content, examine hidden details, and understand the stories behind the artwork,
well-documented hallmarks of the flow state. This finding aligns with
Csikszentmihalyi’s (1990) claim that flow is an aesthetic experience that greatly
affects art learning, as well as Mundy and Burton’s (2013) assertion that access
to 3D interactive content in a museum could increase one’s aesthetic sensitivities
to art.

Several of the interviewees in this study stated that because of their ability

to observe content more closely while in the virtual museum, they could discover
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symbols and stories and follow connections between different works of art, for
example, following trends in a sequence of works that could not be seen at first
glance or in individual paintings. This result supports Guerra-Tamez’'s (2023)
finding that immersive virtual reality can let learners see historical art and design
in greater detail, thereby helping them to better understand its context.
Furthermore, the immersive virtual museum enabled art students in this study to
deeply engage with museum content in a manner that some of them compared
to the engrossing experience of reading a novel. The virtual museum’s features
thus allowed art students to self-regulate their learning. While interacting with the
virtual environment, the participants said that they focused on elements that
personally interested them, which increased their engagement and desire to
discover and understand more. This finding highlighted the role that virtual reality
can play in supporting the active construction of knowledge (see Evans &
Gibbons, 2007). Contrary to the criticism often levelled at constructivism that
learning with minimally guided instruction can be less effective and efficient,
leading to learners feeling lost and frustrated (see Kirschner et al., 2006), learning
in an immersive virtual museum in the present study appeared to enhance art
students’ engagement and enjoyment of the experience (see section 4.4.4), and
they showed a desire to continue this experience in the future. (see section 4.5.3
and 5.2.6).

As noted above, the immersive virtual museum allowed art students in this
study to make a deeper connection to the museum content around them. Here,
connections refer to the deep experiences one has with a museum object during
a numinous experience (Latham, 2016). According to the participants’
responses, the affordances of the immersive virtual museum (i.e., separating
themselves from the external world, vividness of content, and freedom of
movement) helped them concentrate on the virtual content around them. This in
turn induced contemplation and inquiry that allowed the participants to better
explore an artist’s ideas and emotions, producing a stronger personal connection
with the artist’s works of art. Exploring the artist’s ideas and emotions is a major
challenge for many museum visitors. Normally, these visitors seek primarily to
find or construct meaning in the experience of artworks, which are visual
representations of a person's ideas and emotions, expressed in the symbolic
vocabulary of a particular human community embedded in a specific historical
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period (Csikszentmihalyi, 1990). The flow state in the immersive virtual museum
in this study corresponded to the concept of flow in physical numinous museum
experiences mentioned by Latham (2016), where visitors deeply connected
beyond the typical museum visit, reporting a more spiritually enriching
experience. This finding also aligns with the study by Gonzalez-Zamar and Abad-
Segura (2023), which suggested that immersive virtual museums could enable a
deeper connection to the environment.

According to the themes derived from the data analysis, the immersive
virtual museum allowed participants in this study to better understand the artistic
movements and styles featured in the paintings on display in the museum. In
addition, it more effectively conveyed the emotions and messages embodied in
the artworks on display, such as peace and conflict. Csikszentmihalyi and
Robinson (1990) suggested that people can relate to a work of art through the
artist, the culture, or the time period. Thanks to information, imagination, and
empathy, viewers can try to share the dreams, emotions, and ideas of artists from
different eras and places around the world. This aligns with Ryan’s (2003)
description of emotional immersion, which is a reader’s emotional investment in
the fate of the characters in a narrative. The findings agree with Grau’s (2003)
claim that immersion generates an intimate connection as “a constitutive element
of reflection, self-discovery, and the experience of art and nature” (as cited in
Seo, 2011, p. 286). While the concept of connection is often found in museum
literature, few studies on immersive virtual museums have referred to it.

The results of this study support Guerra-Tamez (2023) and Ochs and
Sonderegger’s (2022) findings that virtual reality experiences using a head-
mounted display can improve the flow state of students as they become
immersed in the learning context and isolated from external distractions. At the
same time, this finding runs contrary to Yow’s (2022) concern that the isolation
of online learning could harm university students’ learning experiences. Lin et al.
(2020) similarly expressed a concern that head-mounted displays would hinder
the free appreciation of artwork. Some of these concerns may be due to
technological limitations of certain displays, such as the inability to zoom in and
out on content. For instance, Sylaiou et al. (2017) found that a virtual museum
experience enhanced participants’ appreciation of the ability to see the details of
paintings, such as the work of Van Gogh, but did not have a noticeable effect on
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their learning. In contrast, the present study’s findings suggested that immersive
virtual museums can serve as a powerful tool for enhancing the participants’
engagement and connection with the museum content and context, leading to a

more effective learning experience.

5.2.5 The Immersive Virtual Museum’s Effect on Emotional Response
Given the effect that emotions can have on learning and the overlap of emotions
reported in this study during the immersive virtual museum experience,
generated from presence and flow, this section discusses participants’ emotional
response to this experience.

The characteristics of the immersive virtual museum had a notable effect
on participants emotionally. This supports Marin-Morales et al.’s (2019) claims
that there is a significant connection between brain synchronisation and the
emotional processing during virtual reality experiences. During such
experiences, flow and presence were closely linked to the emotions expressed
by art learners. Previous studies have likewise claimed that immersive virtual
reality, by stimulating presence (Slater, 2003) and flow (Csikszentmihalyi, 1990),
fed emotional responses ranging from simple enjoyment to interest. Similarly,
Dengel and Magdefrau (2019) stated that presence is a crucial factor for inducing
emotions in virtual reality.

Participants in the present study showed considerable overlap in the
emotional responses they reported having to the immersive virtual museum that
had an effect on their learning experience. The emotional responses reported in
this study could be divided into reactions to the artistic content itself and reactions
to the immersive virtual museum experience.

The immersive virtual museum experience in this study triggered a
number of emotions in the participants. These emotions included awe,
fascination, pleasure, amazement, excitement, and enjoyment. Some of the
participants described their first impression of the experience as strange, but
those feelings were a first-time reaction to the technology; when they focused on
the experience itself, these feelings largely disappeared, and their enjoyment and
other positive emotions appeared. Overall, positive emotions outperformed
negative emotions. This supports the finding of Allcoat and Mihlenen (2018) that

a virtual experience increased positive emotions (interest, amusement, surprise,
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and elatedness) and reduced negative emotions (sadness, anger, fear, anxiety,
and disgust).

Awe, one of the emotions that the participants reported experiencing in
this study, was associated with the sense of being present within a physical
museum. In the interviews, several of the participants reported feeling physically
transported to the immersive virtual museum, surrounded by its walls. They
reported that perceiving the high ceilings and vivid artworks on the walls in their
actual sizes and the ability to interact with their surroundings created the
perception of being present inside the physical museum. This experience elicited
awe from a sense of transcending geographical limitations.

The immersive quality of the virtual museum triggered art learners’
fascination and amazement because they were finally able to see precise details
of paintings more clearly while experiencing a sense of transportation to another
place. This in turn triggered excitement to begin the experience, explore the
environment, and reflect on their experience.

In addition to enhancing the art students’ enjoyment of the experience,
exploring the immersive virtual museum encouraged them to keep finding out
more and to spend more time on the activity. This aligns with the assertions of
Guerra-Tamez (2023), who noted that virtual reality offered an attractive
immersive experience that helped learners stay interested in their activities. Art
students in the present study reported that they enjoyed contemplating details
such as gloss and brushstroke that revealed the art movement and style of the
artwork, as well as the subjects and characters of the paintings, increasing their
ability to follow the overall story of the work. In addition, their enjoyment was
increased by being able to freely move around the museum as if they were there
in person and to zoom in on fine details showing the feelings expressed by the
paintings, such as fear and joy. This finding supports Kucuk and Richardson’s
(2019) claim that interactive features can help keep learners emotionally
engaged, as well as Sylaiou et al.’s (2017) finding that an immersive virtual
museum that provided a panoramic tour where the user could navigate the site
induced a higher level of enjoyment than virtual museums that simply embedded
narrative videos.

The feelings reportedly stimulated by the immersive virtual museum in this
study were aligned with the flow state and aesthetic experience. Aesthetic
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experience is a mental state in which a person is fascinated by a particular object,
while the surrounding environment is shadowed, self-awareness is reduced, and
one’s sense of time is distorted (Markovi¢, 2012). Higher attention provides the
additional energy needed to effectively appraise symbolism and composition in
a virtual reality aesthetic. Thus, the stimuli from this experiment substantially
increased the aesthetic and artistic experience of the participants.

The emotional responses to the state of flow and sense of presence
among participants in this study showed a profound positive effect on their
learning experience, helping them become emotionally immersed and actively
engaged in the immersive virtual museum. These responses helped participants
delve into the artwork and gave them opportunities to contemplate and interpret
it in a meaningful way, finding connections between the art, the artist, and
themselves. This is in line with Brinck’s (2018) claim that interacting with a
painting or sculpture creates a feeling of connection or empathy, which not only
enhances engagement with the artwork but also facilitates a deeper
understanding of cultural heritage and artistic expression. Similarly, Kucuk and
Richardson (2019) claimed that when the interface of online learning platforms
showed strong design features, learners appeared more engaged on a mental
and emotional level.

Finally, although previous research has identified several potential
negative physical side effects of VR, such as motion sickness and discomfort
(e.g., Mazloumi Gavgani et al., 2018; Davis et al., 2014; Ochs & Sonderegger,
2022), these issues did not appear in the present study. This could have been
due to the short duration of VR exposure, which might not have been long enough
to trigger such symptoms, as well as the quality and design of the VR system
used in this study. Since the participants were volunteers who were likely
interested in or enthusiastic about the virtual reality experience, this might have
also reduced the likelihood of negative side effects.

5.2.6 The Immersive Virtual Museum’s Effect on Art Student Attitudes

The second set of themes, discussed in this section, answered Research
Question 2 (How do art students in higher education in Saudi Arabia perceive
learning through an immersive virtual museum?). Based on their interview

responses, the art students who participated in this study adopted a positive
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attitude toward using the immersive virtual museum because of its ease of use
and usefulness, and they reported an intention to use it again in the future.
People’s experiences can affect their attitudes (Bandura, 1977). In the case of
this study, the participants’ sense of presence and flow and the emotions elicited
by the immersive virtual museum experience all contributed to the development
of the positive attitude conveyed through participants’ answers to the interview
questions. Furthermore, emotions direct and motivate learner behaviour
(Konecni, 2015). Studies in education and the field of human-computer
interaction have demonstrated that feelings of presence in a mediated
environment can impact user attitudes (Li et al., 2002). Learners tend to have a
positive attitude toward virtual reality learning when those virtual environments
elicit their interest and enjoyment and are easily understood (Shim, 2003).

With regard to Research Question 2.1 (How do art students in higher
education in Saudi Arabia perceive the ease of using an immersive virtual
museum in their learning?), the participants agreed that the virtual reality
headsets made visiting the immersive virtual museum easier. Most of the
participants said that this was their first experience in an immersive virtual
museum but still found using the virtual reality headset and exploring the museum
to be easy; for example, they said it was easy to log in, move around and change
viewpoints, and use the buttons and zoom controls. Cecotti et al. (2020) indicated
that it would be challenging to engage students when the source of the
instructional content is difficult to access. That is the situation for art history, when
paintings and sculptures are housed in museums that are inconveniently located
outside of large cities. In addition, Europe has a great number of paintings
(Cecaotti et al., 2020), making it harder for those outside of Europe to access those
works directly. Hence, the immersive virtual museum in this study which is a
virtual representation of a museum in London, UK, made it simpler for Saudi
Arabian art students to visit such a museum. In this way, art students interested
in visiting museums are able to more easily access, learn from, and interact with
a simulation of those museums in a virtual environment overcoming a
geographical barrier.

However, the interview data also revealed certain issues with the
immersive virtual museum used in this study, including technical problems, which

disrupted the participants’ experience. Another issue was the difficulty of finding
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high-quality and reliable immersive virtual museums in the first place. This is
because the educational implementation of this type of technology in museums
is still in its infancy compared to its implementation in the gaming industry, for
example. Finally, there is a lack of Arabic-language content for immersive virtual
museums.

With regard to Research Question 2.2, (How do art students in higher
education in Saudi Arabia perceive the usefulness of immersive virtual museums
in their learning?), many of the interviewees confirmed that the immersive virtual
museum was a useful and valuable experience. Its value came from its role in
conveying reliable information to art learners from reliable sources, meaning the
content in the immersive virtual museum was curated by the museum officials.
They claimed the immersive virtual museum provided enjoyable, easy, and
frequent access to the museum; displayed clear information; fostered learning;
modified their conceptions; and helped them recall information. Furthermore, it
made learning more enjoyable by allowing the students to see and understand
artwork directly and meet their interests or needs; in this way, the participants
said that it served as an excellent alternative to visiting a physical museum.
Similarly, in a study by Yildirim et al. (2018), 25 undergraduate students studying
in a primary school teaching department were interviewed for their opinions and
suggestions about using virtual reality glasses (see section 2.3.3) in history
education. They reported liking this implementation of virtual reality glasses,
saying that the feeling of being present in virtual reality increased their interest in
the course. Furthermore, they said that it would enable individuals with
disabilities, limited time, or limited money to participate in active learning and
promote equal opportunity learning. This finding agrees with the notion that
people need to be motivated to learn (Rogers, 1957) and that as a result
educators should consider students’ interests when designing learning tools and
activities (Kampouropoulou et al., 2013).

The findings also addressed Research Question 2.3. (How do art students
in higher education in Saudi Arabia intend to use immersive virtual museums in
the future?). Most of the participants agreed that they intended to take advantage
of this type of museum again in the future. First, several of the participants
reported having the intention of using immersive virtual museums to explore and

see the museums around them more easily without the need for travel time and
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expenses. In other words, immersive virtual museums can provide an alternative
experience with less cost and effort. According to Katz and Halpern (2015), the
closer an experience comes to resembling the in-situ exhibition, the more positive
users’ perceptions will be of a museum environment, based on the framework
introduced by social presence and media richness theories in the fields of
communication and human-computer interaction. Similarly, Guerra-Tamez
(2023) stated that this technology could allow learners to attend universal virtual
museums, galleries, and art shows and explore the works of artists from around
the world. This means immersive virtual museums could meet art learners’ needs
to visit museums easily and more often without incurring related travel and
material expenses in a way that would offer a more direct, realistic experience.

Second, participants indicated that the immersive virtual museum
facilitated the learning process because more reliable information on pieces of
art and the museum was easily accessible through the virtual reality headset at
any time until the content was understood. Furthermore, they could access the
virtual museum content from their own perspective with the freedom to discover
knowledge themselves without the need for a third party to filter it through their
perspective. These findings agree with those of Yildirim et al. (2018), who found
that the feelings of realism and presence generated by virtual reality increased
participants’ interest in a course. Moreover, Hassan et al. (2020) discovered that
the sense of flow in virtual reality positively correlated with continued use of virtual
reality and longer virtual reality sessions in the future. This suggested that
learners used this technology to spend more time in front of the art to explore its
details.

Third, participants stated in the interviews that the immersive virtual
museum inspired them to visit physical museums. This could be because the
immersive virtual museum experience presented the museum content in an
attractive light, prompting students to want to experience the ambiance of a
physical museum, including other visitors’ whispers and side conversations,
which they viewed as essential components of the museum-going experience.
Similarly, Styliani et al. (2009) found that museum website visitors were more
likely to visit the physical museum.

Overall, few studies have looked at how flow, presence, and emotional

response can affect art students’ attitudes toward using immersive virtual
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museums. In light of this, the present study examined how these factors
influenced how art students perceived a virtual museum’s ease of use and

usefulness and their intention to use this type of resource again in the future.

5.3 Contribution to Knowledge

According to Gonzalez-Zama and Abad-Segura (2023), the United States, Spain,
the United Kingdom, Canada, and Russia have, in descending order of
importance, made the largest contributions to virtual reality as an area of
research. Of these, the United States has the most published papers (273), the
most citations (3,443), and the highest average number of citations per
publication (12.61). In contrast, publication on this topic is very low in Middle
Eastern countries, including in Saudi Arabia, where the present study was
conducted. As a result, this study presents a valuable contribution to the field by
drawing data from a group of Saudi Arabian art students who varied in terms of
education, prior learning experience, and location, in contrast to other studies.
Analysing the perspectives of this understudied group can offer valuable new
insights for policymakers, academics, and researchers.

A number of studies have reached findings comparable to those of the
present study, but the majority of those employed only quantitative data collection
instruments. Very few studies have used qualitative methods to evaluate both
presence and flow in the art learning experience inside an immersive virtual
museum. Some quantitative studies have measured presence in an immersive
virtual museum. For example, Chrysanthopoulos et al. (2021) employed
quantitative measures to show that a fully immersive 3D environment enhanced
the perception of visual realism and presence among their participants, making
museum Vvisits more effective at helping visitors understand historical events.
Other quantitative studies, in contrast, have measured the flow state. For
example, Guerra-Tamez (2023) distributed a survey to 200 undergraduate
university art and design students. The results of that study indicated that the
flow state mediated the learning experience variable through motivation,
curiosity, cognitive benefits, reflective thinking, and value. Furthermore, they
noted that immersion in a virtual museum improved students’ ability to explore
and engage with their surroundings. In addition, immersive virtual museums

provide greater equality and freedom in choosing how to access resources and
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learning experiences, especially in situations where real-world learning
environments are not possible. This is particularly useful to ensure a university’s
readiness for a pandemic by adopting a dual mode of learning (Roberts et al.,
2024).

With the above in mind, the present study helps address a gap in the
literature by using qualitative interviews to examine the effect of an immersive
virtual museum on the art learning experience of university students with regard
to both presence and flow as well as the effect of their beliefs on their attitudes
toward visiting this type of museum again in the future. The present study found
several themes similar to those in previous quantitative studies, as anticipated
from a reading of the literature. However, the thematic analysis of the data
revealed new themes as well. These new findings depended on analysing the
responses of participants to interview questions, whereas previous findings were
based on hypotheses derived from earlier research and theories. Thus, the
current study distinguishes itself from previous work by drawing on self-reported
data, which revealed themes directly related to the impact of this virtual reality
experience on art learners. In addition, the findings demonstrated how an
immersive virtual museum could help forge a connection between the museum
content and the viewer. In contrast, few studies have investigated this connection
in an immersive virtual museum.

Furthermore, this study contributes to the literature by providing more
evidence of how an immersive virtual museum focusing on visual art could affect
undergraduate art students as well as the influence of those students’
perceptions of that experience on their attitudes toward using this type of
museum again in the future. The study thus contributes to the existing literature
on perceptivity, and engagement in the immersive virtual museum experience
(cf. Guerra-Tamez, 2023; Hassan et al., 2020; Kuen, 2018; Styliani et al., 2009;
Yildirim et al., 2018).

In addition to perceptivity and engagement, the data analysis generated
additional themes that have not been sufficiently explored in the immersive virtual
museum literature. One of these themes was connection, referring to a deeper
engagement beyond a typical museum visit, where individuals reflect on and
appreciate the artists’ messages, fostering communication between visitors and
artworks and enhancing understanding and emotional responses. The second
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was appreciation, where participants valued the virtual museum’s enhanced
accessibility, features, experiences, and convenience.

The study also outlined themes associated with participants’ emotional
responses to experiencing presence and flow in addition to the positive effect
that the study found on art students’ attitudes about and intention to use this
technology again. Moreover, it provides more details and a deeper explanation
of Saudi Arabian university art students’ attitudes toward using this immersive
virtual museum.

These new themes are central to the contribution of my research,
highlighting the unique effects of immersive virtual museums that have not been
sufficiently documented in previous work. By distinguishing these novel insights
from themes supporting the results of the existing research, | underscore the
importance and originality of my findings. Future research can build on these
themes to further explore the potential of virtual museums to enhance art
learning.

In contrast to previous research, the unique contribution of this study is
that participants formed a deeper connection with the immersive virtual museum
content, which encouraged greater focus, contemplation, and a more reflective
interaction with the artwork. This connection extended beyond simply viewing art,
involving a deeper exploration of the messages conveyed by the artists, leading
to a stronger emotional response and a sense of communication between the
learners and the art. The immersive virtual museum’s design features, such as
vivid content and freedom of movement, enhanced participants’ understanding
of artistic movements and messages, highlighting the potential of immersive
virtual museums for more meaningful interactions and a more profound learning
experience.

The results of this study support the recent findings by Cecotti et al. (2020)
and Guerra-Tamez (2023) that an immersive virtual museum can have a positive
effect on the art learning experience. However, these studies addressed learning
in an immersive virtual museum without referring to how the immersive
experience’s characteristics—such as presence and flow—could affect learning.
This agrees with Ochs and Sonderegger's (2022) statement that despite
increased research efforts in recent years on immersive virtual reality, very few

studies have examined the effect of presence on the learning experience in such
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environments. In contrast, the present study suggested that a sense of presence
in the immersive virtual museum provided a better learning experience for art
students.

In contrast to Cecotti et al. (2020), who developed their research according
to the demands of instructors who require various types of materials, the current
study invited students to explore an immersive virtual museum mimicking a
physical museum. By doing so, it examined art students’ perceived experience
in the virtual museum as they contemplated and explored its content.

This study also suggested that presence, flow, and the associated
emotional responses to these sensations could enable learners to have a more
positive attitude toward the use of an immersive virtual museum. Many of the
studies that have been done on the emotional response to virtual reality
experiences have employed quantitative measures (Allcoat & Muhlenen, 2018;
Marn-Morales et al., 2019). In contrast, this investigation was based on the
participants’ self-reported feelings that they mentioned during qualitative
interviews. As a result, this study shed light on the emotions elicited by the
immersive virtual museum, illustrating how they were inherently intertwined with
that experience. Positive emotions were one of the most important factors that
increased art students’ intention to have this experience again.

This study contributes to a deeper understanding of the experience of art
students in an immersive virtual museum using a virtual reality headset. In doing
so, the study offers significant contributions to the literature as well as university
art education. The study found that perception, appreciation, engagement, and
connection were significant aspects of this type of learning experience, resulting
from a presence perception and state of flow, similar to the experiences that,
according to Mihaly (1991), occur during aesthetic experiences. According to
Csikszentmihalyi and Robinson (1990), people can relate to a piece of art through
the artist, the culture, or the time period. This study added that a viewer could
connect with works of art through the apparent emotions and thoughts of the
artist, which the viewer could explore inside an immersive virtual museum.

The framework developed in this study offers a new approach to
evaluating the effectiveness of immersive virtual museums in enhancing both the
learning experience and the attitudes of art students. This framework is depicted
in Figure 5.1.
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Figure 5.1 Framework for evaluating virtual museums.

This framework was based on the existing literature on flow theory, active
learning, and immersive learning environments. Key studies by Cecotti et al.
(2020), and Guerra-Tamez (2023), and others were analysed to identify crucial
factors such as immersion and interaction as primary drivers of presence
perception, which in turn led this study to the themes of perceptivity and
appreciation. Reviewing these studies also helped with identifying significant
components such as concentration, losing track of time, reduced distractions,
enjoyment, and interests. When these components were found, users entered a
flow state characterised by deep engagement and optimal experience. The
subsequent effects of these factors on the art learning experience, generated
from the data, were engagement and connection (a deeper emotional and
cognitive bond with the content).

This framework provides a comprehensive approach to understanding the
effects of immersive virtual museums on the art learning experience. Future
research can use this framework to further explore and validate its components
in different educational settings.

This study’s conceptual framework highlights how the immersive virtual
museum’s characteristics (i.e., immersion and interaction) when viewed through
a virtual reality headset can create an environment that fosters a sense of
presence in art students by offering a more realistic experience, ultimately
enhancing their learning (i.e., their perceptivity and appreciation). This framework
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was supported by the findings, which indicated that the immersive and interactive
aspects of the virtual museum through a virtual reality headset significantly
contributed to the sense of presence experienced by art students. This presence
perception was directly linked to improved perceptivity and appreciation of art.
For example, students reported that the ability to interact with and immerse
themselves in the immersive virtual museum allowed them to understand and
appreciate the museum content more effectively than traditional methods. This
sense of presence enhanced the learning experience by making it more realistic
and engaging, which ultimately improved students’ perception and appreciation
of art.

Furthermore, the effect of experiencing presence through immersion and
interaction in the virtual museum can enhance the flow state. The key factors
contributing to that state were deeper concentration, enhanced by such elements
as the vividness of the museum content, as learners were able to see and explore
the details of various pieces of art; time distortion and losing track of time and the
real world, where learners spent more time interacting with and examining the
details of the works of art, a strong sign of the flow state; using the virtual reality
headset to isolate art students from external distractions; and matching the
content to learners’ interests. These factors could be expected to lead to a deeper
engagement and connection with the learning content.

Based on this framework, the immersive virtual museum experience not
only enhanced students’ perceptivity and appreciation of art but also promoted a
flow state that led to greater engagement with the content. These findings
showed the potential of an immersive virtual museum as a powerful tool in art
education, offering new ways of enhancing the art learning experience.

This study also contributes to the literature by examining Saudi Arabian
university art students’ attitudes regarding an immersive virtual museum and
virtual reality headset. The review of previous research employing the technology
acceptance model helped identify factors such as ease of use, usefulness, and
intention to use that enabled the researcher to better understand the participants’
attitudes. The use of a qualitative research approach contributed to providing a
comprehensive approach to understanding the effects of immersive virtual
museums on art learners’ attitudes. In doing so, the study explored participants’
reasons for their stated attitudes and intentions in detail. Future research could
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use this framework to further explore and validate its components in different
educational settings. These attitudes and the participants’ justifications for them

are summarised in Table 5.1.

Table 5.1 Attitudes and justifications.

Attitudes Participants’ Justifications for Their Attitudes

Perceived ease of Moving around and interaction, ability to change perspective, access to

use virtual museum and easy to log in on museum website, access to
information, access to fine details

Perceived Conveying reliable information, feelings and thoughts, displaying clear

usefulness information, fostering learning, modifying concepts, recalling information,

enjoyable learning, alternative to the physical museum, meeting learners’
needs, frequent access

Intention to use Seeing museum, learning, visiting the physical museum

5.4 Implications for Educational Policy and Practice.

This study could help improve art education practices in several ways.
Immersive virtual museums have the potential to enhance the experience of art
students by providing them with a more interactive and immersive learning
environment where they can explore the museum and its content in an
experience that is similar to being in a physical museum. In addition, an
immersive virtual museum can stimulate a flow state that allows people to engage
and connect with the museum and its content. This meets art learners’ need to
be present in museums and to contemplate the details in works of art. Art
students in this study found that immersive virtual reality technology improved
their learning experience and led them to have a more positive attitude toward
using it for learning in the future. Finally, by incorporating more factors relevant
to art learning, this study supports the conclusions of previous research that has
linked presence and flow in immersive virtual reality with positive learning
outcomes (e.g., Guerra-Tamez, 2023; Katz & Halpern, 2015).

Based on this study’s finding that a museum can more effectively share
art within an immersive and interactive environment, compared to static images
and descriptions in books, immersive virtual museums represent an effective
means of improving the art learning experience. Therefore, the current study has
implications for policymakers, art education, and museums, which could
collaborate to improve the art learning experience.

The findings highlighted the benefit of policymakers acknowledging and
supporting the use of virtual reality technology in art education curricula. The

immersive virtual museum provides a more interactive and immersive
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environment for exploring works of art, historical events, and artistic techniques
compared to more traditional or less interactive methods, such as textbooks,
lectures, and websites. Based on this finding, policymakers could increase
funding for the development of more virtual museum resources, the
implementation of immersive virtual learning in art schools, and the integration of
these experiences into education policy.

The educational efficacy of the immersive virtual museum found in this
study should encourage further investment in immersive virtual museums, which
appear to generate a greater sense of presence and flow in art learners. This in
turn appears to improve their learning experiences and support a more positive
attitude toward these museums in terms of their perceived ease of use, their
perceived usefulness, and participants’ reported willingness to visit physical
museums in the future. This aligns closely with current efforts to provide
immersive virtual museum opportunities to more people. During the COVID-19
pandemic, museums across the world deployed a number of digital projects to
maintain public engagement while physical museums were closed or operating
at limited capacity. At the same time, the Network of European Museum
Organisations (2020) argued that despite the importance of online museums as
extensions and complementary arms of physical museums, there is not yet a
solid way to evaluate online visits. This highlights the importance of helping
museums overcome barriers to creating high-quality immersive virtual
experiences and improve immersive virtual museum projects as a library with
interactive visual stimuli. After the initial investment involved in the construction
of immersive virtual museum experiences, once established, these resources
can be accessed widely by a large number of art learners at minimal cost.

Moreover, the reported positive effects of an immersive virtual museum
on the art learning experience in this study highlighted the profound value of
collaboration between educational institutions and physical museums.
Policymakers should thus encourage and support initiatives that facilitate this
type of collaboration. The quality and reliability of museum content, available for
use with immersive virtual reality technology, is still very limited. Although the
immersive virtual museum employed in this study offered a high level of
immersion and interactivity that enhanced learners’ perceived sense of presence

and flow, it would be difficult to find many comparable experiences. Due to

208



financial constraints, not all museums can independently create immersive virtual
experiences for art learners. To provide such rich experiences, museums require
technological and financial support, such as that seen in the computer game
industry. The money and effort that games companies put into their titles
significantly improves the user experience. They constantly evaluate and
address technological problems to develop their products. As a result, virtual
museum production quality is still much lower than what is seen in immersive
virtual reality games. Therefore, collaboration between educational institutions
(i.e., art schools), museums, and video game companies could enrich learning
opportunities by facilitating access to advanced immersive virtual museum
experiences for learners, including those with limited access to physical museum
spaces. As mentioned earlier (chapter 2), in alignment with Saudi Arabia’s Vision
2030, the nation has created several virtual museums showcasing historical
sites., such the Kingdom of Dadan and Lihayan 900 BC to 200 BC in the north
west of Saudi Arabia (AlUla, 2020). However, there is still a need for greater

investment in converting museums and archaeological sites into immersive
virtual reality experiences to preserve this heritage and share it with visitors from

around the world.

It is also essential to make content available in as many languages as
possible. This would not only improve learners’ experience in general but ensure
that learners from diverse backgrounds had access to high-quality art learning
regardless of their location, language background, or financial circumstances.
This would ensure that more learners could benefit from more digital learning
resources, thereby promoting better opportunities for all students.

Therefore, the education sector’'s support of these immersive virtual
experiences may contribute to its further development. Curriculum designers,
administrators, and educators could use the results of this study to inform
curriculum development and practice. For instance, art teachers could
incorporate visits to immersive virtual museums into their lessons. Such an
opportunity would enable students to examine art from a variety of viewpoints,
enhancing their critical thinking skills. In addition, art schools might encourage

educators to integrate immersive virtual museums into their teaching approaches
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and revise curriculum criteria to include immersive virtual museum experiences
as a recommended learning activity and tool in art education.

Educators need to create more effective high-quality learning experiences
that cater to different learning preferences and prepare learners to take full
advantage of modern technology. As this study has demonstrated, an emerging
tool for this purpose is to incorporate a well-designed, immersive, and realistic
virtual museum with vivid and interactive visual stimuli that display the fine details
of the artwork. Such an experience could trigger a sense of flow and presence in
learners, thereby facilitating various types of learning. Policymakers and
educational practitioners should thus support using immersive virtual museums
in art schools to enhance learning experiences and provide school computer labs
with virtual reality technology. There should be increased investment in
technology (VR headsets), in higher education in Saudi Arabia to support the
Vision 2030 goal of adopting the latest technologies across all sectors, of the
country, including education. This investment will improve the performance and
stay current with the digital era. As a result of this immersive and realistic virtual
environment, learners could be more engaged, knowledgeable, appreciative, and
connected to the content. They could also become more prepared for interacting
in an increasingly digital world and become more familiar with emerging
technologies, increasing digital literacy and reducing the digital divide.

This study’s findings have clear implications for art education policy and
practice. One implication is the importance of recognising the immersive virtual
museum as a valuable educational tool. Another is the need for educational
institutions and museums to work together to bring these experiences to a larger

number of learners.

5.5 Implications for Future Research
By leveraging immersive, interactive virtual environments and virtual reality
headsets, the virtual museum stands out as an effective tool for active art
learning, going beyond the descriptions and static photographs in books and
websites. Consequently, the present study has implications for future research.
The findings of this study suggest that an immersive virtual museum could
act as an effective visual learning tool for university art students in Saudi Arabia.
These findings were based on a thematic analysis of four key themes
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(perception, appreciation, engagement, and connection) based on reactions to
the experience of presence and flow within the immersive virtual museum.
Researchers could use these themes as a model for conducting further
investigations into immersive virtual museum experiences in university art
schools, both within Saudi Arabia and in other countries. The themes could help
them delve deeper into this topic and validate the existing results. These themes
could also be applied to immersive virtual reality in other educational fields for
example, architecture and history and to the development of learning
experiences through immersive virtual reality in general.

Furthermore, the study explored art students’ personal perspectives and
attitudes toward using immersive virtual museums. Collecting qualitative data
through interviews provided more detailed insights into the factors justifying those
attitudes. As such, researchers could use this study to gain insights into the
factors that can influence the ease of use and usefulness of immersive virtual
museums as well as understand how art students intend to pursue such
experiences in the future. Researchers could also test these factors across
different contexts i.e., countries where the study could be applied. In addition, the
findings could help researchers design better instruments to measure learner
attitudes in line with their needs and preferences.

After participating in the immersive virtual museum experience, many of
the participants in this study said in the interviews that they felt as though they
were in a real environment during that experience, were able to see the virtual
environment clearly, and did not notice external distractions. The data analysis
indicated that the immersive virtual museum stimulated participants to be in a
state of flow. Hoffmann and Novak (1996) hypothesised that a sense of presence
would draw more users’ attention into the computer-mediated environment,
resulting in a flow state. Csikszentmihalyi (2000) defined this state as “the holistic
sensation that people feel when they act with total involvement” (p. 36). However,
the studies that have explained the relationship between flow and presence are
limited, so the present study could help researchers further investigate the
relationship between them by shedding light on flow stimuli when participants feel
a sense of presence in an immersive virtual museum.

The study found that an immersive virtual museum could generate a

strong sense of flow, which in turn enhanced participants’ engagement in the
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learning experience and connection with the virtual museum content, potentially
leading them to, more critically and deeply, examine the immersive virtual
museum and its paintings. While exploring the artwork, participants said that they
engaged in contemplation of a painting’s colours, elements, and meaning. This
would align with the notion of aesthetic experience proposed by Wanzer et al.
(2020), who claim that contemplating an artwork’s composition (i.e., the form,
colour, and textural quality of the object) and positive and negative emotions
derived from viewing that artwork suggests that aesthetic emotions result from
aesthetic experiences. The findings of this research may therefore help with
interpreting the relationship between feelings of flow in an immersive virtual
museum and the resulting aesthetic experience.

The results of this study highlighted the importance of immersive virtual
museums as effective methods of active learning in art education, since
participants engaged in active exploration of the virtual museum content.
Similarly, Katz and Halpern (2015) claimed that virtual reality in museums can
help users engage more with concrete objects. Likewise, Chen (2010) claimed
that virtual experience provides a space where students can freely explore and
examine works of art. The present study thus deepens the current understanding
of how immersive virtual reality contributes to art learning experiences in
alignment with constructivism and active learning theory. This may encourage
researchers to test similar strategies for actively engaging students in the

learning process.

5.6 Conclusions, Limitations, and Suggestions for Future Research

This study examined Saudi Arabian university art students’ self-reported
experience in an immersive virtual museum with a virtual reality headset and their
attitudes towards that experience. The study aimed to identify the states of
presence and flow and understand their perceived effect on art learning.
Conclusions could reasonably be applied to similar immersive virtual museums
and virtual reality headsets not included in the study. The theoretical foundation
of the study was that museums have certain elements in common with the active
learning promoted by constructivism, such as active engagement, direct
experience, and autotelic experience. These elements are also present in

immersive virtual museums thanks to their ability to simulate real-world
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experiences and provide users with immersive and interactive learning
opportunities that can enhance the active learning process, aligning with the
principles of constructivism. The participants’ attitudes about using this type of
museum again were investigated based on factors examined in previous studies
in the same context: perceived ease of use, perceived usefulness, and intention
to use.

One immersive virtual museum was selected for the participants to visit
according to specific criteria. A group of 30 art students explored the museum
using a virtual reality headset and answered 14 open-ended semi-structured
interview questions that encouraged a conversation in order to understand their
perspectives, experiences, and feelings during the virtual museum visit.

The majority of the participants in this study acknowledged that the
immersive virtual museum and virtual reality headset, which allowed them to
move around in a virtual space replicating the architecture and layout of a
physical museum, had a positive effect on their art learning experience. The
study focused on demonstrating how the sense of presence and flow within the
immersive virtual museum might enhance art learning. The findings highlighted
the potential of an immersive virtual museum as an effective tool for enhancing
the art learning experience of university art students.

Four themes generated from the data analysis that reflected the effect of
presence and flow on art learning: perception, appreciation, engagement, and
connection. In addition, the study acknowledged the importance of active
learning in enhancing students’ learning experience instead of passively
receiving knowledge from books or lectures. In this way, the study shed light on
the art students’ perspectives and attitudes about this learning tool, in line with
previous studies (e.g., Guerra-Tamez, 2023; Katz & Halpern, 2015).

The rest of this section details the limitations of the study and how those
limitations could be used as a foundation for further research in this area. This
study was limited to a single immersive virtual museum using a particular model
of virtual reality headset. Furthermore, its goals were limited to understanding the
learning experience and attitudes of Saudi Arabian university art students,
focusing on the presence and flow states and their perceived effects.
Nevertheless, the conclusions could be used to anticipate similar findings given
a similar virtual museum accessed through similar technology. Further research
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could explore whether these findings would hold true with different museums or
virtual reality headset models to widen the understanding of immersive virtual
museum experiences.

One of the main limitations of this study was the short period of time in
which it was conducted. The participants’ initial response to a relatively brief
immersive virtual museum visit was collected during a single interview session.
If they had been able to explore the virtual museum for 10 or 20 hours, for
example, they might have expressed different feelings about its value and their
intentions to use it again. Alternatively, if the study had employed a longitudinal
design in which participants were asked the same questions multiple times in
multiple interviews, the results might have been different as well. While a
longitudinal design was not possible given the limitations of this study, future
research could apply such a design to reach more reliable results.

Another limitation of this study was the nature of participation. The
students from art and design schools who chose to participate in the study may
have been more motivated or interested in virtual reality, potentially bringing with
them a personal bias. This study was not applied in a classroom, where art
students could be expected to have varying levels of interest in this technology.
Thus, if the virtual reality experience were conducted as part of a mandatory
activity in a classroom, it may have resulted in different outcomes.

While interview methods are effective, | was only able to conduct
interviews with a small number of learners at one point in time. If a questionnaire
had been used, data could have been collected from a much larger sample. Thus,
future research could build on this data through a more comprehensive statistical
analysis using the themes that were derived from the interview responses of
students in this study.

This study was conducted at a single university in Saudi Arabia. Due to
the gender segregation of Saudi Arabian higher education, the gender of the
researcher, and the fact that no male students were enrolled in the School of Arts
at the universities where the study took place, all of the participants were women.
Thus, future studies could seek to interview male participants as well as female
participants in order to make the data more representative of Saudi Arabian art
students. Gathering such data would enable the study to capture a wider range
of perspectives and experiences, resulting in findings that would be more
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accurate and relevant to Saudi Arabian art students as a whole, rather than only
women.

Future research could seek to confirm the results of the self-reported data
gathered in this study by creating a questionnaire, which would improve the
trustworthiness of the self-reported data. The questionnaire could also be based
on the findings of this study, since the majority of related questionnaires have
been based on previous studies and theories in the field of information and
communications technology.

In addition, the participants in this study were all art students, and their
views could easily differ from those of teachers. For instance, students may see
virtual museums as advantageous to their learning, while their teachers may
believe that using such technology would not make a difference in learning
outcomes. Thus, interviewing or surveying teachers for their viewpoint could
complement and extend these results.

Finally, the findings might not be generalisable to other art learning
institutions or groups of students outside of Saudi Arabian undergraduate female
art students. Nonetheless, the results contribute to previous research and, when
combined, could provide a more comprehensive picture of how an immersive
virtual museum can affect art students’ experience and attitudes toward this
learning tool. Thus, the present study offers a foundation for additional discussion
and research.

Immersive virtual museums offer considerable promise for art education.
In order to take full advantage of them, however, it is important for policymakers
to recognise them as effective learning tools and allocate funding to support their
use. In order to meet the needs and desires of visitors, museums should also
keep pace with this developing technology. The positive experiences and
attitudes expressed by art students in this study suggest the need for more
collaboration between educational institutions and museums to develop high-
quality immersive virtual museums and to allow for more equitable access to
enriching and active art learning experiences. Based on the findings, this study
suggests that when an immersive virtual museum is designed by experts in the
museum and education sectors to stimulate active learning among art students,

such a museum has the potential to positively affect the learning experience.

215



References

Abdullah, F., Ward, R., & Ahmed, E. (2016). Investigating the influence of the
most commonly used external variables of TAM on students’ perceived
ease of use (PEOU) and perceived usefulness (PU) of e-portfolios.
Computers in Human Behavior, 63, 75-90.

Abualhaija, N. (2019). Using constructivism and student-centered learning
approaches in nursing education. International Journal of Nursing and
Health Care Research, 7, 093. https://www.gavinpublishers.com/article/
view/using-constructivism-and-student-centered-learning-approaches-in-
nursing-education

Adeola. (n.d.-a). How to set boundaries on Oculus Quest 2. Retrieved October
2, 2023, from https://gadgetswright.com/how-to-set-boundaries-on-
oculus-quest-2

Adeola. (n.d.-b). How to switch admin account on Oculus Quest 2. Retrieved
October 2, 2023, from https://gadgetswright.com/how-to-switch-admin-
account-on-oculus-quest-2

Agrawal, S. R., & Bech, S. (2022). Immersion in audiovisual experiences.

In Sonic Interactions in Virtual Environments (pp. 319-351). Cham:
Springer International Publishing.

Agrawal, S. R., Bech, S. (2022). Immersion in audiovisual experiences. In M.
Geronazzo & S. Serafin (Eds.), Sonic interactions in virtual environments
(pp- 319-351). Springer. https://doi.org/10.1007/978-3-031-04021-4_11

Ajzen, . (1991). The theory of planned behavior. Organizational Behavior and
Human Decision Processes, 50(2), 179-211.
https://doi.org/10.1016/0749-5978(91)90020-T

Ajzen, |., Fishbein, M., Lohmann, S., & Albarracin, D. (2018). The influence of
attitudes on behavior. In D. Albarracin & B. T. Johnson (Eds.), The
handbook of attitudes (Vol. 1, 2nd ed., pp. 197-255). Lawrence Erlbaum.

Al Mulhim, E. (2014). The barriers to the use of ICT in teaching in Saudi Arabia:
A review of literature. Universal Journal of Educational Research, 2(6),
487-493. https://doi.org/10.13189/ ujer.2014.020606

216



Alanazi, A. (2016). A critical review of constructivist theory and the emergence
of constructionism. American Research Journal of Humanities and Social
Sciences, 2(1), 1-8. https://doi.org/10.21694/2378-7031.16018

Alawad, A. (2013). Technologies in the art classroom: Using technologies in art

classrooms to overcome cultural limitations to support teaching and
learning. Journal of Fine and Studio Art, 3(1).
https://academicjournals.org/article/article 1409556992 Alawad.pdf
Alawad, A., Aljoufie, M., Tiwari, A., & Daghestani, L. (2015). Beyond
geographical and cultural barriers: The concept of a virtual gallery for

arts, design & architecture schools in Saudi Arabia. Art and Design
Review, 3(4), 87-93. http://dx.doi.org/10.4236/adr.2015.34012

Alegtisadiah, A. (2020, May 21). 2ull GMey! §f dacal yibl @Y sa | callall Lo o & Caaliall
[International Museum Day: Virtual tours or total closure].
https://www.alegt.com/2020/05/21/article 1832426.htm|

Alhomaidi, M., & Salleh, S. (2022). The importance of art education in Saudi
Arabia: A review. Journal of Positive School Psychology, 6(2), 1160—
1168.

Alicoat, D., & von Muhlenen, A. (2018). Learning in virtual reality: Effects on

performance, emotion and engagement. Research in Learning
Technology, 26.
https://journal.alt.ac.uk/index.php/rit/article/view/2140/htmi

Alsaleh, N. J. (2017). Social networking website-based learning activities to
develop critical thinking skills among undergraduate students in Saudi
Arabia (Publication No. 10242398) [Doctoral dissertation, University of
Leicester]. https://leicester.figshare.com/account/articles/10242398

Alsoud, K. M., Alkhateeb, I. A., & Abouelela, A. S. (2022). Recent trends of

graduate students towards their enrollment in postgraduate programs in

arts at King Faisal University from their point of view and their
relationship to some variables. Journal of Positive School Psychology,
6(3), 10066—10081.

Alt, D. (2015). Assessing the contribution of a constructivist learning
environment to academic self-efficacy in higher education. Learning
Environments Research, 18, 47—67. http://dx.doi.org/10.1007/s10984-
015-9174-5

217



AlUla. (2020). Discover AlUla.
https://experiencealula.com/en/Pages/360_Tour.aspx
Anderson, L. (2017, September 10). “La Camera Insabbiata” wins Best VR

Experience at Venice. https://laurieanderson.com/2017/09/10/la-camera-

insabbiata-wins-best-vr-experience-at-venice/

Antonaci, A., & Ott, M. (2014). Virtual museums and learning innovation. In The
10th International Scientific Conference eLearning and Software for
Education Bucharest. https://doi.org/10.12753/2066-026X-14-000

Antonaci, A., Ott, M., & Pozzi, F. (2013). Virtual museums, cultural heritage
education and 21st century skills. Learning & Teaching with Media &
Technology, 185, 1-14.

Arnold, A., Meggs, S. M., & Greer, A. G. (2014). Empathy and aesthetic
experience in the art museum. International Journal of Education
Through Art, 10(3), 331-347.

Awang, N., Yaakub, A. R., & Othman, Z. (2009). Assessing user acceptance
towards virtual museum: The case in Kedah State Museum, Malaysia. In
Sixth International Conference on Computer Graphics, Imaging and
Visualization, Tianjin (pp. 158-163). IEEE.
https://doi.org/10.1109/CGIV.2009.67

Bagozzi, R. P. (1992). The self-regulation of attitudes, intentions, and behavior.
Social Psychology Quarterly, 55(2), 178-204.

Bandura, A. (1977). Social learning theory. Englewood Cliffs, NJ: Prentice-Hall.

Barab, S. A., Squire, K. D., & Dueber, W. (2000). A co-evolutionary model for
supporting the emergence of authenticity. Educational Technology
Research and Development, 48(2), 37-62.
https://www.jstor.org/stable/30221109

Barfield, W., Hendrix, C., & Bystrom, K. (1997). Visualizing the structure of

virtual objects using head tracked stereoscopic displays. In Proceedings

of IEEE 1997 Annual International Symposium on Virtual Reality (pp.
114-120). IEEE. https://dl.acm.org/doi/10.5555/523977.836094

Barnard, A., McCosker, H., & Gerber, R. (1999). Phenomenography: A
qualitative research approach for exploring understanding in health care.
Qualitative Health Research, 9, 212-226.

218



Basu, R. (2018). Constructivism based active learning in higher education.
Shodh Sarita, 5(19), 24-28.

Baxter, G., & Hainey, T. (2019). Student perceptions of virtual reality use in
higher education. Journal of Applied Research in Higher Education,
12(3), 413—424. https://doi.org/10.1108/JARHE-06-2018-0106

Bekele, M. K., & Champion, E. (2019). A comparison of immersive realities and
interaction methods: Cultural learning in virtual heritage. Frontiers in
Robotics and Al, 6, 91. https://doi.org/10.3389/frobt.2019.00091

Ben Ghida, D. (2020). Augmented reality and virtual reality: A 360 immersion
into Western history of architecture. International Journal, 8(9).
https://doi.org/10.30534/ijeter/2020/187892020

Bindman, S. W., Castaneda, L. M., Scanlon, M., & Cechony, A. (2018). Am | a
bunny? The impact of high and low immersion platforms and viewers’
perceptions of role on presence, narrative engagement, and empathy
during an animated 360 video. In Proceedings of the 2018 CHI
Conference on Human Factors in Computing Systems.
https://doi.org/10.1145/3173574.3174031

Biocca, F., & Delaney, B. (1995). Immersive virtual reality technology. In F.
Biocca & M. R. Levy (Eds.), Communication in the age of virtual reality
(pp. 57-124). Routledge.

Biocca, F., & Levy, M. (1995). Communication in the age of virtual reality.
Routledge.

Bitgood, S. (2013). Attention and value: Keys to understanding museum
visitors. Left Coast Press.

Blanche, M. T., Blanche, M. J. T., Durrheim, K., & Painter, D. (Eds.). (2006).
Research in practice: Applied methods for the social sciences. Juta and
Company Ltd.

Bonwell, C. C., & Eison, J. A. (1991). Active learning: Creating excitement in
the classroom. https://files.eric.ed.gov/fulltext/ED336049.pdf

Bourke, P. (2014). The panorama: Applications to science and heritage
visualization. http://paulbourke.net/papers/lawrencewilson/

Bowman, D. A, & McMahan, R. P. (2007). Virtual reality: How much immersion
is enough? Computer, 40(7), 36—43.
https://doi.org/10.1109/MC.2007.257

219



Braun, V., & Clarke, V. (2006). Using thematic analysis in psychology.
Qualitative Research in Psychology, 3(2), 77-101.

Braun, V., & Clarke, V. (2019). Reflecting on reflexive thematic analysis.
Qualitative Research in Sport, Exercise and Health, 11(4), 589-597.
https://doi.org/10.1080/2159676X.2019.1628806

Brinck, |. (2018). Empathy, engagement, entrainment: The interaction dynamics

of aesthetic experience. Cognitive Processing, 19(2), 201-213.
https://doi.org/10.1007/s10339-017-0805-x

Brown, A. L., & Campione, J. C. (1994). Guided discovery in a community of
learners. The MIT Press.

Brown, E., & Cairns, P. (2004). A grounded investigation of game immersion. In
CHI '04 extended abstracts on human factors in computing systems (pp.
1297-1300). Association for Computing Machinery.
https://doi.org/10.1145/985921.986048

Bruning, R. H., Schraw, G. J., Norby, M. M., & Ronning, R. R. (2004). Cognitive
psychology and instruction (4th ed.). Merrill/Prentice Hall.

Bryman, A. (2012). Social research methods (4th ed.). Oxford University Press.

Burdea, G., & Coiffet, P. (1994). Virtual reality technology. Wiley-Interscience.

Bystrom, K. E., Barfield, W., & Hendrix, C. (1999). A conceptual model of the
sense of presence in virtual environments. Presence: Teleoperators &
Virtual Environments, 8(2), 241-244.
https://doi.org/10.1162/105474699566107

Carrozzino, M., & Bergamasco, M. (2010). Beyond virtual museums:
Experiencing immersive virtual reality in real museums. Journal of
Cultural Heritage, 11(4), 452—-458.
https://doi.org/10.1016/j.culher.2010.04.001

Casu, A., Spano, L. D., Sorrentino, F., & Scateni, R. (2015). RiftArt: Bringing
masterpieces in the classroom through immersive virtual reality. In S.
Biasotti, M. Tarini, & A. Giachetti (Eds.), STAG: Smart Tools & Apps for
Graphics (pp. 77—-84). http://dx.doi.org/10.2312/stag.20151294

Cecaotti, H., Day-Scott, Z., Huisinga, L., & Gordo-Pelaez, L. (2020). Virtual
reality for immersive learning in art history. In 2020 6th International
Conference of the Immersive Learning Research Network (iLRN) (pp.
16—23). IEEE. https://doi.org/10.23919/iLRN47897.2020.9155108

220



Central Department of Statistics and Information. (2024). Home.
https://www.stats.gov.sa/en

Chang, H. H., & Wang, I. C. (2008). An investigation of user communication
behavior in computer mediated environments. Computers in Human
Behavior, 24(5), 2336—2356.

Chavez, B., & Bayona, S. (2018). Virtual reality in the learning process. In A.
Rocha, H. Adeli, L. P. Reis, & S. Costanzo (Eds.), Trends and advances
in information systems and technologies (pp. 1345—1356). Springer
International Publishing.

Chen, C. J. (2010). Theoretical bases for using virtual reality in education.
Themes in Science and Technology Education, 2(1-2), 71-90.
https://ffiles.eric.ed.gov/fulltext/EJ1131320.pdf

Chiang, T. H., Yang, S. J., & Hwang, G.-J. (2014). Students’ online interactive
patterns in augmented reality-based inquiry activities. Computers &
Education, 78, 97-108. https://doi.org/10.1016/j.compedu.2014.05.006

Chng, L. K. (2019). Learning emotions in e-learning: How do adult learners
feel? Asian Journal of Distance Education, 14(1), 34—46.
https://ffiles.eric.ed.gov/fulltext/EJ1303622.pdf

Chrysanthopoulos, A., Kalatzis, K., & Moustakas, K. (2021). Immersive virtual
reality experience of historical events using haptics and locomotion
simulation. Applied Sciences, 11(24), 11613.
https://doi.org/10.3390/app112411613

Cobb, P., & Bowers, J. (1999). Cognitive and situated learning perspectives in
theory and practice. Educational Researcher, 28(2), 4-15.

Coyne, L., Merritt, T. A., Parmentier, B. L., Sharpton, R. A., & Takemoto, J. K.
(2019). The past, present, and future of virtual reality in pharmacy
education. American Journal of Pharmaceutical Education, 83(3), 7456.
https://doi.org/10.5688/ajpe7456

Creswell, J. (2014). Research design: Qualitative, quantitative, and mixed
methods approaches (4th ed.). Sage.

Crombie, H. D. (2006). Learning experiences. Connecticut Medicine, 70(7),
457-458.

Crotty, M. J. (1998). The foundations of social research: Meaning and
perspective in the research process. Routledge.

221



Csikszentmihalyi, M. (1990). Flow: The psychology of optimal experience.
Journal of Leisure Research, 24(1), 93-94.

Csikszentmihalyi, M. (2000). Beyond boredom and anxiety. Jossey-Bass.

Csikszentmihalyi, M. (2014). Applications of flow in human development and
education. Springer.

Csikszentmihalyi, M., & Larson, R. (2014). The concept of flow. In Flow and the
foundations of positive psychology (Vol. 10, pp. 978-994). Springer.

Csikszentmihalyi, M., & Robinson, R. E. (1990). The art of seeing: An
interpretation of the aesthetic encounter. Getty Publications.

Dalgarno, B., Lee, M. J., Carlson, L., Gregory, S., & Tynan, B. (2011). An
Australian and New Zealand scoping study on the use of 3D immersive
virtual worlds in higher education. Australasian Journal of Educational
Technology, 27(1), 1-15.

Davis, F. D. (1989). Perceived usefulness, perceived ease of use, and user
acceptance of information technology. Management Information
Systems Quarterly, 13(3), 319-340. https://doi.org/10.2307/249008

Davis, S., Nesbitt, K., & Nalivaiko, E. (2014). A systematic review of
cybersickness. In Proceedings of the 2014 conference on interactive
entertainment (pp. 1-9). ACM. https://doi.org/10.1145/2677758.2677780

De Freitas, S., & Neumann, T. (2009). The use of ‘exploratory learning’ for

supporting immersive learning in virtual environments. Computers &
Education, 52(2), 343—-352.
http://dx.doi.org/10.1016/j.compedu.2008.09.010

Dede, C. (1995). The evolution of constructivist learning environments:

Immersion in distributed virtual worlds. Educational Technology, 35, 46—
52. https://www.jstor.org/stable/44428298

Dede, C. (2009). Immersive interfaces for engagement and learning. Science,
323(5910), 66—69.

Dede, C., Salzman, M., Loftin, R. B., & Ash, K. (1997). Using virtual reality
technology to convey abstract scientific concepts.

https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=be7e7
€78d8e02687b4b549130f9183960893de3d

222



Deng, Y., Zhang, X., Zhang, B., Zhang, B., & Qin, J. (2023). From digital
museuming to on-site visiting: The mediation of cultural identity and
perceived value. Frontiers in Psychology, 14, 1111917.
https://doi.org/10.3389/fpsyq.2023.1111917

Dengel, A., & Magdefrau, J. (2019). Presence is the key to understanding

immersive learning. In Proceedings of the Immersive Learning Research
Network: 5th International Conference (pp. 185-198). Springer
International Publishing.

Denzin, N. K., & Lincoln, Y. S. (2011). Introduction: The discipline and practice
of qualitative research. In N. K. Denzin & Y. S. Lincoln (Eds.), The Sage
handbook of qualitative research (4th ed., pp. 1-20). Sage.

Donovan, S., Bransford, J., & Pellegrino. (1999). How people learn: Bridging
research and practice. National Academy of Sciences.

Drisko, J. W. (2013). Constructivist research in social work. In A. E. Fortune, W.
J. Reid, & R. L. Miller (Eds.), Qualitative research in social work (pp. 81—
106). Columbia University Press

Du Vignaux, M. M., Léger, P. M., Charland, P., Salame, Y., Durand, E., Bouillot,
N., Pardoen, M., & Sénécal, S. (2021). An exploratory study on the
impact of collective immersion on learning and learning experience.
Multimodal Technologies and Interaction, 5(4), 17.
https://doi.org/10.3390/mti5040017

Dumford, A. D., & Miller, A. L. (2018). Online learning in higher education:
exploring advantages and disadvantages for engagement. Journal of
Computing in Higher Education, 30, 452—-465.

Efgivia, M. G., Rinanda, R. A., Hidayat, A., Maulana, I., & Budiarjo, A. (2021).
Analysis of constructivism learning theory. In 1st UMGESHIC

International Seminar on Health, Social Science and Humanities
(UMGESHIC-ISHSSH 2020) (pp. 208-212). Atlantis Press.

Erhel, S., & Jamet, E. (2019). Improving instructions in educational computer
games: Exploring the relations between goal specificity, flow experience
and learning outcomes. Computers in Human Behavior, 91, 106—114.
https://doi.org/10.1016/j.chb.2018.09.020

223



Esteban-Millat, I., Martinez-Lopez, F. J., Huertas-Garcia, R., Meseguer-Artola,
A., & Rodriguez-Ardura, |. (2014). Modeling students’ flow experiences in
an online learning environment. Computers & Education, 71, 111-123.

Evans, C., & Gibbons, N. J. (2007). The interactivity effect in multimedia
learning. Computers & Education, 49(4), 1147-1160.

Firat, M. (2010). Learning in 3D virtual worlds and current situation in Turkey.
Procedia - Social and Behavioral Sciences, 9, 249-254.
https://doi.org/10.1016/j.sbspro.2010.12.145

Funch, B. S. (2022). Emotions in the psychology of aesthetics. Arts, 11.
https://doi.org/10.3390/arts11040076

Gazzaz, O. B. (2006). Internet influence and regulation: A case study in Saudi
Arabia (Publication No. 10125218) [University of Leicester, United
Kingdom]. https://leicester.figshare.com/account/articles/10125218

Geary, D. C. (1995). Reflections of evolution and culture in children’s cognition:
Implications for mathematical development and instruction. American
Psychologist, 50(1), 24. https://doi.org/10.1037//0003-066x.50.1.24

Ghani, J. A., & Deshpande, S. P. (1994). Task characteristics and the
experience of optimal flow in human-computer interaction. The Journal of
Psychology, 128(4), 381-391.
https://doi.org/10.1080/00223980.1994.9712742

Gonzalez-Zamar, M. D., & Abad-Segura, E. (2020). Implications of virtual reality

in arts education: Research analysis in the context of higher education.
Education Sciences, 10(9), 225.
http://dx.doi.org/10.3390/educsci10090225

Goodhue, D. L., & Thompson, R. L. (1995). Task-technology fit and individual
performance. Management Science, 41(8), 1325-1349.
https://doi.org/10.1287/mnsc.41.8.1325

Goodwin, W. L., & Goodwin, L. D. (1996). Understanding quantitative and
qualitative research in early childhood education. Teachers College

Press.

Guba, E. G. (1981). Criteria for assessing the trustworthiness of naturalistic
inquiries. Educational Communication and Technology Journal, 29(2),
75-91.

Guba, E. G., & Lincoln, Y. S. (1989). Fourth generation evaluation. Sage.

224



Guba, E. G., & Lincoln, Y. S. (1994). Competing paradigms in qualitative
research. In N. K. Denzin & Y. S. Lincoln (Eds.), Handbook of qualitative
research (pp. 105-117). Sage.

Guerra-Tamez, C. R. (2023). The impact of immersion through virtual reality in
the learning experiences of art and design students: The mediating effect
of the flow experience. Education Sciences, 13(2), 185.
https://doi.org/10.3390/educsci13020185

Guerra-Tamez, C. R., Davila-Aguirre, M. C., Barragan Codina, J. N., & Guerra

Rodriguez, P. (2021). Analysis of the elements of the theory of flow and
perceived value and their influence in craft beer consumer loyalty.
Journal of International Food & Agribusiness Marketing, 33(5), 487-517.

Gupta, S. (2011). Constructivism as a paradigm for teaching and learning.
International Journal of Physical and Social Sciences, 1(1), 23—-47.

Ha, Y., & Im, H. (2020). The role of an interactive visual learning tool and its
personalizability in online learning: Flow experience. Online Learning
Journal, 24(1), 205-226. https://olj.onlinelearningconsortium.org/
index.php/olj/article/download/1620/907

Hardiman, P. T., Pollatsek, A., & Well, A. D. (1986). Learning to understand the
balance beam. Cognition and Instruction, 3(1), 63—86.
https://doi.org/10.1207/s1532690xci0301 3

Hassan, L., Jylha, H., Sjoblom, M., & Hamari, J. (2020). Flow in VR: A study on

the relationships between preconditions, experience and continued use.

In Proceedings of the 53rd Hawaii International Conference on System
Sciences (pp. 1196—-1205). https://hdl.handle.net/10125/63888
Hein, G. (1991). Constructivist learning theory. Paper presented at the

International Committee of Museum Educators Conference, Jerusalem,
Israel, 15—22 October 1991. http://www.beta.edtechpolicy.org/AAASGW/
Session2/const inquiry paper.pdf

Hein, G. E. (1998). Learning in the museum. Routledge.

Hein, G. E. (1999). The constructivist museum. In E. Hooper-Greenhill (Ed.),
The educational role of the museum (2nd ed., pp. 73-79). Routledge.

Hein, G. E. (2004). John Dewey and museum education. Curator: The Museum
Journal, 47(4), 413-427.

225



Hendrix, C., & Barfield, W. (1995). Presence in virtual environments as a
function of visual and auditory cues. In Proceedings Virtual Reality
Annual International Symposium '95 (pp. 74-82). IEEE.

Hennink, M. M., Hutter, |., & Bailey, A. (2011), Qualitative research methods.
Sage.

Hirschheim, R., & Klein, H. K. (2012). A glorious and not-so-short history of the
information systems field. Journal of the Association for Information
Systems, 13(4), 5. https://aisel.aisnet.org/jais/vol13/iss4/5

Hoffman, D., & Novak, T. (1996). Marketing in hypermedia computer-mediated
environments: Conceptual foundations. Journal of Marketing, 60, 50—68.

Hu, P. J., Chau, P. Y., Sheng, O. R. L., & Tam, K. Y. (1999). Examining the
technology acceptance model using physician acceptance of
telemedicine technology. Journal of Management Information Systems,
16(2), 91-112.

Huang, M. H., & Tsau, S. Y. (2018). A flow experience analysis on the virtual
reality artwork: La camera insabbiata. In Proceedings of the International
Conference on Machine Vision and Applications (pp. 51-55). Association
for Computing Machinery. https://doi.org/10.1145/3220511.3220514

Huang, Y. C., Backman, K. F., Backman, S. J., & Chang, L. L. (2015). Exploring
the implications of virtual reality technology in tourism marketing: An

integrated research framework. International Journal of Tourism
Research, 18, 116-128. https://doi.org/10.1002/jtr.2038

Huang, Y. C., Backman, S. J., & Backman, K. F. (2010). Student attitude
toward virtual learning in second life: A flow theory approach. Journal of
Teaching in Travel & Tourism, 10(4), 312-334.
https://doi.org/10.1080/15313220.2010.525425

Hulusic, V., Gusia, L., Luci, N., & Smith, M. (2023). Tangible user interfaces for
enhancing user experience of virtual reality cultural heritage applications
for utilization in educational environment. Journal on Computing and
Cultural Heritage, 16(2). https://doi.org/10.1145/3593429

Hung, S. Y., Chen, C. C., Hung, H. M., & Ho, W. W. (2013). Critical factors
predicting the acceptance of digital museums: User and system
perspectives. Journal of Electronic Commerce Research, 14(3), 231—
243.

226



Hutson, J., & Olsen, T. (2022). Virtual reality and learning: A case study of
experiential pedagogy in art history. Journal of Intelligent Learning
Systems and Applications, 14. https://digitalcommons.lindenwood.edu/
faculty-research-papers/438

International Council of Museums. (2022, August 24). ICOM approves a new
museum definition. https://icom.museum/en/news/icom-approves-a-new-
museum-definition/

Ismaeel, D. A., & Al-Abdullatif, A. M. (2016). The impact of an interactive virtual
museum on students’ attitudes toward cultural heritage education in the
region of Al Hassa, Saudi Arabia. International Journal of Emerging
Technologies in Learning, 11(4). https://doi.org/10.3991/ijet.v11i04.5300

Janssen, J., Kirschner, F., Erkens, G., Kirschner, P. A, & Paas, F. (2010).
Making the black box of collaborative learning transparent: Combining
process-oriented and cognitive load approaches. Educational
Psychology Review, 22, 139-154.

Jensen, L., & Konradsen, F. (2018). A review of the use of virtual reality head-
mounted displays in education and training. Education and Information
Technologies, 23, 1515-1529. http://dx.doi.org/10.1007/s10639-017-
9676-0

Jonassen, D. H. (1994). Thinking technology. Educational Technology, 34(4),
34-37. https://www.learntechlib.org/p/171050/

Jones, G., & Alba, A. D. (2019). Reviewing the effectiveness and learning
outcomes of a 3D virtual museum: A pilot study. In Virtual reality in
education: Breakthroughs in research and practice (pp. 52-75). |Gl
Global.

Kalof, L., Dan, A., & Dietz, T. (2008). Essentials of social research. McGraw-
Hill.

Kampouropoulou, M., Fokiali, P., Efstathiou, I., & Stefos, E. (2013). The virtual
museum in educational practice. Review of European Studies, 5, 120—
129. https://doi.org/10.5539/RES.V5N4P120

Katz, J. E., & Halpern, D. (2015). Can virtual museums motivate students?
Toward a constructivist learning approach. Journal of Science Education
and Technology, 24, 776—788. https://doi.org/10.1007/s10956-015-9563-
7

227



Kawabata, M., & Mallett, C. J. (2012). Interpreting the Dispositional Flow Scale-
2 scores: A pilot study of latent class factor analysis. Journal of Sports
Sciences, 30(11), 1183-1188.
https://doi.org/10.1080/02640414.2012.695083

Kealy, W. A., & Subramaniam, C. P. (2006). Virtual realia: Maneuverable
computer 3D models and their use in learning assembly skills. Virtual
Reality, 10, 283—-292. http://dx.doi.org/10.1007/s10055-006-0054-2

Kibsgaard, J., & Chorkendorff, I. (2019). Considerations for the scaling-up of
water splitting catalysts. Nature Energy, 4(6), 430—433.
https://doi.org/10.1038/s41560- 019-0407-1

Kiili, K. (2005). Digital game-based learning: Towards an experiential gaming
model. The Internet and Higher Education, 8(1), 13-24.

King Saudi University. (2023). Data of enrolled students. Retrieved July 25,
2024, from https://data.ksu.edu.sa/ar/node/1134

King, W. R., & He, J. (2006). A meta-analysis of the technology acceptance
model. Information & Management, 43(6), 740—755.

Kinzie, M. B., Sullivan, H. J., & Berdel, R. L. (1988). Learner control and
achievement in science computer-assisted instruction. Journal of
Educational Psychology, 80(3), 299. https://doi.org/10.1037/0022-
0663.80.3.299

Kippenberger, T. (1997). Learning from experience. The Antidote, 2(7), 6—7.

Kirschner, P. A., Sweller, J., & Clark, R. E. (2006). Why minimal guidance
during instruction does not work: An analysis of the failure of
constructivist, discovery, problem-based, experiential, and inquiry-based
teaching. Educational Psychologist, 41(2), 75-86.
https://doi.org/10.1207/s15326985ep4102_1

Konecni, V. J. (2015). Emotion in painting and art installations. The American
Journal of Psychology, 128(3), 305-322.

Kucuk, S., & Richardson, J. C. (2019). A structural equation model of predictors
of online learners’ engagement and satisfaction. Online Learning, 23(2),
196-216. https://ffiles.eric.ed.gov/fulltext/EJ1218390.pdf

Kuen, Y. K. (2018). The impact of virtual reality technology on empowering the
audience’s art appreciation [Unpublished master’s thesis]. Education
University of Hong Kong.

228



Lankford, E. L. (2002). Aesthetic experience in constructivist museums. Journal
of Aesthetic Education, 36(2), 140—153.

Latham, K. F. (2016). Psychological flow and the numinous museum
experience. Working Papers in Museum Studies, 11.
https://ummsp.rackham.umich.edu/wp-content/uploads/2015/07/Latham-
working-paper-FINAL-pdf.pdf

Lau, K. W., & Lee, P. Y. (2015). The use of virtual reality for creating unusual
environmental stimulation to motivate students to explore creative ideas.
Interactive Learning Environments, 23(1), 3—18.
https://doi.org/10.1080/10494820.2012.745426

Laughlin, R. (1995). Empirical research in accounting: Alternative approaches
and a case for “middle-range” thinking. Accounting, Auditing and
Accountability Journal, 8(1), 63-87.

Lee, E. A.-L., Wong, K. W., & Fung, C. C. (2010). How does desktop virtual
reality enhance learning outcomes? A structural equation modeling
approach. Computers & Education, 55, 1424—-1442.
https://doi.org/10.1016/j.compedu.2010.06.006

Lee, H. (2020). A conceptual model of immersive experience in extended
reality. https://doi.org/10.31234/osf.io/sefkh

Lepouras, G., Charitos, D., Vassilakis, C., Charisi, A., & Halatsi, L. (2001).
Building a VR museum in a museum. In S. Richir, P. Richard, & B.
Taravel (Eds.), Proceedings of the 2001 VRIC Laval Virtual International
Conference. http://annacharisi.gr/wordpress/wp-content/uploads/2016/
01/LEP2001-BuildingVRMuseum.pdf

Lepper, M. R. (1985). Microcomputers in education: Motivational and social
issues. American Psychologist, 40(1), 1. https://doi.org/10.1037/0003-
066X.40.1.1

Leung, T., Zulkernine, F., & Isah, H. (2018). The use of virtual reality in
enhancing interdisciplinary research and education.
https://doi.org/10.48550/arXiv.1809.08585

Lewis, G. (1996). The early response of museums to the web.

Li, H., Daugherty, T., & Biocca, F. (2002). Impact of 3-D advertising on product
knowledge, brand attitude, and purchase intention: The mediating role of
presence. Journal of Advertising, 31(3), 43-57.

229



Li, P. P, & Chang, P. L. (2017). A study of virtual reality experience value and
learning efficiency of museum using Shihsanhang Museum as an
example. In 2017 International Conference on Applied System
Innovation (pp. 1158-1161). IEEE.

Lin, C. L., Chen, S. J., & Lin, R. (2020). Efficacy of virtual reality in painting art
exhibitions appreciation. Applied Sciences, 10(9), 3012.
https://doi.org/10.3390/app10093012

Lincoln, Y. S., & Guba, E. G. (1985). Naturalistic inquiry. Sage.

Liu, H. Y. (2006). The educational role of virtual art museums. Museology
Quarterly, 20(1), 55-80.

Liu, Q., Liu, M., Yu, S., Ma, J., Liu, J., & Jiang, Y. (2021). Design and
implementation of virtual museum learning environment from the
perspective of multimedia learning theory. In 2021 International
Symposium on Educational Technology (pp. 266—269). IEEE.

Mamur, N., Ozsoy, V., & Karagéz, |. (2020). Digital learning experience in
museums: Cultural readings in a virtual environment. International
Journal of Contemporary Educational Research, 7(2), 335-350.
https://doi.org/10.33200/ijcer.799643

Mansour, M., Martin, A. J., Anderson, M., & Gibson, R. (2017). Getting into flow
in the arts classroom: Research findings and implications for practice.
Educational Practice and Theory, 39(2), 5-15.
https://doi.org/10.7459/ept/39.2.02

Marin-Morales, J., Higuera-Trujillo, J. L., Greco, A., Guixeres, J., Llinares, C.,
Gentili, C., Alcaiiz, M., Scilingo, E. P., & Valenza, G. (2019). Real vs.
immersive-virtual emotional experience: Analysis of psycho-physiological
patterns in a free exploration of an art museum. PloS One, 14(10),
e0223881. https://doi.org/10.1371/journal.pone.0223881

Marin-Morales, J., Higuera-Trujillo, J. L., Greco, A., Guixeres, J., Llinares, C.,
Scilingo, E. P., Alcaiz, M., & Valenza, G. (2018). Affective computing in
virtual reality: Emotion recognition from brain and heartbeat dynamics
using wearable sensors. Scientific Reports, 8(1), 13657.
https://doi.org/10.1038/s41598-018-32063-4

230



Markovic, S. (2012). Components of aesthetic experience: aesthetic
fascination, aesthetic appraisal, and aesthetic emotion. i-Perception,
3(1), 1-17.

Masgumelar, N. K. (2021). Teori Belajar Konstruktivisme dan Implikasinya
dalam Pendidikan dan Pembelajaran. GHAITSA: Islamic Education
Journal, 2(1), 49-57.

Matravers, D. (2017). Empathy in the aesthetic tradition. In H. Maibom (Ed.),
The Routledge handbook of philosophy of empathy (pp. 77-85).
Routledge.

Mazloumi Gavgani, A., Walker, F. R., Hodgson, D. M., & Nalivaiko, E. (2018). A
comparative study of cybersickness during exposure to virtual reality and
“classic” motion sickness: Are they different? Journal of Applied
Physiology, 125(6), 1670-1680.

McCauley, M. E., & Sharkey, T. J. (1992). Cybersickness: Perception of self-
motion in virtual environments. Presence: Teleoperators & Virtual
Environments, 1(3), 311-318.

McKie, R. (2024, May 11). Neolithic site in Orkney to be reburied after 20 years
of excavation. The Guardian. https://www.theguardian.com/science/
article/2024/may/11/orkney-ness-of-brodgar-neolithic-site-reburied-after-
excavation

McLellan, H. (1996). Virtual realities. In D. H. Jonassen (Ed.), Handbook of
research for educational communications and technology. Macmillan
Library Reference.

McLellan, H. (2004). Virtual realities. In D. H. Jonassen (Ed.), Handbook of
research for educational communications and technology (2nd ed., pp.
461-497). Lawrence Erlbaum.

McMahan, A. (2003). Immersion, engagement and presence. In M. Wolf & B.
Perron (Eds.), The video game theory reader (pp. 77—78). Routledge.

Meinecke, C., Hall, C., & Janicke, S. (2022). Towards enhancing virtual
museums by contextualizing art through interactive visualizations. ACM
Journal on Computing and Cultural Heritage, 15(4), 1-26.
https://doi.org/10.1145/3527619

231



Merriam, S. B. (1998). Qualitative research and case study applications in
education: Revised and expanded from “case study research in
education.” Jossey-Bass.

Meta. (n.d.). Develop for the Meta Quest platform. Retrieved October 2, 2023,
from https://developer.oculus.com/quest/

Ministry of Education. (n.d.). Retrieved July 25, 2024, from
https://moe.gov.sa/ar/education/highereducation/Pages/default.aspx

Moshashai, D., Leber, A. M., & Savage, J. D. (2020). Saudi Arabia plans for its
economic future: Vision 2030, the National Transformation Plan and
Saudi fiscal reform. British Journal of Middle Eastern Studies, 47(3),
381-401. https://doi.org/10.1080/13530194.2018.1500269

Mousavi, M., Jen, Y. H., & Musa, S. N. B. (2013). A review on cybersickness
and usability in virtual environments. Advanced Engineering Forum, 10,
34-39. https://doi.org/10.4028/www.scientific.net/AEF.10.34

Moye, J. N. (2021). The psychophysics of learning: Implications for learning
systems design and configuration. Emerald Publishing.

Mularsih, H. (2017). Belajar dan pembelajaran serta pemanfaatan sumber
belajar. [Learning and teaching as well as the utilization of learning
resources]. RajaGrafindo Persada.

Mulcahy, D. (2016) ‘Sticky’ learning: Assembling bodies, objects and affects at
the museum and beyond. In J. Coffey, S. Budgeon, & H. Cahill (Eds.),
Learning bodies: Perspectives on children and young people (Vol. 2, pp.
207-222). Springer.

Mulders, M., Buchner, J., & Kerres, M. (2020). A framework for the use of
immersive virtual reality in learning environments. International Journal
of Emerging Technologies in Learning, 15(24), 208-224.

Mundy, J., & Burton, J. (2013). Online exhibitions. In N. Proctor & R. Cherry
(Eds.), Museums and the web. http://mw2013.museumsandtheweb.com/
paper/online-exhibitions/

Murray, J. (1997). Hamlet on the holodeck: The future of narrative in

cyberspace. The MIT Press.

232



Nanthanasit, A., & Wongta, N. (2018). Approach augmented reality real-time
rendering for understanding light and shade in art education. In 2018
International Conference on Digital Arts, Media and Technology (pp. 71—
74). |IEEE.

Network of European Museum Organisations. (2020). Homepage.
https://www.ne-mo.org/

Neuman, W. (2011). Social research methods: Quantitative and qualitative
approaches (7th ed.). Pearson New International Edition.

Newton, D. P. (2000). Teaching for understanding. Falmer Press.

Nisiotis, L., Alboul, L., & Beer, M. (2019). Virtual museums as a new type of
cyber-physical-social system. In International Conference on Augmented
Reality, Virtual Reality and Computer Graphics (pp. 256—263). Springer
International Publishing.

Nolte-Yupari, S. T. (2017). Everything into one place: Beginning teachers and
the K-12 art room taskscape. Studies in Art Education, 58(3), 222—-233.

Novak, T. P., Hoffman, D. L., & Yung, Y. F. (2000). Measuring the customer
experience in online environments: A structural modeling approach.
Marketing Science, 19(1), 22—-42.
https://doi.org/10.1287/mksc.19.1.22.15184

Nurhasnah, N. S., & Kustati, M. (2024). Learning theories according to
constructivism theory. Journal International Inspire Education
Technology, 3(1), 19-30.

Ochs, C., & Sonderegger, A. (2022). The interplay between presence and
learning. Frontiers in Virtual Reality, 3, 742509.
http://dx.doi.org/10.3389/frvir.2022.742509

Old Royal Naval College in Royal Greenwich Museum. (2020). Sir Christopher
Wren’s riverside masterpiece. https://virtualtour.ornc.org/
?_ga=2.250345862.1273190000.1600707981-159422438.1600206840

Old Royal Naval College. (n.d.). The Painted Hall through time.
https://ornc.org/our-history/royal-hospital/the-painted-hall-through-time/

Ornek, F. (2008). An overview of a theoretical framework of phenomenography
in qualitative education research: An example from physics education
research. Asia-Pacific Forum on Science Learning and Teaching, 9(2),
11. https://www.eduhk.hk/apfslt/v9_issue2/ornek/ornek2.htm

233



Ou, C., Joyner, D. A., & Goel, A. K. (2019). Designing and developing video
lessons for online learning: A seven-principle model. Online Learning,
23(2), 82-104.

Oudeyer, P-Y., Gottlieb, J., & Lopes, M. (2016). Intrinsic motivation, curiosity,
and learning: Theory and applications in educational technologies.
Progress in Brain Research, 229, 257-284.

Paliokas, I., & Kekkeris, G. (2008). Implementation of virtual museums for
school use. The International Journal of the Inclusive Museum, 1, 11-20.
http://doi.org/10.18848/1835-2014/CGP/v01i01/44514

Paliokas, I., & Kekkeris, G. (2008). Implementation of virtual museums for
school use. The International Journal of the Inclusive Museum, 1(1), 11.

Palvia, P., Mao, E., Salam, A. F., & Soliman, K. S. (2003). Management
information systems research: What's there in a methodology?
Communications of the Association for Information Systems, 11(1), 16.
http://aisel.aisnet.org/cais/vol11/iss1/1

Pandey, A. (2017). The science of learning: How online learning is improving
student engagement and retention. Journal of Educational Technology
Systems, 45(3), 253—-267.

Parong, J., & Mayer, R. E. (2018). Learning science in immersive virtual reality.
Journal of Educational Psychology, 110(6), 785.
https://doi.org/10.1037/edu0000241

Pekrun, R. (2000). A social-cognitive, control-value theory of achievement
emotions. In J. Heckhausen (Ed.), Motivational psychology of human
development: Developing motivation and motivating development (pp.
143-163). Elsevier Science.

Perez-Marcos, D. (2018). Virtual reality experiences, embodiment, videogames
and their dimensions in neurorehabilitation. Journal of Neuroengineering
and Rehabilitation, 15(1), 1-8.

Perry, S., Roussou, M., Economou, M., Young, H., & Pujol, L. (2017). Moving
beyond the virtual museum: Engaging visitors emotionally. In 23rd
International Conference on Virtual System & Multimedia (pp. 1-8).
IEEE. https://doi.org/10.1109/VSMM.2017.8346276

234



Pescarin, S. (2014). Museums and virtual museums in Europe: Reaching
expectations. SClentific RESearch and Information Technology, 4(1),
131-140. https://doi.org/10.2423/i22394303v4n4p131

Petridis, P., White, M., Mourkousis, N., Liarokapis, F., Sifniotis, M., Basu, A., &
Gatzidis, C. (2005). Exploring and interacting with virtual museums.
Proceedings of Computer Applications and Quantitative Methods in
Archaeology (pp. 73—82). https://proceedings.caaconference.org/files/
2005/12_Petridis_et_al_CAA_2005.pdf

Piaget, J. (1972). The psychology of the child. Basic Books.

Pratt, J. M., & Yezierski, E. J. (2018). A novel qualitative method to improve
access, elicitation, and sample diversification for enhanced transferability
applied to studying chemistry outreach. Chemistry Education Research
and Practice, 19(2), 410-430.

Psotka, J. (1995). Immersive training systems: Virtual reality and education and
training. Instructional Science, 23, 405-431.
https://doi.org/10.1007/BF00896880

Pujol, L., & Lorente, A. (2012). The virtual museum: A quest for the standard
definition. In E. Earl, T. Sly, D. Wheatley, |. Romanowska, K.
Papadopoulos, P. Murrieta-Flores, & A. Chrysanthi (Eds.), Archaeology
in the digital era (pp. 40—48). Amsterdam University Press.

Radianti, J., Majchrzak, T. A., Fromm, J., & Wohlgenannt, I. (2020). A
systematic review of immersive virtual reality applications for higher
education: Design elements, lessons learned, and research agenda.
Computers & Education, 147, 103778.
https://doi.org/10.1016/j.compedu.2019.103778

Rager, K. B. (2009). | feel, therefore, | learn: The role of emotion in self-directed
learning. New Horizons in Adult Education and Human Resource
Development, 23(2), 22—-33. https://files.eric.ed.gov/fulltext/EJ905789.pdf

Rathunde, K., & Csikszentmihalyi, M. (2005). Middle school students’
motivation and quality of experience: A comparison of Montessori and
traditional school environments. American Journal of Education, 111(3),
341-371.

235



Reddy, M. S. B., Ponnamma, D., Choudhary, R., & Sadasivuni, K. K. (2021). A
comparative review of natural and synthetic biopolymer composite
scaffolds. Polymers, 13(7), 1105. https://doi.org/10.3390/polym13071105

Reymond, C., Pelowski, M., Opwis, K., Takala, T., & Mekler, E. D. (2020).
Aesthetic evaluation of digitally reproduced art images. Frontiers in
Psychology, 11, 615575. https://doi.org/10.3389/fpsyg.2020.615575

Rogers, C. R. (1957). Personal thoughts on teaching and learning. Merrill-
Palmer Quarterly, 3(4), 241-243. https://www.jstor.org/stable/2308064 1

Roussou, M. (2001). Immersive interactive virtual reality in the museum. In
Proceedings of TiLE (Trends in Leisure Entertainment).
https://www.researchgate.net/profile/Maria-Roussou-
2/publication/2861971_Immersive_Interactive_Virtual_Reality_in_the_M
useum/links/0c9605192924ee109d000000/Immersive-Interactive-Virtual-
Reality-in-the-Museum.pdf

Rugh, W. (2002). Diplomacy and defense policy of the United Arab Emirates
(Vol. 38). Emirates Center for Strategic Studies and Research.

Ryan, M. L. (2003). Narrative as virtual reality: Immersion and interactivity in
literature and electronic media. The Johns Hopkins University Press.

Said, N. S., & Suboh, N. (2014). Gamifying academic research of near extinct
moribund words to preserve culture and heritage. GTAR-2014, 1, 110—
115.

Salen, K., & Zimmerman, E. (2003). This is not a game: Play in cultural
environments. In Proceedings of DiGRA 2003 Conference: Level Up.
https://dl.digra.org/index.php/dl/article/view/31/31

Sanchez-Vives, M. V., & Slater, M. (2005). From presence to consciousness
through virtual reality. Nature Reviews Neuroscience, 6(4), 332—339.
https://doi.org/10.1038/nrn1651

Saudi Vision 2030. (n.d.). Saudi Vision 2030. Retrieved July 25, 2024, from
https://www.vision2030.gov.sa/en/

Saunders, M., Lewis, P., & Thornhill, A. (2009). Research methods for business
students. Pearson Education.

Schmidt, J. A. (2010). Flow in education. In P. Peterson, E. Baker, & B. McGaw
(Eds.), International encyclopedia of education (3rd ed., pp. 605-611).
Elsevier. https://doi.org/10.1016/B978-0-08-044894-7.00608-4

236



Schofield, G., Beale, G., Beale, N., Fell, M., Hadley, D., Hook, J., Murphy, D.,
Richards, J., & Thresh, L. (2018). Viking VR: Designing a virtual reality
experience for a museum. In Proceedings of the 2018 Designing
Interactive Systems Conference (pp. 805-815). Association for
Computing Machinery. https://core.ac.uk/download/pdf/296209773.pdf

Schunk, D. H. (2012). Learning theories an educational perspective. Pearson
Education.

Schweibenz, W. (2019). The virtual museum: An overview of its origins,
concepts, and terminology. The Museum Review, 4(1).
https://themuseumreviewjournal.wordpress.com/2019/08/02/tmr_vol4no1
_schweibenz/

Seibert, J., & Shafer, D. (2018). Control mapping in virtual reality: Effects on
spatial presence and controller naturalness. Virtual Reality, 22, 79-88.
https://doi.org/10.1007/s10055-017-0316-1

Seo, J. (2011). Aesthetics of immersion in interactive immersive environments:
a phenomenological case study of light strings [Doctoral dissertation,
Simon Fraser University]. https://core.ac.uk/download/pdf/56376081.pdf

Shahab, H., Mohtar, M., Ghazali, E., Rauschnabel, P. A., & Geipel, A. (2023).
Virtual reality in museums: does it promote visitor enjoyment and
learning? International Journal of Human—Computer Interaction, 39(18),
3586-3603.

Shehade, M., & Stylianou-Lambert, T. (2020). Virtual reality in museums:
Exploring the experiences of museum professionals. Applied Sciences,
10(11), 4031. https://doi.org/10.3390/app10114031

Shenton, A. K. (2004). Strategies for ensuring trustworthiness in qualitative
research projects. Education for Information, 22(2), 63—75.

Sherman, W. R., & Craig, A. B. (2003). Understanding virtual reality. Morgan
Kaufmann Publishers.

Shim, W. (2003). Applying DEA technique to library evaluation in academic
research libraries. Library Trends, 51(3), 312-332.

237



Shneiderman, B., & Plaisant, C. (2006). Strategies for evaluating information
visualization tools: Multi-dimensional in-depth long-term case studies. In
Proceedings of the 2006 AVI Workshop on BEyond Time and Errors:
Novel Evaluation Methods for Information Visualization.
https://doi.org/10.1145/1168149.1168158

Shuck, B., Albornoz, C., & Winberg, M. (2013). Emotions and their effect on
adult learning: A constructivist perspective. In S. M. Nielsen & M. S.
Plakhotnik (Eds.), Proceedings of the Sixth Annual College of Education
Research Conference: Urban & International Education Section (pp.
108-113). Florida International University.

Simmons, J. E. (2010). History of museums. In Encyclopedia of library and
information science (pp. 1812—-1823). https://www.researchgate.net/
publication/266240152_History_of museums#read

Skadberg, Y. X., & Kimmel, J. R. (2004). Visitors’ flow experience while
browsing a Web site: Its measurement, contributing factors and
consequences. Computers in Human Behavior, 20(3), 403—422.
http://dx.doi.org/10.1016/S0747-5632(03)00050-5

Slater, M. (1999). Measuring presence: A response to the Witmer and Singer
presence questionnaire. Presence: Teleoperators and Virtual
Environments, 8(5), 560-565. https://doi.org/10.1162/105474699566477

Slater, M. (2003). A note on presence terminology. Presence Connect, 3(3), 1—-
5. https://lwww.researchgate.net/publication/
242608507_A_Note_on_Presence_Terminology

Slater, M. (2009). Place illusion and plausibility can lead to realistic behaviour in
immersive virtual environments. Philosophical Transactions of the Royal
Society B: Biological Sciences, 364(1535), 3549-3557.
https://doi.org/10.1098/rstb.2009.0138

Slater, M., & Usoh, M. (1994). Body centred interaction in immersive virtual
environments. Artificial Life and Virtual Reality, 1(1994), 125-148.

Slater, M., & Wilbur, S. (1995). Through the looking glass world of presence: A
framework for immersive virtual environments. In M. Slater (Ed.), FIVE
'95 framework for immersive virtual environments (pp. 1-20). University

of London.

238



Slater, M., & Wilbur, S. (1997). A framework for immersive virtual environments
(FIVE): Speculations on the role of presence in virtual environments.
Presence, 6, 603. https://publicationslist.org/data/melslater/ref-232/
pres5.pdf

Smith, C. H. (2020). Living in parallel: Adventures in double consciousness and
pluralism. In Proceedings of EVA London 2020 (pp. 387-395). BCS
Learning & Development Ltd.

Sonmez, A. (2013). Multinational companies, knowledge and technology
transfer: Turkey’s automotive industry in focus. Springer.

Sookhanaphibarn, K., & Thawonmas, R. (2009). A content management
system for user-driven museums in second life. In 2009 International
Conference on CyberWorlds (pp. 185-189). IEEE.

Soroko, N. (2022). Methodical aspects of using virtual museums of the
educational process in general education institutions. ®i3uko-
MaTemMaTtunyHa ocsiTa. https://doi.org/10.31110/2413-1571-2022-035-3-
010

Spigner-Littles, D., & Anderson, C. E. (1999). Constructivism: A paradigm for
older learners. Educational Gerontology, 25(3), 203—-209.

Styliani, S., Fotis, L., Kostas, K., & Petros, P. (2009). Virtual museums, a
survey and some issues for consideration. Journal of Cultural Heritage,
10(4), 520-528.

Supardan, D. (2016). Teori dan praktik pendekatan konstruktivisme dalam
pembelajaran. Jurnal Edunomic, 4.

Suter, W. N. (2012). Introduction to educational research: A critical thinking
approach (2nd ed.). Sage.

Sutton, J., & Austin, Z. (2015). Qualitative research: Data collection, analysis,
and management. The Canadian Journal of Hospital Pharmacy, 68(3),
226—231. https://doi.org/10.4212/cjhp.v68i3.1456

Syarifuddin, S. (2017). Virtual museum: A learning material of Indonesia
national history. International Journal of Multicultural and Multireligious
Understanding, 4(6), 51-60. http://dx.doi.org/10.18415/ijmmu.v4i6.96

Sylaiou, S., Liarokapis, F., Kotsakis, K. and Patias, P. (2009). Virtual museums:
A survey and some issues for consideration. Journal of Cultural
Heritage, 10(4), 520-528.

239



Sylaiou, S., Mania, K., Paliokas, I., Pujol-Tost, L., Killintzis, V., & Liarokapis, F.
(2017). Exploring the educational impact of diverse technologies in
online virtual museums. International Journal of Arts and Technology,
10(1), 58-84. https://doi.org/10.1504/IJART.2017.083907

Taber, K. S. (2012). Constructivism as educational theory: Contingency in
learning, and optimally guided instruction. In J. Hassaskhah (Ed.),
Educational theory (pp. 39—61). Nova.

Taber, K. S. (2019). Constructivism in education: Interpretations and criticisms
from science education. In Information Resources Management
Association (Ed.), Early childhood development: Concepts,
methodologies, tools, and applications (pp. 312—-342). 1GI Global.

Tatli, Z., Altinisik, D., Sen, H., & Cakiroglu, U. (2021). Learning via virtual and
real museums: A comparative study on presence and retention.
International Journal of Virtual and Personal Learning Environments,
11(1), 38-53.

Taylor, S., & Todd, P. A. (1995). Understanding information technology usage:
A test of competing models. Information Systems Research, 6(2), 144—
176.

Teaching & Learning Team, Cambridge International. (2020). Active learning.
https://www.cambridgeinternational.org/Images/271174-active-
learning.pdf

Tomljenovic, Z., & Vorkapic, S. T. (2020). Constructivism in visual arts classes.
Center for Educational Policy Studies Journal, 10(4), 13—-32.

Tripathi, N. (2020). Constructivism through design in art museums: An analysis
of CAC Malaga [Master’s thesis, Radboud University].
https://theses.ubn.ru.nl/handle/123456789/9087

Turner, M., Kitchenham, B., Brereton, P., Charters, S., & Budgen, D. (2010).
Does the technology acceptance model predict actual use? A systematic
literature review. Information and Software Technology, 52(5), 463—479.

Uhrmacher, P. B. (2009). Toward a theory of aesthetic learning experiences.
Curriculum Inquiry, 39(5), 613—-636.

240



Utami, I. G. L. P. (2016). Teori konstruktivisme dan teori sosiokultural: Aplikasi
dalam pengajaranbahasa inggris. Prasi, 11(1).
https://www.academia.edu/34247455/TEORI_KONSTRUKTIVISME_DA
N_TEORI_SOSIOKULTURAL_APLIKASI_DALAM_PENGAJARANBAH
ASA_INGGRIS

Utkan Ozden, H. (2019). Cagdas sanat eserleri ve anlamlari: Cagdas sanat
muzelerinin sanal muze olarak varligi [Contemporary art works and their
meanings: The existence of contemporary art museums as virtual
museums.]. Unimuseum, 2(2), 59—-62.

van Joolingen, W. R., de Jong, T., Lazonder, A. W., Savelsbergh, E. R., &
Manlove, S. (2005). Co-lab: Research and development of an online
learning environment for collaborative scientific discovery learning.
Computers in Human Behavior, 21(4), 671-688.
https://doi.org/10.1016/j.chb.2004.10.039

Venkatesh, V., Morris, M. G., Davis, G. B., & Davis, F. D. (2003). User
acceptance of information technology: Toward a unified view.
Management Information Systems Quarterly, 27(3), 425-478.
https://doi.org/10.2307/30036540

Vergo, P. (Ed.). (1997). New museology. Reaktion Books.

Vogelsang, K., Steinhuser, M., & Hoppe, U. (2013). A qualitative approach to
examine technology acceptance.
https://core.ac.uk/download/pdf/301361231.pdf

Vygotsky, L. S. (1978). Mind in society: The development of higher

psychological processes. Harvard University Press.

Wahyuni, D. (2012). The research design maze: Understanding paradigms,
cases, methods and methodologies. Journal of Applied Management
Accounting Research, 10(1), 69-80.

Wang, L., & Chen, M. (2010). The effects of game strategy and preference-
matching on flow experience and programming performance in game-
based learning. Innovations in Education and Teaching International, 47,
39-52. https://doi.org/10.1080/14703290903525838

Wang, Y., Weng, T., Tsai, |., Kao, J., & Chang, Y. (2023). Effects of virtual
reality on creativity performance and perceived immersion: A study of

241



brain waves. British Journal of Educational Technology, 54, 581-602.
https://doi.org/10.1111/bjet. 13264

242



Wanzer, D. L., Finley, K. P., Zarian, S., & Cortez, N. (2020). Experiencing flow
while viewing art: Development of the Aesthetic Experience
Questionnaire. Psychology of Aesthetics, Creativity, and the Arts, 14(1),
113. https://doi.org/10.1037/aca0000203

Webster, J., Trevino, L. K., & Ryan, L. (1994). The dimensionality and
correlates of flow in human—computer interactions. Computers in Human
Behavior, 9(4), 411-426.

Weiglhofer, M., McCully, A., Bates, J. (2023). Learning about conflict: The role
of community museums in educating on difficult heritage in a divided
society. International Journal of Heritage Studies, 29(5).
https://doi.org/10.1080/13527258.2023.2189741

Westwood, J. D. (Ed.). (1999). Medicine meets virtual reality: The convergence
of physical & informational technologies: Options for a new era in
healthcare. 10S Press.

Winn, W. (1993). A conceptual basis for educational applications of virtual
reality. http://www.hitl.washington.edu/projects/education/winn/winn-R-
93-9.txt

Witmer, B. G., & Singer, M. J. (1998). Measuring presence in virtual
environments: A presence questionnaire. Presence: Teleoperators and
Virtual Environments, 7(3), 225-240.
https://doi.org/10.1162/105474698565686

Woolfolk, A. E., Hoy, A. W., Hughes, M., & Walkup, V. (2008). Psychology in
education. Pearson Education.

Xu, X., Kang, J., & Yan, L. (2022). Understanding embodied immersion in
technology-enabled embodied learning environments. Journal of
Computer Assisted Learning, 38, 103—119.
https://doi.org/10.1111/jcal.12594

Yildirim, G., Elban, M., & Yildirim, S. (2018). Analysis of use of virtual reality
technologies in history education: A case study. Asian Journal of
Education and Training, 4(2), 62—69.
https://10.20448/journal.522.2018.42.62.69

Yin, R. K. (2009). Case study research: Design and methods (Vol. 5). Sage.

243



Yow, H. Y. (2022). A case study of virtual anatomy museum: Facilitating
student engagement and self-paced learning through an interactive
platform. International Journal of Information and Education Technology,
12(12), 1345-1353.

Zhang, X., Jiang, S., de Pablos, P. O., Lytras, M. D., & Sun, Y. (2017). How
virtual reality affects perceived learning effectiveness: A task—technology
fit perspective. Behaviour & Information Technology, 36, 548-556.
https://doi.org/10.1080/0144929x.2016.1268647

Zhou, H. (2019). Virtual reality in the art museum. In SIGGRAPH Asia 2019
Doctoral Consortium (pp. 1-5).
https://dl.acm.org/doi/10.1145/3366344.3366441

244



