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Abstract
This study aims to investigate the effect of both the affordance of virtual reality (VR) technology and

users’ digital media literacy on users’ emotions, which leads to recommendations to use VR experi-

ences in cultural heritage tourism. A survey was conducted at a realistic VR studio in Gyeongju

World Culture Expo Park, South Korea using high-quality and sophisticated VR content that accurately

reflects users’ physical movements in real-time rendering. A total of 157 visitors participated in the

study, and the measurement model and structural model were analysed using partial least square-struc-

tural equation modelling (PLS-SEM). The findings show that the cognitive, physical, sensory, and func-

tional affordance of VR devices, as well as user digital media literacy, had a significant effect on the

visitors’ positive emotional experiences. In addition, visitors’ positive emotions had a significant effect

on the recommendation intention. This empirical result shows that digital media literacy is a new

major variable that affects the virtual experience of cultural heritage sites.
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Introduction
Virtual reality (VR) is transforming tourism
experiences, creating more engaging and immer-
sive ways for tourists to interact with destina-
tions, tourism businesses and organisations, and
cultural heritage sites (Jung and tom Dieck,
2017). Especially during the recent pandemic,
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VR allowed tourists to visit foreign places from
the comfort of their homes (Talwar et al.,
2022); however, research largely acknowledges
VR’s potential to attract tourists to the actual des-
tination and attraction as well as encourage revisit
intentions (Jung et al., 2016; Lee et al., 2020). VR
has been successfully employed in cultural heri-
tage tourism, creating virtual visits to distant heri-
tage sites, art collections, and museums (Atzeni
et al., 2021; Guttentag, 2010). This is of high
relevance for heritage sites located in rural desti-
nations (Atzeni et al., 2021). A significant
number of VR applications in the cultural heri-
tage context use immersive 360° content that
enables the user to look around in three-
dimensional (3D), providing both illusory com-
ponents of socialisation and interactive stimuli
(Kim et al., 2020; Lee et al., 2020; Trunfio
et al., 2020, 2022). According to Xu et al.
(2022), this presents an interesting opportunity
for enhancing visitors’ cultural heritage tourism
experiences. To develop such experiences, it is
essential to understand VR’s affordances in the
context of cultural heritage. Affordances are an
important part of user experience design and
help to understand how users interact with tech-
nology (Volkoff and Strong, 2013). Considering
limited previous research with a focus on VR
affordances, this study aims to extend affordance
theory into cultural heritage VR tourism. The
concept of affordance was first conceptualised
by Gibson (1979) and refers to the different pos-
sible behaviours that an individual can perform in
a specific environment or in relation to certain
characteristics or uses of an object (Gibson,
1979). The tourism field has previously identified
that an affordance-centred framework in the
design of tourist services could be beneficial
(Tomej and Xiang, 2020). However, VR tourism
research employing the affordance framework is
still scant and remains concentrated in the learning
field (e.g. Shin, 2017). Therefore, it is crucial to
explore VR affordances in tourism to assess their
impact on visitors and their behaviours. However,
not all tourists will have the same level of engage-
ment with VR. Digital media literacy is considered
an important determinant of behavioural intentions
to use technology (Kabakus et al., 2023; Nikou
et al., 2022) as different skill levels concerning
the use of immersive technologies will impact
tourist experiences. According to Castilla et al.
(2018), there is a direct link between a high
degree of media literacy and users’ ability to
feel a sense of enjoyment, mostly related to the
diminished barrier of technical issues and

misunderstanding once high media literacy is
achieved. However, to date, research integrating
this concept into VR research outside the scope of
education has been limited (e.g. Ha et al., 2022),
particularly within the cultural heritage context.
Therefore, this research aims to explore the role
of VR affordances and digital media literacy in
users’ positive emotions and behavioural intentions
to recommend the technology.

To achieve this aim, this study explores the lit-
erature on VR experiences in the cultural heritage
sector, affordance theory, and media literacy to
highlight how these concepts come together to
form the theoretical foundation of this study.
The ‘Methods’ section outlines the design of the
study, followed by the ‘Results’ section discuss-
ing the results. The report finishes with a general
discussion of the study’s implications, contribu-
tions, limitations, and future research directions.

Theoretical background and
hypotheses development

VR experience in cultural heritage tourism
The tourism sector has recognized that VR is an
interesting way to provide tourists with memor-
able and novel immersive experiences both
on-site and off-site, enhancing the overall touristic
experience (Loureiro et al., 2020). As a result, VR
technology has been gradually implemented in
tourist attractions, historical collections, heritage
sites, and museums for the last three decades
(Atzeni et al., 2021; Hudson et al., 2019).
Examples of such experiences include Visit
Wales and their capturing of Welsh landscapes
in 360°, hotel brands (e.g. Shangri-La or
Marriott) experience their hotels and destinations,
or London’s National History Museum where you
can dive down into the Great Barrier Reef in VR.

VR generates a fully immersive experience by
using computer-generated representations of a
digital environment (Jung and tom Dieck,
2017). VR allows individuals to inhabit and
explore lifelike environments and situations in
which they can move and act, generating a
sense of actually being in the virtual world
(Atzeni et al., 2021; Loureiro et al., 2020).
While the technology is the same, VR can have
different purposes. On the one hand, museums,
hotels, and most destinations aim to entice tour-
ists to visit or revisit in the future (Jung et al.,
2016). Interestingly Leung et al. (2020) found
that VR only manages to influence hotel guests’
immediate decision-making processes, opening
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avenues for further research on how long-term
loyalty can be achieved. On the other hand, the
example from the Great Barrier Reef highlights
the importance of VR for education and sustain-
ability (Coghlan, 2022). Also, overcrowded des-
tinations could see VR as a tool to reduce
footfall and the number of tourists (Bec et al.,
2021).

In cultural heritage tourism, VR has been
identified as a powerful instrument to improve
the experience and to complement real travel
(Atzeni et al., 2021). Cultural heritage tourism
refers to the exploration of places, artefacts, and
activities that represent past cultures (Bec et al.,
2019). Especially given the increased awareness
of protection and preservation, VR has been iden-
tified as an effective tool for cultural heritage
tourism, since it can generate substitute experi-
ences, adding value to the tourist’s experience
while minimising disturbance to sensitive heri-
tage sites (Guttentag, 2010). With this line of
thought, McLean et al. (2023) explored the use
of VR for tourists’ mental well-being and
decided to fully focus on the replacement of
actual travel through VR. Their research found
that VR aids societal and health well-being.
However, the question with this line of research
remains the economic viability of destinations.

Recently scholars supported that VR provides
tourists with novelty, added value, immersion,
and personalization (Atzeni et al., 2021;
Errichiello et al., 2019). In addition, heritage
sites have implemented VR to enhance the
whole tourist experience and to complement infor-
mation at the sites (Bec et al., 2019; Errichiello
et al., 2019; Yung and Khoo-Lattimore, 2019).
Investment in VR in cultural heritage tourism
has also been seen as a way to overcome physical
constraints in the exhibition of cultural heritage
(Trunfio et al., 2020, 2022) and to provide
quality recreational experiences to tourists while
reducing the disturbance of the site and its envir-
onment (Xu et al., 2022). Moreover, its use
could augment revenues derived from increased
visits, revisits, and higher visitor engagement
and recommendations (Jung and tom Dieck,
2017).

From the visitors’ perspective, VR creates an
opportunity for proactive exploration of cultural
heritage sites. Valorization and preservation, com-
bined with innovative experiences such as enter-
tainment, escape, and socialisation (Trunfio
et al., 2020, 2022), enhance the value, uniqueness,
and authenticity of the tourist experience (Jin et al.,
2020). Additionally, VR is capable of virtualizing

and shaping an immersive learning experience for
tourists (Jung and tom Dieck, 2017; Trunfio et al.,
2020, 2022). Wang et al. (2023: 1) studied VR in
the cultural heritage context and claimed the
“underlying characteristics of the experiences
still need to be well-researched”. In addition,
Wei et al. (2023) acknowledged that VR has
been well applied in the context of tourism
however raised concerns regarding the limited evi-
dence on how it can enhance tourism experiences.
Our study aims to fill this gap through a focus on
affordances which will be discussed in the follow-
ing section.

Affordance theory and VR
The concept of affordance was first conceptua-
lised by Gibson (1979) and it refers to the differ-
ent possible behaviour that an individual can
execute in a specific environment or in relation
to certain characteristics or uses of an object
(Gibson, 1979). Affordances, as proposed by
Gibson, represent perceived action possibilities
independent of an individual’s conscious aware-
ness, sparking debates among ecological psy-
chologists on their nature: whether inherent to
the environment, a relational aspect within the
animal-environment system, or the relationship
between animals and situations (Chemero and
Turvey, 2007; Stoffregen, 2003). Eventually, a
consensus emerged defining affordances as emer-
gent and relational properties within animal-
environment systems. Volkoff and Strong
(2013) elucidate this consensus, stating that affor-
dance is a property of the relationship between
the user and the artefact, denoting an opportunity
for action. Finally, Gibson succinctly defined
affordance as ‘what it [the environment] offers
the animal, what it provides or furnishes, either
for good or ill’ (Gibson, 2015: 122). Affordances
are properties that are neither objective nor sub-
jective of the animal environment but are not of
the environment itself (Gibson, 2015), as the
environment only can afford something when an
individual interacts with it (Şahin et al., 2007).

The concept of affordances, originating in
psychology (Gibson, 1979), has garnered
diverse interpretations across various domains,
notably within technology-related literature. In
this context, affordances shifted focus towards
the interaction dynamics between users and tech-
nology rather than being inherent characteristics
of the technology itself (Norman, 1988).
Norman’s influence on the information systems
(IS) perspective of affordances is substantial,
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emphasizing the importance of acknowledging
both an object’s intended use (real affordances)
and the affordances perceived by users (perceived
affordances) for a comprehensive understanding
of human–object interactions. Extending into
the realm of information systems, affordance
theory has been pivotal in explaining the effects
of information technology, with research empha-
sizing outcomes and the relationship between
technological objects and users (Markus and
Silver, 2008). This framework has found applica-
tion in studies examining the utilization of emer-
ging technologies (e.g. Shi et al., 2022). In this
context, affordance varies across individuals
depending on their interpretation of the technol-
ogy functions and on the perceived tasks and
actions that the technology enables them to do
(Dincelli and Yayla, 2022).

Immersive realities, such as virtual and aug-
mented realities, can benefit from the affordances
approach: it has been proposed that the affor-
dance theory may be a valid approach to under-
standing why users adopt such technologies, as
they enable more advantageous affordances com-
pared to physical reality (Steffen et al., 2019).
Indeed, immersive technologies have demon-
strated a remarkable ability to offer experiences
that are notably more credible, reliable, and per-
suasive than other forms of representation
(Cinnamon and Jahiu, 2023). They tend to
evoke a sense of enjoyment or pleasure, largely
due to the affordances created through their
immersive nature and interactivity (Du et al.,
2020; Mouratidis and Hassan, 2020).

Hitherto, frameworks for immersive
technologies have integrated established theories
like the technology acceptance model (TAM),
theory of planned behaviour, flow theory,
and self-determination theory (Yung and
Khoo-Lattimore, 2019). However, the scarcity
of substantive, theory-driven research in immer-
sive technology studies stems from the field’s
ongoing exploratory phase, still lacking firmly
established theories (Edmondson and
McManus, 2007). Despite the burgeoning inter-
est in utilizing the affordance framework within
VR, this application remains confined primarily
to the healthcare and human–computer inter-
action domains (Dincelli and Yayla, 2022).
Addressing this gap, the potential contribution of
affordance theory to the study of VR in cultural
heritage tourism could be pivotal in augmenting
theory-driven research within immersive technolo-
gies, offering new insights into user interactions
and experiences in these contexts (Yung and

Khoo-Lattimore, 2019). Notably, past examina-
tions of immersive VR within travel and tourism
studies, such as those by Kim and Hall (2019)
and Lee et al. (2020), have yet to embrace an
affordance-centred approach.

Research model: Affordances, digital media
literacy, and emotional experience in VR
The research model developed in the present
study links affordances, digital media literacy,
and positive emotions to understand how the
complex and holistic emotional experience
could affect intentions throughout the changes
in affordances and digital literacy. The justifica-
tions for bringing these theories and concepts
together are as follows.

The tourism field has identified that an
affordance-centred framework could be benefi-
cial in the design of tourist services (Tomej and
Xiang, 2020). Therefore, it is crucial to explore
VR affordances in tourism to assess their
impact on visitors and their behaviours.
According to the affordance theory, individuals
may choose specific features to achieve their
diverse goals. According to Hartson (2003),
there are four affordances in the context of inter-
action design and evaluation for computer-based
systems: cognitive, physical, sensory, and func-
tional affordances. Cognitive affordance is a
design feature that supports knowing about some-
thing; physical affordance is a design feature that
facilitates performing a physical action; sensory
affordance is a design feature that aids in
sensing something; and functional affordance is
a design feature that helps in accomplishing an
action, in terms of usefulness (Hartson, 2003).
This iteration of affordance theory has success-
fully been used in the VR context (e.g. Ronchi
et al., 2019).

Tourism and hospitality research has always
considered emotions to be a relevant element of
the tourist experience (Li et al., 2015).
Emotions have been conceptualised as states or
feelings that emerge as reactions to experiences
(Mehrabian and Russell, 1974). Emotions can
stimulate, stop, or change actions (Cohen et al.,
2008), and emotions can be qualified as positive
when they have a positive effect on tourist behav-
iour and tourist satisfaction with products and
services (Dedeoğlu et al., 2016). In the present
study, emotional experience is related to the
feeling of positive emotions, such as excitement,
delight, pleasure, enjoyment, and arousal.
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Human-computer interaction studies empha-
sized the importance of interactive design in
interactions with VR systems (Gong et al.,
2020). For instance, they suggested that the phys-
ical characteristics and interaction types that
users intuitively perceive, such as visual, tactile,
and auditory sensations, play a role in users’
emotional responses. Felnhofer et al. (2015),
focusing on the emotional experience of users
using VR content or systems, argued that VR
content can evoke positive emotions (i.e. joy).
Additionally, it has been suggested that vivid
images, sounds, and interactions in VR technol-
ogy experience devices can trigger positive or
negative reactions (Pallavicini et al., 2020). In
the realm of virtual tourism experiences, prior
research consistently highlights the capacity of
VR to evoke positive emotions, prominently
including sensations of enjoyment (e.g. Flavián
et al., 2021; Kim et al., 2020; Robaina-Calderín
et al., 2023).

Previous research found a theoretical relation-
ship between affordances and emotions in the
tourism field with the use of technology (Cai
et al., 2020); specifically, the affordances
offered by the use of VR might have a direct
effect on positive emotions (Flavian et al.,
2021). Thus, the present study uses the affor-
dance theory (Gibson, 1979; Hartson, 2003) to
explain how Hartson’s affordances impact
users’ positive emotions when using VR in cul-
tural heritage tourism. Therefore, the following
hypotheses are proposed:

H1: The cognitive affordance of the VR
device will have a significant effect on the
positive emotions of the user.

H2: The physical affordance of the VR device
will have a significant effect on the positive
emotions of the user.

H3: The sensory affordance of the VR device
will have a significant effect on the positive
emotions of the user.

H4: The functional affordance of VR devices
will have a significant effect on the positive
emotions of users.

While the term ‘digital literacy’ dates back to
1960, it has changed significantly since then,
given technology’s exponential evolution; conse-
quently, the definition has to constantly adapt to
digital reality (Reddy et al., 2020). Although
the term ‘digital literacy’ has many definitions,
it can be described as ‘the capacity of an individ-
ual to search, assess, create, use, share and

communicate content using suitable digital tech-
nologies’ (Jantavongso, 2021: 4). According to
Covello (2010), digital literacy is comprised of
several complex sub-disciplines – including
media literacy, which is defined as the ability to
use digital technologies to access, analyse, evalu-
ate, and communicate information in a variety of
digital platforms (Reddy et al., 2020). Normally,
lower digital literacy is seen among older adults
and in rural areas (Jantavongso, 2021; Oh et al.,
2021).

It should be noted that once a user has the
competencies of literacy, enjoyment and other
positive emotions emerge, as technical issues
are eliminated. For example, a user can fully
enjoy a book and experiment with positive feel-
ings when they reach a certain level of literacy
and can focus on the content and not on the
reading process (Liew et al., 2020). Similarly,
when a user has high digital media literacy,
they can concentrate on the digital activity itself
and not on its technical factors. As a result, the
more digital media literacy, the more positive
emotions that might arise when using technology
(Castilla et al., 2018). Digital literacy is an
important factor in the implementation and enjoy-
ment of technologies; in particular, it could be a
crucial element in tourists’ experiences using
VR. However, studies analysing digital media lit-
eracy in digital tourism experiences and its effect
on positive emotions are lacking. Given the
aforementioned extant information, this study
expects a direct and positive effect between
digital media literacy and positive emotions in
the use of VR in cultural heritage tourism:

H5: The digital media literacy of users will
have a significant effect on the positive
emotions of the users.

Chen et al. (2023) underscored that empirical
studies on virtual experiences predominantly
centre on individual responses, delving into psy-
chological facets like emotions and behavioural
patterns. It has been posited that VR in tourism
can generate high emotional states and intensify
emotional responses, resulting in behavioural
intentions (Goossens, 2000). Recent research
has provided evidence of the direct relationship
between emotional response and behavioural
intentions in VR applications in tourism (Yung
et al., 2021). Huang et al. (2013) emphasized
that positive emotions and emotional engagement
resulting from VR experiences with tourist desti-
nations lead to positive behavioural responses.
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Additionally, Errichiello et al. (2019) proposed a
relationship between positive emotions and the
intention to share VR tourism experiences.
Flavian et al. (2021) empirically confirmed this
relationship in the hospitality context with VR
pre-experience. In this sense, VR provides a
highly embodied and immersive experience that
generates intense emotions in the user (Petit
et al., 2019), effectively generating higher emo-
tional conditions than other experiences and tech-
nologies due to the embodiment facilitated by VR
headsets (Kim et al., 2020). Therefore, if a VR
experience can generate positive emotions, it is
expected that users will be more willing to rec-
ommend the experience (Flavian et al., 2021).
Thus:

H6: The positive emotions induced by the VR
experience will have a significant effect on
the user’s recommendation intention.

The use of the affordance lens in this study
helps shed light on unexplored areas in VR experi-
ences related to cultural heritage tourism.
Affordances, as emphasized by Hartson (2003),
are integral in interaction design and evaluation,
with applicability evident in VR contexts
(Ronchi et al., 2019). Furthermore, prior research
has established a theoretical link between affor-
dances and emotions in the tourism field, particu-
larly regarding VR’s potential to evoke positive
emotions (Cai et al., 2020; Flavián et al., 2021;
Kim et al., 2020; Robaina-Calderín et al., 2023).
Additionally, digital media literacy facilitates posi-
tive emotional states during technology interac-
tions (Castilla et al., 2018; Reddy et al., 2020).
Notably, Errichiello et al. (2019) proposed a link
between positive emotions and the intention to
share VR tourism experiences, a relationship
empirically confirmed in the hospitality context
by Flavián et al. (2021). Therefore, by examining
how affordances, digital media literacy, and emo-
tions intertwine, this approach offers a fresh per-
spective that goes beyond previous research. It
provides a comprehensive framework to under-
stand how users engage with VR environments,
revealing connections between affordances and
emotions and how these feelings impact subse-
quent actions. Integrating this lens into our
research model (Figure 1) aims to uncover over-
looked insights, promising a deeper understanding
of user interactions in cultural heritage tourism
within VR settings. This effort enriches the neces-
sity to explore theory-driven research and broad-
ens the understanding of immersive technologies

in the tourism experience (Tomej and Xiang,
2020; Yung and Khoo-Lattimore, 2019).

Methods

Research context
This study is an exploratory study seeking to
understand the user’s experience of VR content
in cultural heritage tourism. The research took
place in a VR studio at Gyeongju World Culture
Expo Centre, South Korea. The experience
aimed to enhance the visitor experience through
the provision of immersive elements; encourage
visitors to promote their experience to social
media and contribute to the actual visit intentions
of the destination. Gyeongju, a representative his-
torical tourist city in South Korea, was the capital
of an ancient kingdom and holds numerous world
cultural heritages such as architectural structures,
sculptures, and artefacts representing the
Buddhist culture of the 8th-century ancient
kingdom. Among the various heritages represent-
ing ancient Buddhist art and culture, this study
chose Seokguram, a grotto designated as a
UNESCO World Cultural Heritage Site, as the
VR historical-cultural content to examine visitor
experiences. The reason for this selection is that
Seokguram maintains the originality of the
8th-century era in terms of sculptures and architec-
tural methods, being highly regarded for its
authenticity and demonstrating the exceptional
skills and artistry of ancient people from that
time. Furthermore, the VR content based on
Seokguram is representative of VR content utiliz-
ing the HMD technology in South Korea.

Currently, Seokguram is not accessible for
visitors to explore its interior. However, the VR
content based on Seokguram allows users to vir-
tually view the sculptures and statues inside
Seokguram, providing an advantage by enabling
visitors to observe parts of the statues that are dif-
ficult to view at the actual height of the statues.
This VR content is permanently available at the
Gyeongju Expo Park, providing visitors with
the advantage of experiencing the VR content
in a setting with limited contact with other visi-
tors, allowing them to fully immerse themselves
in the VR experience and compare it directly
with the actual cultural heritage (see Figure 2(a)
to (c)). This content allows users to wear wireless
HMDs and walk directly into a 1:1 scale replica
of Seokguram during the content experience, pro-
viding a realistic experience akin to actually
entering Seokguram. Particularly, unlike
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conventional 360°-VR content, users’ physical
movements are reflected in real-time within the
VR environment through sensors, allowing
them to experience real-time changes in the
expressions of the main Buddha and surrounding
statues, maximizing user immersion in VR.

The HMD-based VR content video, including
the guide’s explanation and testing, was presented
for ∼ 10 min. Participants wear the Oculus Rift
HMD while experiencing the content and walk
or run on the VR treadmill. Following the
device’s instructions, they direct their gaze
towards virtual objects, move their heads, and
navigate by looking at these virtual entities.
Also, they can physically walk through the
Seokguram, implemented on a 1:1 scale, experien-
cing a realistic sensation as if entering the
Seokguram. Moreover, through sensors, partici-
pants witness real-time variations in the expres-
sions of statues and sculptures inside Seokguram
based on the positioning of artificial lighting,
even within the VR environment. Natural lighting
and shadows enhance the realism and immersion
within the VR, heightening their sense of being
present in the virtual world.

Research instrument
The survey consisted of two parts. Part 1 featured
three items pertaining to customers’ perceptions
of cognitive affordance, three items on custo-
mers’ perceptions of physical affordance, five
items on customers’ perceptions of sensory affor-
dance, and three items on customers’ perceptions
of functional affordance concerning the VR

devices. These items were adapted from
Hartson (2003), Jeong and Park (2013), and
Park and Lee (2020). Part 2 asked questions
measuring customers’ digital media literacy,
using five items adapted from Ahn (2013) and
Oh (2017). Part 3 included questions assessing
customers’ positive emotions and recommenda-
tion intentions. The five items on positive emo-
tions were adapted from Cho (2014) and Lavoie
et al. (2020), while the one item on recommenda-
tion intentions was adapted from Ham and Han
(2013). Part 4 asked questions about demo-
graphic information, such as age, gender, educa-
tion, and residential area.

The study also included control variables
(gender, age, and education) to check for con-
founding effects.

As shown in Table 1, all the items (except
those pertaining to demographics) were measured
using 7-point Likert scales, ranging from strongly
disagree (1) to strongly agree (7), in line with
previous studies. To ensure content validity,
experts in the area – three faculty members and
three researchers in academia, along with two
directors of the VR division of a cultural heritage
tourism company – reviewed a draft of the survey
questionnaire. Subsequently, a pilot test was per-
formed with 10 undergraduate and graduate stu-
dents of the tourism management program of a
university in Seoul, South Korea. The results
from the pilot test confirmed the adequate com-
prehensibility and clarity of the survey.

The questionnaire instrument was translated into
Korean, with subsequent linguistic validation. A
bilingualist independently translated the original

Figure 1. Proposed research model.
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English version of the questionnaire into written
Korean. A panel consisting of the aforementioned
translators and two authors reviewed the transla-
tions to form a single reconciled forward translation
of the Korean version. Discrepancies between the
original English form and the first draft Korean
translation were reviewed by the panel.

Data collection
A field survey approach was used in this study. The
data were collected from visitors at a realistic VR
studio in Gyeongju World Culture Expo Park,
South Korea, where visitors had a cultural heritage
experience using a VR headset. A convenience
sampling approach was used. The data were col-
lected from 22 November 2019 to 24 November
2019. The average time required to complete the
survey was 10 min. After incomplete responses
were excluded, 157 complete responses were
included in the data analysis.

Data analysis
This study used SmartPLS 3.2.8 (Ringle et al.,
2015), a software for partial least squares

structural equation modelling (PLS-SEM)
because PLS-SEM can be used for a wide range
of theoretical and practical studies (e.g. hospital-
ity and tourism management, human resources
management, information systems, strategic
management, and marketing) and allows indefin-
ite values to be easily tested for predictive rele-
vance (Usakli and Kucukergin, 2018).
PLS-SEM, or variance-based structural equation
modelling, is often preferred over covariance-
based structural equation modelling (CB-SEM)
on studies with small sample sizes, complex
structural models, non-normally distributed
data, and structural models that include forma-
tively measured constructs (Gefen et al., 2011;
Hair et al., 2016; Usakli and Kucukergin,
2018). We used a two-step approach that con-
sisted of a measurement model and a structural
model testing, as recommended by Anderson
and Gerbing (1988). The first step involved con-
firmatory factor analysis (CFA) to measure the
constructs’ components to determine the relation-
ships among the measured variables; the second
step, structural equation modelling (SEM), speci-
fied the causal relationships among the hypothe-
sised constructs and tested the proposed model.

Figure 2. Culture Expo Park, Cultural Heritage, and Participants in the virtual reality (VR) studio: (a) Gyeongju

World Culture Expo Park, (b) the interior of Seokguram, and (c) participants within the VR studio.

Table 1. Constructs and measurement items.

Constructs and measurement items Reference

Cognitive affordance of the VR devices Hartson (2003), Jeong and Park (2013), Park and Lee (2020)

Physical affordance of the VR devices

Sensory affordance of the VR devices

Functional affordance of the VR devices

User’s digital media literacy Ahn (2013), Oh (2017)

User’s positive emotion Cho (2014), Lavoie et al. (2020)

Recommendation intention Ham and Han (2013)

VR: virtual reality.
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Results

Sample
Of the 157 respondents, 101 (64.3%) were men
and 56 (35.7%) were women. The age distribu-
tion was as follows: 10–19 years (n= 11,
7.0%), 20–29 years (n= 63, 40.1%), 30–39
years (n= 34, 21.7%), 40–49 years (n= 44,
28.0%), and 50 or older (n= 5, 3.2%). In terms
of the level of education, 106 (67.5%) held a
bachelor’s degree, 12 (7.6%) had obtained gradu-
ate degrees, 31 (19.7%) were high school gradu-
ates, and 8 (5.1%) were middle school graduates.
A zip code analysis revealed that the respondents’
places of residence covered all seven provinces,
with relatively larger sample sizes from more
populated provinces, such as Seoul (n=50, 31.8%),
Gyeonggi-do (n=39, 24.8%), and Gyeongsang-do
(n=45, 28.7%); in contrast, a much smaller
number of responses came from Sejong-si (n=8,
5.1%), Gangwon-do (n=5, 3.2%), Chungcheong-
do (4, 2.5%), and Jeolla-do (6, 3.8%).

Measurement model
This study used SmartPLS 3.2.8 (Ringle et al.,
2015), a software for PLS-SEM, because
PLS-SEM can be used for a wide range of theoret-
ical and practical studies (e.g. hospitality and
tourism management, human resources manage-
ment, information systems, strategic management,
and marketing) and because it allows indefinite
values to be easily tested for predictive relevance
(Usakli and Kucukergin, 2018). PLS-SEM, or
variance-based SEM, is often preferred over
CB-SEM in studies with small sample sizes,
complex structural models, non-normally distribu-
ted data, and structural models that include forma-
tively measured constructs (Gefen et al., 2011;
Hair et al., 2016; Usakli and Kucukergin, 2018).

CFA was used to evaluate the model’s suit-
ability by confirming the constructs’ reliability
and validity. A reliability test employing
Cronbach’s α yielded values ranging from .807
to .939 for the constructs, indicating good reli-
ability (α= .70), as established by Hair et al.
(2006). Convergent validity was established
using two proposals as a foundation (Anderson
and Gerbing, 1988; Fornell and Larcker, 1981):
first, the constructs’ factor loadings from .706
to .943; second, the 10 components’ average vari-
ance extracted (AVE) ranged from .558 to .812,
which was much higher than the allowed level
of .5 (Fornell and Larcker, 1981). As a result,

the suggested model’s constructs all had adequate
convergent validity. The statistics of the con-
structs are summarised in Table 2.

For the discriminant validity, the Fornell-
Larcker criterion and the Heterotrait-Monotrait
(HTMT) ratio criterion were assessed (Fornell
and Larcker, 1981; Hair et al., 2016; Henseler
et al., 2015). To show discriminant validity, the
square root of the AVE for a construct must be
greater than the correlation between any two of
the constructs, according to the Fornell-Larcker
criterion (Fornell and Larcker, 1981). The
square root of the AVE for each construct
exceeded the correlations between the constructs,
indicating discriminant validity, as demonstrated
in Table 3 under the Fornell-Larcker criterion.
Because the notions were conceptually compar-
able, this study selected 0.85 as the HTMT
threshold, which is a higher-level criterion than
the Fornell-Larcker criterion (other studies used
0.90 as the HTMT threshold): for more distinct
constructions, a conservative threshold of 0.85
can be employed, but for experimentally
harder-to-distinguish constructs, a more liberal
HTMT inference can be utilised (Hair et al.,
2016; Henseler et al., 2015). Table 2 shows that
the HTMT values for all constructions were <
0.85. In conclusion, the concept validity and the
reliability of the CFA were found to be adequate.

Structural model testing
The hypotheses proposed in the research framework
were tested using SmartPLS 3.2.8 (Ringle et al.,
2015). The results showed that the proposed model
has a strong ability to predict users’ positive emotions
(R2=53.1%) and recommendation intentions (R2=
55.7%).Theproposedmodel haspredictive relevance
(Chin, 2010) for users’ positive emotions (Q2= .393)
and recommendation intentions (Q2= .526). TheQ2

values, or Stone-Geisser’sQ² values (Geisser, 1974),
were estimated using the blindfolding procedure to
measure the model’s out-of-sample predictive
power or predictive relevance (Hair et al., 2016).

The results for H1, H2, H3, and H4 – that is,
the impact of the cognitive affordance (H1=
.136; p< .05), physical affordance (H2= .214;
p< .01), sensory affordance (H3= .225; p <
.001), and functional affordance (H4= .175; p <
.01) of the VR devices on the user’s positive
emotion – show positive and significant coeffi-
cients. These findings indicate that when custo-
mers perceive the good affordance of VR
devices, their positive emotions increase. H5 –
the influence of a user’s digital media literacy
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Table 2. Descriptive statistics of constructs (N= 157).

Constructs and measurement items

Factor

loading

Composite

reliability AVE

Cronbach’s
alpha

Cognitive affordance of the VR devices

CA1: Easily recognized the function of buttons on the

headset and touch controller

0.930 0.928 .812 .883

CA2: Easily understood the meaning of icons displayed

on the launch screen

0.938

CA3: The selected buttons or controller matched the

direction or menu I wanted to move

0.830

Physical affordance of the VR devices

PA1: The buttons on the headset and controller were

the right size for me to press accurately

0.863 0.910 .771 .850

PA2: The icons for the navigation menu were just the

right size for me to click

0.937

PA3: The selected buttons or icons gave me the

appropriate feedback I expected

0.831

Sensory affordance of the VR devices

SA1: The font size on the screen was just the right size

for me to read the content

0.797 0.863 .558 .807

SA2: The icons and navigation bar on the screen were

just right size for playing

0.770

SA3: The images and videos played on the headset were

very realistic

0.748

SA4: The voices and sounds played on the headset were

very realistic

0.706

SA5: The screen view of headset was natural during the

playing session

0.709

Functional affordance of the VR devices

FA1: Well-displayed buttons on the headset for easy

access to home button or to the previous menu

0.855 0.911 .773 .863

FA2: Icons on the screen enabled me to easily access the

home menu or the previous menu

0.889

FA3: Buttons of headset and controller helped me to

move easily to the VR content I wanted

0.893

User’s digital media literacy

DML1: I use digital devices well 0.813 0.953 .804 .939

DML2: I can easily find information or obtain data using

digital devices

0.910

DML3: It is easy for me to engage in leisure activities

(e.g. watching movies, playing games, listening to music,

etc.) using digital devices

0.896

DML4: I can easily configure the environmental setup

for digital devices

0.943

DML5: I can easily download the apps I need on my

digital devices

0.916

User’s positive emotion

UPE1: This VR experience was fun 0.918 0.945 .776 .926

UPE2: This VR experience was exciting 0.931

UPE3: This VR experience was interesting 0.911

UPE4: This VR experience was informative 0.866

UPE5: This VR experience provided me with new

information about the cultural heritage site

0.768

Recommendation intention

RI1: I would recommend this VR experience to others 1.000 1.000 1.000 1.000

VR: virtual reality; AVE: average variance extracted; CA: cognitive affordance of the VR devices; PA: physical affordance of the VR

devices; SA: sensory affordance of the VR devices; FA: functional affordance of the VR devices; DML: user’s digital media literacy;

UPE: user’s positive emotion; RI: recommendation intention.
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(H5= .331; p < .001) on their positive emotion –
is supported with significant and positive results.
The result for H6 – the influence of a user’s posi-
tive emotion on their intention to recommend – is
also significantly positive (H6= .751; p< .001).
Therefore, H1, H2, H3, H4, H5, and H6 were
supported. Figure 3 and Table 4 show the
results of the SEM.

Mediating effects of user’s positive emotion
on experience with VR-based cultural
heritage content
As a next step, the mediating role of the user’s
positive emotion was tested by examining the
indirect effects of cognitive affordance, physical
affordance, sensory affordance, functional affor-
dance, and the user’s digital media literacy on rec-
ommendation intention. The findings revealed that
all five of these variables, significantly affected
recommendation intention through the user’s
positive emotion (β(CA�UPE�RI ) = .169, p< .01;
β(PA�UPE�RI) = .161, p< .01; β(SA�UPE�RI) =

.249, p< .001; β(FA�UPE�RI) = .102, p< .05;
β(DML�UPE�RI) = .131, p< .01). This finding indi-
cates that a user’s positive emotion plays a signifi-
cant mediating role in the relationship between all
of the independent factors and recommendation
intention. Table 5 shows the results of the indirect
analysis.

Discussion and conclusion
In light of the increased recognition and explor-
ation of VR applications and their potential in
the cultural heritage tourism context, this study
aimed to address two essential areas of research
that have not been previously addressed. First,
this study focused on affordance theory, which
has received limited attention in previous
tourism studies. Second, digital media literacy
was incorporated into the proposed model –
another area that required further investigation
in the VR tourism context.

This study presents a ground-breaking explor-
ation into the influence of affordances on tourists’
emotional responses to VR experiences in

Table 3. Correlations matrix among the latent constructs (N= 157).

Measure CA PA SA FA DML UPE RI GEN AGE EDU

Fornell-Larcker criterion

CA 0.901*

PA 0.523 0.878*

SA 0.403 0.482 0.747*

FA 0.484 0.416 0.336 0.879*

DML 0.253 0.220 0.123 0.184 0.897*

UPE 0.507 0.539 0.483 0.466 0.472 0.881*

RI 0.429 0.422 0.378 0.436 0.326 0.740 1.000*

GEN −0.042 0.160 −0.018 0.020 −0.128 −0.118 −0.024 1.000*

Age −0.017 −0.117 0.006 0.143 −0.271 −0.095 0.004 0.195 1.000*

Education 0.009 −0.018 0.020 −0.106 −0.061 0.011 0.063 0.010 0.191 1.000*

Heterotrait-Monotrait ratio (HTMT)

CA

PA 0.602

SA 0.489 0.554

FA 0.524 0.461 0.390

DML 0.276 0.238 0.153 0.170

UPE 0.553 0.608 0.532 0.484 0.492

RI 0.451 0.458 0.412 0.437 0.331 0.769

GEN 0.064 0.174 0.070 0.057 0.131 0.135 0.024

Age 0.020 0.123 0.082 0.168 0.284 0.111 0.004 0.195

Education 0.025 0.054 0.036 0.104 0.085 0.030 0.063 0.010 0.191

Mean 4.902 5.047 5.023 4.760 5.595 5.726 4.902

SDa 1.099 1.137 0.978 1.187 1.184 1.470 1.099

AVE 0.812 0.771 0.558 0.773 0.804 0.776 1.000

Note: CA: cognitive affordance of the VR devices; PA: physical affordance of the VR devices; SA: sensory affordance of the VR

devices; FA: functional affordance of the VR devices; DML: user’s digital media literacy; UPE: user’s positive emotion; RI:

recommendation intention; GEN: gender; EDU: education; VR: virtual reality.
aStandard deviation.

* Diagonal elements are the square roots of the AVE of each construct.
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tourism. Responding to a call for research on
affordance-centred frameworks in the tourism
context (Tomej and Xiang, 2020), this study
found that cognitive, physical, sensory, and func-
tional affordances influence tourists’ positive
emotions toward VR experiences. What does
this mean? In our study, the VR experiences
were designed in a way to support the (cognitive)
use of the application, to facilitate physical
actions, to aid in sensing, and to accomplish
tourism-related tasks (functional). Ronchi et al.
(2019) had previously confirmed these four
dimensions within the VR context, albeit in an
entirely different context of evacuation services.
As this is one of the first studies to explore affor-
dances in a VR tourism context, it provides an

important stepping-stone for future research
incorporating affordance theory. Also, this
research provides a fundamental building block,
laying the groundwork for a more nuanced under-
standing of how affordances shape emotional
experiences in VR-based tourism – a facet often
neglected in prior studies. While Flavian et al.
(2021) tested a theoretical model focusing on
VR embodiment’s influence on emotional reac-
tions in tourism, our study delves deeper into
the specific affordances fostering positive emo-
tions. This deeper understanding is invaluable
for future research endeavours, elucidating how
destinations and organizations can leverage
these affordances to enhance user experiences.
Of course, the original dimensions used in this

Figure 3. Results of the structural equation modelling.

Table 4. Standardized parameter estimates (N= 157).

Hypothesis Path Path coefficient t-value Results

H1 CA → UPE 0.136 2.207* Supported

H2 PA → UPE 0.214 3.019** Supported

H3 SA → UPE 0.225 3.599*** Supported

H4 FA → UPE 0.175 2.883** Supported

H5 DML → UPE 0.331 6.259*** Supported

H6 UPE → RI 0.751 13.334*** Supported

R2 = UPE= 53.1% RI= 55.7%

Q2 = UPE= 0.393 RI= 0.526

Note: CA: cognitive affordance of the VR devices; PA: physical affordance of the VR devices; SA: sensory affordance of the VR

devices; FA: functional affordance of the VR devices; DML: user’s digital media literacy; UPE: user’s positive emotion; RI:

recommendation intention; VR: virtual reality.

A critical coefficient (t-value) < 1.96 indicates a non-significant relationship; *p< .05, **p< .01, ***p< .001.
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study stem from more traditional IS (Information
System) usage studies, and in the future it will be
invaluable to explore whether there are more
immersive tech-related affordability dimensions
to fully grasp the opportunities.

A second important aspect of our study is the
inclusion of digital media literacy in the proposed
model. We confirmed that media literacy also
affects positive emotions. Tourists’ ability to
appropriately use, understand, and evaluate VR
experiences leads to positive emotions and,
ultimately, the behavioural intention to recom-
mend the VR experience to fellow tourists.
How can destinations influence digital media lit-
eracy? For one thing, tourists will continue to
become more tech-savvy; especially in the
Korean context in which this study was con-
ducted, there is already a higher degree of
digital media literacy, due to government initia-
tives and the widespread availability of the
latest technologies (Yoon et al., 2019).
Although the tourism industry as such may not
change the level of digital media literacy, they
need to be able to cater for all levels of media lit-
eracy to provide an inclusive tourism experience.
Therefore, as discussed above, although the
Korean market can be considered high in terms
of digital media literacy, it is essential to provide
experiences for people with a low degree of
digital media literacy to create positive emotions.
This can be achieved by creating different levels
of VR experiences. One example for instance is
the simple provision of 360° content whereby
users have to simply move their head around to
create a feeling of escaping reality. More advanced
levels could utilize the full potential of VR in
terms of manipulating objects to evoke positive
emotions. Additionally, VR tutorials, support
staff, and visual explanations can help support
the introduction of VR, making it more inclusive
and suitable for different levels of digital media
literacy.

Theoretical contributions
This empirical study delves into the nuanced
interaction between VR and users in the realm
of cultural heritage tourism. It stands among the
pioneering efforts to systematically investigate
the VR experience within cultural heritage set-
tings, with a particular focus on leveraging affor-
dance theory to illuminate VR’s role in enriching
user experiences. Specifically, the study under-
scores the following theoretical implications:

Firstly, the expansion of affordance theory to
encompass the study of VR in cultural heritage
tourism has proven to be a robust theoretical foun-
dation.While frameworks for immersive technolo-
gies have traditionally drawn upon established
theories such as the TAM, theory of planned
behaviour, flow theory, and self-determination
theory (Yung and Khoo-Lattimore, 2019), the
primary application of the affordance framework
has been observed in healthcare and human–com-
puter interaction (Dincelli and Yayla, 2022). This
research significantly contributes to theory-driven
exploration within immersive technologies by
employing the affordance theory (Hartson,
2003). Through its application to users’
VR-based cultural heritage experiences, this
study effectively disaggregated the user’s accept-
ance of the VR cultural heritage system into cog-
nitive, physical, sensory, and functional
affordances, subsequently measuring them.

Secondly, this study extends the context of
users’ VR experiences by examining how positive
emotions mediate user intention. By integrating
the affordance theory, the research elucidates
how affordances, as conceptualized by Hartson
(2003), influence users’ positive emotions during
VR interactions in cultural heritage tourism.

Thirdly, while it was initially hypothesized that
digital media literacy might play a significant role
in understanding the application of VR in digital
tourism experiences, studies incorporating digital

Table 5. Specific indirect effects (N= 157).

Indirect path Indirect path coefficient t-value Results

CA → UPE→RI 0.169 3.304** Supported

PA → UPE→RI 0.161 2.928** Supported

SA → UPE→RI 0.249 6.168*** Supported

FA → UPE→RI 0.102 2.202* Supported

DML → UPE→RI 0.131 2.768** Supported

Note: CA: cognitive affordance of the VR devices; PA: physical affordance of the VR devices; SA: sensory affordance of the VR

devices; FA: functional affordance of the VR devices; DML: user’s digital media literacy; UPE: user’s positive emotion; RI:

recommendation intention; VR: virtual reality.

A critical coefficient (t-value) < 1.96 indicates non-significant relationship; *p< .05, **p< .01, ***p< .001.
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literacy have predominantly focused on educa-
tional and occupational domains (Kabakus et al.,
2023; Nikou et al., 2022). This study empirically
validates this assumption and extends the literature
on digital media literacy to encompass cultural
heritage tourism. Specifically, it serves as a precur-
sor to understanding how digital media literacy
contributes to the generation of positive emotions
and subsequent behavioural intentions. Put
simply, the empirical findings of this study under-
score the influence of digital media literacy on the
VR tourism system, emphasizing its pivotal role in
enhancing the overall technology experience and
design. Moreover, through an examination of the
relationship between digital literacy and positive
emotions, the study highlights the importance of
considering users’ digital media literacy levels
during the development of digital tourism environ-
ments, particularly in fostering intentions to rec-
ommend the use of VR.

Managerial implications
The use of VR in cultural heritage tourism pro-
vides new value, such as improving and supple-
menting the tourism experience, enabling the
continuous preservation of cultural assets, and
creating new alternative experiences. Reflecting
this environmental change in the field of cultural
heritage, this study divided the use of VR media
into cognitive, physical, sensory, and functional
elements through field case analysis and exam-
ined the relationship between each element and
the user’s emotional response. In addition, this
study aimed to contribute to the practical implica-
tions of representative 360° VR cases that enable
the experience of recent Korean government
digital heritage policies and cultural heritage by
measuring user experiences with the latest VR
content, which underwent high-quality, sophisti-
cated mapping.

The results of this study prove that where VR
is used in the field, step-by-step tutorials for VR
experiences and support for commentary services
are important in improving the user experience.
Specifically, graphic elements or sounds in the
operation method of VR devices significantly
influence positive emotions around VR use.
Therefore, detailed plans for this should be incor-
porated when designing VR content. In addition,
during the experience, if it is necessary to adjust
the screen and sound size of the VR media, ini-
tialise the service, or return to the previous
menu, service personnel or a support service are
needed to guide the process.

The identified affordances most relate to the
optimal design of both hardware and software.
Therefore, tourism managers are advised to
provide and implement VR solutions using
appropriate hardware to evoke positive emotions
and favourable intentions. Close collaboration
with tourists as part of the design process will
ensure that affordances are met and that applica-
tions create the intended purpose.

Furthermore, since the user’s digital media lit-
eracy has an important influence on the VR
experience, we propose an operation strategy
that identifies a user’s literacy level before
using VR and matches the VR content accord-
ingly. Since digital media literacy also affects
user recommendation intentions through positive
emotions, user literacy is one of the main factors
to consider in improving user experience. This is
linked to the concept of customization and the
possibility of having different levels of applica-
tion design based on the capabilities of tourists.
For instance, highly trained or regular VR users
may expect a different level of sophistication
and experience compared to first-time or irregular
users. Customizing experiences based on this
level of VR literacy will enable destinations to
foster stronger positive emotions and intents to
recommend. To facilitate the progress of rapidly
changing digital tourism policy, not only should
the enrichment of the tourism experience due to
digital technology be considered but also the
user’s technical understanding.

Limitations and suggestions for future
research
Although the current study makes meaningful
contributions to the experience of VR-based cul-
tural heritage content, collections of samples of
content and experiences that could broadly illu-
minate the VR cultural heritage tourism experi-
ence were limited. In this study, VR content
accessed through HMDs and controllers was
selected and investigated, but collection of a
large sample was limited, due to the permanent
exhibition. Therefore, 157 samples were avail-
able for analysis. Since the results of this study
are the analysis results for one type of content
and a small sample, the generalisation of the
study results is limited.

Furthermore, the factor of ‘digital media liter-
acy’ was used as a factor influencing users’ posi-
tive emotions and recommendation intentions.
However, research on VR literacy for tablets
and mobile devices is still insufficient. In
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addition, the research design was conducted
based on previous studies dealing with digital
media literacy in systems, etc. Therefore, we
suggest the need for follow-up studies to refine
the VR literacy scale.

Finally, by examining user satisfaction in con-
nection with the level of media literacy of VR
media users, we intended to analyse the relation-
ship between digital media literacy and user
behaviour in more depth. In the future, we
intend to conduct a comparative study that
expands the sample range to countries around
the world, in an effort to generalise the results.
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