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Abstract: Due to the COVID-19 pandemic, the tourism industry and its stakeholders have tried
to develop a new virtual tourism market, but its effectiveness remains to be tested. We proposed
and tested a new measurement scale composed of ease of use, usefulness, autonomy, enjoyment,
perceived risk of COVID-19, and attitude. In total, 274 questionnaires were collected by the purposive
sampling method and 239 of them were valid, with 57 potential virtual tourists (who knew of but
had not used VR in tourism) and 182 actual virtual tourists (who had experienced virtual tourism).
Then, we used path analysis to test the hypothetical model and compared the results of two groups.
The results show that (1) the popularity of virtual tourism is limited, (2) ease of use significantly
affects usefulness and enjoyment for the two groups, (3) usefulness significantly affects autonomy
and enjoyment for the two groups, (4) perceived risk of COVID-19 has a direct impact on the attitude
towards virtual tourism for the two groups rather than a moderating role, and (5) expected ease of
use has a significant effect on autonomy, and autonomy further influences enjoyment for potential
tourists. This paper is an explorative attempt to explore virtual technology applied in tourism during
the COVID-19 pandemic. The results provide theoretical contributions and practical implications for
technology improvement, tourism marketing, and virtual tourism development.

Keywords: virtual tourism; technology acceptance; risk perception; autonomy; enjoyment; attitude

1. Introduction

Information technology (IT) changed the traditional tourism industry and contributed
to the revolution of how tourists experience tourism destinations [1]. The development
of IT has given rise to a new tourist experience by constructing a virtual environment.
However, as a new form of tourism, virtual tourism was only accepted and tried by a
small number of tourists before the outbreak of the COVID-19 pandemic. The COVID-19
pandemic posed a massive obstacle to tourists’ on-site travel and substantially affected
destination development [2,3], which brought the global tourism industry to a standstill.
In China, the Ministry of Culture and Tourism closed major scenic destinations starting
20 January 2020 [4]. Even in the post-epidemic era, the travel of tourists is still greatly
restricted, and on-site travel has been difficult. In response, more and more scenic desti-
nations and stakeholders adopted innovative approaches such as virtual technology to
develop a new tourism market [5], in order to maintain the economic benefits and maintain
the attractiveness of tourism. However, virtual tourism is neither a unilateral matter of
attractional objects (such as tourist destinations or scenic spots), nor developed with the
unilateral wishes of the tourism industry. Although virtual tourism has been around for
more than a decade, most tourists are still relatively unfamiliar with it [6]. The tourism
industry is desperate to explore effective ways to attract potential tourists for economic
recovery and sustainable development, but tourists may be unwilling to pay for it. It is
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questioned whether tourists would accept virtual technology and if they are willing to
adapt virtual tourism. Therefore, before vigorously developing virtual tourism technology
and the virtual tourism market, tourists’ technology acceptance of virtual tourism and their
attitude towards VR use should be crucially considered.

Existing studies posit that virtual tourism offers convenience and alternatives in
restoring destinations’ appearance, presents more information on local culture, protects
heritage and historical relics, and offers access for tourists with constraints [7,8]. Virtual
tourism is considered as an alternative when it is impossible to access the real environment,
and can replace on-site tourism during crises [9,10]. At the same time, some researchers
argued that the quality of virtual tourism is in doubt as all senses must be engaged with the
physical environment to be fully awakened [11]. Limited studies noticed the importance of
interaction between tourists and VR technology and indicated that the travel experience
and satisfaction of tourists mainly rely on the design of VR applications and the quality
of technology [12,13]. However, most academic opinions concern the effect or experience
quality of virtual tourism. The discussions about virtual technology itself and the impact of
its characteristics on tourists’ acceptance and usage attitudes are insufficient. It is urgent to
clarify tourists’ technology acceptance of virtual tourism.

The Technology Acceptance Model (TAM) is the most frequently used model of user
acceptance today. The model sets ease of use and usefulness as two beliefs to evaluate
technology acceptance and predict user attitude. Most researchers who employed this
model followed the measurements composed of these two beliefs, and the model was
tested to be effective. Over decades of development, researchers also have been attempting
to extend this model to more research contexts. However, most research is conducted in the
information technology field and lack a focus on tourism. Virtual tourism is the cross prod-
uct of information technology and tourism experience. For example, users of immersive VR
can embody an experience and create a sensation by receiving perceptual cues [14,15]. A
high-quality experience using VR may reduce the perception of psychological distance [16].
It is necessary to explore more applicable indicators in the field of virtual tourism from both
technology and user perspectives. Therefore, it is necessary to develop the TAM model by
exploring a new measurement scale that is suitable for virtual tourism.

Global tourism changed from open to restricted unlike ever before. The impact of
the pandemic crisis caused more tourists to engage in virtual tourism [2]. However, there
are gaps in the attitude of tourists towards virtual tourism during crisis situations. Some
researchers indicated that the COVID-19 pandemic would influence tourist psychology
and behavior, such as stress, behavioral intention, and sentiment. Thus, the danger posed
by the virus that tourists perceive should be considered as an influencing factor. However,
in the previous literature, the controversies related to virtual tourism are mostly centered
within non-crisis and conventional situations [6]. Importantly, the elucidation of tourists’
adoption of virtual tourism considering the impact of COVID-19 risk perception will not
only provide theoretical insights but also establish practical guidance for the sustainable
development of scenic destinations in crisis situations.

In addition, each tourism product should meet both the needs of potential customers
and satisfy actual customers. Current research mainly focuses on the tourists who have
used VR technology or had a VR tourism experience, so the studies are conducted through
their post-evaluation. Few studies have looked at potential tourists and their needs. In fact,
through the pre-evaluation of potential tourists who had no experience with VR tourism,
the internal expectation of tourists could be determined, while the evaluation after VR
experience represents tourists’ perception results. As scholars have pointed out, future
research should integrate real end-users and users with little or no familiarity with the
target domain [17]. This paper attempts a comparative perspective (internal expectation
and perceived results) with both potential and actual tourists. The potential tourists in this
study are tourists who know of (seen, heard, or learned about) VR technology but have
not used it in tourism before, and the actual tourists are tourists who have virtual tourism
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experience. Based on the comparison, it would be better to reveal why tourists accept or do
not accept the use of virtual technology in tourism.

In response to such research gaps and practical needs, this paper focuses on the
technology acceptance and considers the impact of COVID-19 risk perception from a
comparative perspective. Our objectives were to (1) find the reasoned factors of virtual
technology that affect tourists’ adoption, (2) test the effect of technology acceptance on
tourists’ attitude towards using it, (3) clarify the impact of COVID-19 risk perception, and
(4) reveal tourists’ reasoned action behavior in health crises from a comparative perspective
of potential and actual tourists. The exploration of this study contributes to the extension
of technology acceptance research and complements the perspective of potential tourists in
virtual tourism research. It can provide reference for general virtual tourism applications
and technology improvement. At the same time, this research helps to clarify the impact
of COVID-19 risk perception, which enriches the research content of virtual tourism and
provides practical reference for the marketing of virtual tourism. The study also has
implications for the tourism industry’s response to the health crisis.

2. Literature Review
2.1. Virtual Reality in Tourism

The commonly accepted definition of virtual reality (VR) is the use of a computer-
generated 3D environment, which the user can navigate and interact with, resulting in
real-time simulation of the user’s senses. This definition excludes augmented reality
(AR) applications, in which a real image of reality is enhanced via a computer-generated
tool [8,18]. VR applications such as a 360◦ virtual map or online panoramic tour do
not require additional devices [19], through which the users can see and interact with a
simulated environment simply using a monitor, a mouse or a keyboard.. In conclusion, the
three key elements that characterize VR are visualization, immersion, and interactivity.

The inevitable effect of VR technology on the tourism industry was first pointed
out in the 1990s, when stakeholders claimed that the virtual tourism era is coming [9].
Since then, virtual technology has penetrated many fields, such as tourism planning,
heritage protection, entertainment, accessibility, marketing, education, policy making, and
so forth [8,20,21]. Scholars have found that VR can provide a similar effect to the tourism
experience and exposure to nature due to the stimulation of a variety of human senses
(images and/or sounds) to deceive the brain in responding to virtual experience [22]. For
tourism destinations, VR can provide an effective value in the co-creation process and affect
tourists’ continued use intention, including their word of mouth [10,23,24]. For marketing,
the rapid development of VR provides market opportunities for virtual vacations [25].

Overall, research has argued the positive effect of virtual reality applied in the tourism
industry considering the characteristics and advantages of technology, showing optimistic
prospects. However, the application effect of a technology should not only appraise the
technology itself, but also assess the feelings and attitudes of the users. Recently, some
scholars realized the need to critically reflect on this issue. Limited research has argued that
the quality of virtual tourism and its sensory awakening is in doubt [11] and questioned if
tourists would enjoy virtual tourism [6]. However, there are still gaps in the scrutiny of the
effectiveness and prospects of virtual tourism from a tourist perspective. The relationship
between technology and tourist attitudes needs more exploration.

The outbreak of COVID-19 accelerated the adoption of virtual reality in the tourism
industry, and virtual tourism during crisis situations has become an interesting concept. It
is found that COVID-19 would cause psychological stress or influence tourists’ sentiment.
In virtual tourism, the affective motivational states (enjoyment and involvement) provide
audiences with a sense of being away and allow them to escape from the pressures [4]. For
a long period afterwards, the tourists’ sentiment is unstable and subject to change as the
effect of the crisis diminishes [6]. In addition to emotional demands, COVID-19 also affects
tourists’ motivation for virtual tourism. Compared with tourists’ requirements for time and
distance in non-crisis situations, virtual tourists are more concerned about how to avoid
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the risks of cross-spatial geographic distance and social distance [26]. There are two crucial
considerations that should be appreciated that may influence virtual tourism: the danger
posed by the virus that tourists perceive, and the impact of COVID-19 risk perception.
However, most researchers merely take COVID-19 as a context or the cause of risk, and
there is a lack of in-depth research on the causal mechanisms of COVID-19 as a variable.

2.2. Theory Basis and Technology Acceptance

For a long time, many studies in virtual tourism have focused on applied research and
prototypes, with little consideration for underpinning theories, concepts, or frameworks [7].
Before the experience occurs, the decision making of virtual tourism behavior would be
influenced by several technical factors of use. Users adopt technologies in different ways
and scholars have proposed several theories and models aiming to explore their acceptance
which are limited but important (Table 1).

Table 1. Summary of theories and models of technology acceptance.

Authors and Years Theory or Model Core Constructs

Fishbein and Ajzen, 1975 Theory of Reasoned Action Normative beliefs; attitude; intention; behavior

Ajzen, 1985; Ajzen, 1991 Theory of Planned Behavior Subjective norms; attitude towards behavior; perceived behavioral control;
intention; behavior

Davis, 1986; Davis, 1989 Technology Acceptance Model Perceived usefulness; perceived ease of use; attitude towards use

Davis et al., 1989 Revised Technology
Acceptance Model

External variables; perceived usefulness; perceived ease of use; attitude
towards use; intentions to use; actual system use

Moore and Benbasat, 1991 Innovation Diffusion Theory Relative advantage; ease of use; image; visibility; compatibility; results
demonstrability; voluntariness of use

Davis, 1992 Motivational Model Extrinsic motivation; intrinsic motivation
Taylor and Todd, 1995 Combined TAM and TPB Attitude; subjective norm; perceived behavioral control; perceived usefulness

Venkatesh and Davis, 2000 Extension of Technology
Acceptance Model (TAM 2)

Subjective norms; image; job relevance; result demonstrability; experience;
voluntariness; perceived usefulness; perceived ease of use; intention to use;
usage behavior

Venkatesh et al., 2003 Unified Theory of Acceptance
and Use of Technology

Performance expectancy; effort expectancy; social influence; facilitating
conditions; gender; age; experience; voluntariness of use; behavioral intention;
use behavior

Venkatesh et al., 2012 Unified Theory of Acceptance
and Use of Technology 2

Performance expectancy; effort expectancy; facilitating conditions; social
influence; price saving; habit; hedonic motivation trustworthiness; homophily;
usage intention; actual usage

Manis and Choi, 2019 VR Hardware
Acceptance Model

Age; past use; price willing to pay; curiosity; perceived usefulness; perceived
ease of use; perceived enjoyment; attitude towards purchasing VR hardware;
attitude towards using VR hardware; purchase intention; use intention

Discussions related to technology acceptance are mostly based on two psychosocial
theories that seek to explain and predict a specified behavior: the Theory of Reasoned
Action (TRA) [27] and the Theory of Planned Behavior (TPB) [28,29]. The TRA hypothesizes
that “person’s performance of a specific behavior is determined by his or her behavioral
intention which is influenced by the person’s attitude and subjective norm concerning
the behavior in question” [30]. Attitude is defined as an individual’s positive or negative
feelings (evaluative affect) about performing the target behavior [27]. One’s attitude
towards a behavior is determined by his or her salient beliefs about the consequences of
performing the behavior, multiplied by the evaluation of those consequences [30]. TPB
extends TRA by adding the construct of perceived behavioral control, which refers to the
perception of internal and external constraints on behavior [31].

TAM is developed from TRA with the aim to explain technology usage behavior [32].
It posits that two beliefs, perceived usefulness (PU) and perceived ease of use (PEOU), are
the main influencing factors to predict users’ attitude towards (ATT) technology [30,33,34].
In detail, PU is defined as “the degree to which a person believes that using a particular
system would enhance his or her job performance”. PEOU refers to “the degree to which
a person believes that using a particular system would be free of effort” [33]. ATT is the
user’s evaluation of the desirability of employing a specific technology [27,28]. Later, the
TAM model was further improved with the consideration of various external various that
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can affect PU and PEOU. The intention to use and actual use are included following the
TRA, and so the revised TAM is constructed. This revised TAM is the most frequently used
model of user acceptance today, and it has received extensive empirical support and has
been implemented in many studies [17,34]. Related research was conducted in different
situations and contexts, such as tourism education, VR technologies [7,17,35], online tour
guiding [36], hotel tablet apps [37], and heritage tourism [38], suggesting that TAM is a
solid theoretical model.

To explore users’ acceptance of technology in different contexts, and to fit the complex
research context, some other theories are assimilated, such as Innovation Diffusion Theory
(IDT) [39] and Motivational Model (MM) [40]. The TAM has also been extended, such as
TAM 2, with images, job relevance, results’ demonstrability, experience, and voluntariness
included [30,41]; the Uniform Theory of Adoption and Use of Technology (UTAUT), that
predicts behavioral intention by performance expectancy, effort expectancy, social influence,
facilitating conditions, gender, age, experience, and voluntariness of use [42]; the UTAUT 2,
which adds price saving, habits, hedonic motivation, trustworthiness, and homophily and
excludes gender, age, experience, and voluntariness of use [43]; and the VR Hardware
Acceptance Model (VR-HAM), which creatively considers past use, price willing to pay,
curiosity, perceived usefulness, perceived ease of use, and perceived enjoyment [35]. These
models tend to explain the usage intentions by adding more factors, which cause the model
to become more complex. In fact, many factors such as age, social influence, etc., can be
summarized as external variables, which have been posited in revised TAM. However, the
factors related to experience and internal motivation still need to be tested as they are closely
connected to tourists’ intuitive feelings about VR technology applications. In addition,
the expectancy presented in UTAUT and UTAUT 2 is important for a pre-evaluation of
technology acceptance but has not been emphasized, which provides a new perspective for
future research of technology acceptance.

In virtual tourism, some of these models are implemented, but the main users of
technical travel products, tourists, lack attention. With growing investment in travel-related
applications, user adoption and acceptance have become imperative to ensure successful
implementation [44]. Despite the effectiveness and competencies of travel applications,
the adoption of these among consumers is still in the nascent stage [45]. What determines
tourist adoption of a novel technology? What are the reasons that tourists are unwilling to
adapt a technical application? Current studies are mainly focused on the projections and
theoretical implications of the technology within the tourism sector, while the empirical
data of tourists remain unexplored [20]. In summary, tourists’ technology acceptance in
various tourism contexts is not yet understood systematically.

2.3. Risk Perception of COVID-19

Risk perception refers to the predictions people have of how seriously a crisis can
harm them and their houses, cities, and families or disrupt their daily activities [46]. It is
also succinctly defined as an individual’s fear of the consequences of engaging in a certain
activity [47]. Risk perception is composed of two components, uncertainty and negative
consequences, where (1) uncertainty means the fear generated by the lack of information
regarding the consequences of performing a certain action, and (2) negative consequences
refer to the potential consequences when performing an action [48], such as uncertainty of
the COVID-19 epidemic at tourism destinations and the consequences of being infected
during travel.

Risk perception has high correlation with individuals’ motivation to prevent threats
and adopt precautionary actions. For example, risk perception attitude had a significant
positive impact on the adoption of safety behaviors in adventure tourism [49]. An individ-
ual’s decision to travel is heavily influenced by their assessment and perception of health
risks. Higher levels of health risk perception are associated with self-protective behavior
such as seeking travel advice [50]. However, research on major public health crises is still
insufficient [51]. The nature and degree of health crisis-led transformations depend on
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whether and how these stakeholders are affected by, respond to, recover from, and reflect
on crises [2]. To better understand and predict potential changes, tourism research should
provide a deeper examination and understanding of the reactions to COVID-19 impacts,
such as perceived risk, which can influence their attitudes and willingness to act.

Tourists are some of the most important stakeholders in tourism, and provide a
driving force for the industry. Since the COVID-19 pandemic is still an ongoing event
and the impact is a fluid situation, many tourists are anticipating and worrying about
traveling, which cause complex travel attitudes. The industry should not only recover but
also reimagine and reform the normal and economic order [52]. Meanwhile, researchers
should not solely use COVID-19 as another context to replicate existing knowledge for
measuring and predicting tourism impacts [53,54]. Although such studies are important
for managing the pandemic, they do not advance knowledge and/or guide the industry to
a step beyond [2]. Understanding the role of virtual tourism after the COVID-19 pandemic
should not exclude tourists’ perception of environmental hazards and disasters.

In summary, relevant studies on virtual tourism and COVID-19 tourism have estab-
lished some theoretical frameworks and empirical evidence. However, the current state of
research is insufficient for a comprehensive response to the reasons of tourists’ acceptance
and unacceptance of virtual technology in tourism. Moreover, the internal motivation and
experience perspective needs more attention for technology acceptance research. The role of
risk perception of COVID-19 in virtual tourism needs to be defined rather than simply taken
as a crisis context, especially its impacts on tourists’ attitude towards usage. The design of
VR products or activities needs more knowledge of the relationship between technology
and tourist perception/expectation, and tourism marketing should correctly understand
the impact of COVID-19. To address these needs and gaps, this paper is composed of six
distinct parts. Following the introduction and literature review, Section 3 illustrates the
theory framework and hypothetical model of this paper constructed with the TAM model
and extended content. Section 4 introduces the methodology, including the questionnaire
design, measurement scale, sampling, and data collection. Section 5 explores an empirical
analysis and shows the results of hypothesis model testing. Finally, Section 6 discusses the
findings, summarizes contributions and limitations, and gives conclusions of this study.

3. Theoretical Framework and Hypothetical Model
3.1. Theoretical Framework

According to the literature review, TRA is the basic theory for explaining users’ attitude
and predicting behavioral intention. Compared with TPB, which is better at predicting
behavioral intention, TRA focuses more on the reasons for attitude towards use and is more
suitable for this study. TAM in this study refers to the revised TAM of Davis et al. (1989),
which generalizes the influencing factors outside of technology perception into external
variables and makes the model more concise [30]. At the same time, it clearly points out
the relationship between PU and PEOU and the role of both in attitudes and behavioral
intentions towards use. Therefore, it can be used as a basic framework for achieving
research objectives and is inclusive for extending new variables of technology perception.

As it is concluded, TAM is a useful model but must be integrated into a broader
one that includes variables related to both human and social change processes, and to the
adoption of the Innovation Model [55]. Therefore, while TRA is used as the main theory and
TAM as the main framework in this paper (Figure 1), other perceived construct of beliefs
from previous related studies are considered to extend the TAM model and formulate
a more integrated model. Moreover, for the unusual crisis, the subjective perception of
COVID-19 risk is added to explore the impact on virtual technology acceptance.
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3.2. Hypothetical Model

The hypothetical model is constructed for VR technology acceptance in the unusual
situation caused by COVID-19. The context is set to be virtual tourism in a health crisis.
Therefore, PU, PEOU, and ATT are basic constructs of TAM and form three hypotheses in
this paper:

H1: Perceived usefulness has a positive effect on tourists’ attitudes towards use (PU→ATT).
H2: Perceived ease of use has a positive effect on tourists’ attitudes towards use (PEOU→ATT).
H3: Perceived ease of use has a positive effect on perceived usefulness (PEOU→PU).

Scholars have indicated that TAM is too general and does not have the ability to
provide insights on users’ perceptions within a specific context [56], and should incorpo-
rate additional factors to improve its predicting utility [57]. In various research contexts,
scholars have implemented an extended TAM by adding other essential factors to achieve
higher explanatory or predictive capacity, such as hedonic and technical factors [7,57]. To
acknowledge the distinct perspective from consumer behavior, some researchers consider
the motivation theory and add two intrinsic factors [58], particularly perceived enjoyment
(PE) and perceived autonomy (PA), to address people’s incentives for participation [59].
Hence, PU and PEOU have been classified as principal representatives of extrinsic moti-
vators of technology acceptance [60], and PE and PA are related to intrinsic motivation
that leads to continuance intention [58]. It shows that the combination of utilitarian and
hedonic reasons leads to technology acceptance.

Hedonic motivation is a significant factor in the context of digital learning or educa-
tion [61] and virtual tourism [62]. It relates to individuals’ enjoyment of the efficiency and
effectiveness of digital experiences. In particular, enjoyment specifies the extent to which a
person derives fun from using a technology [63] and plays a highly significant role in better
understanding users’ behavior [60]. In a study that predicts use of web-based system, TAM
is applied by integrating the variable of enjoyment, and the results present a link between
PEOU and PE [64]. Similarly, PEOU and PU are found to be related to enjoyment in the
usage of hedonic information systems [63]. Grounded in the previous studies, PE is taken
as a hedonic input variable in the VR tourism context [65], and shows an effect on attitude
change [13]. Hence, this paper adds PE as a predicting factor of TAM and suggests the
following hypotheses:

H4: Perceived ease of use has a positive effect on perceived enjoyment (PEOU→PE).
H5: Perceived usefulness has a positive effect on perceived enjoyment (PU→PE).
H6: Perceived enjoyment has a positive effect on attitude towards use (PE→ATT).
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Moreover, a good user experience with a technical product is the consequence of
fulfilling users’ goals and needs, such as the needs of autonomy [66]. Autonomy is described
as “the extent to which a person perceives his or her actions as a result of his or her own
free will, without external intervention in a particular situation” [67]. Virtual technology
gives tourists’ autonomy in exploring a destination or attractions, experience more control
over themselves and environments during the activities and giving them freedom to make
decisions. When autonomy is perceived, tourists’ attitude towards the travel content in a
virtual context could be higher or more positive, because the perception of autonomy can
reduce resistance and enhance satisfaction [68], and can significantly influence their technical
usage in the context of virtual worlds [67]. Therefore, the following hypotheses are developed:

H7: Perceived ease of use has a positive effect on perceived autonomy (PEOU→PA).
H8: Perceived usefulness has a positive effect on perceived autonomy (PU→PA).
H9: Perceived autonomy has a positive effect on attitude towards use (PA→ATT).

However, although PE and PA are both considered as intrinsic reasons that influence
technology acceptance, the relationship between them is still unclear. As enjoyment is
derived from using the technology, and autonomy is closely connected to the specific
operation, PE may indicate a staged motivational outcome of PA. Hence, as an exploratory
expansion, the following hypothesis is added:

H10: Perceived autonomy has a positive effect on perceived enjoyment (PA→PE).

Furthermore, as reviewed in the literature, risk perception has a positive impact on an
individual’s attitude and behavior. Moreover, it may moderate the relationship between
characteristics of technology and attitude towards use [5,47,54]. In order to test both the
direct impact that perceived risk of COVID-19 (PROC) has on ATT and the moderating
impact that PROC has on relationships, the following hypotheses are developed:

H11: Perceived risk of COVID-19 significantly moderates the relationship between per-
ceived usefulness and attitude towards use (PROC→PU × ATT).

H12: Perceived risk of COVID-19 significantly moderates the relationship between per-
ceived ease of use and attitude towards use (PROC→PEOU × ATT).

H13: Perceived risk of COVID-19 significantly moderates the relationship between per-
ceived autonomy and attitude towards use (PROC→PA × ATT).

H14: Perceived risk of COVID-19 significantly moderates the relationship between per-
ceived enjoyment and attitude towards use (PROC→PE × ATT).

H15: Perceived risk of COVID-19 has a positive effect on attitude towards use (PROC→ATT).

It should be noted, in order to compare the differences in technology acceptance in virtual
tourism between actual tourists and potential tourists, that the relationships and hypotheses
among TAM factors are based on the real perceptions of actual tourists and the expected
feelings of potential tourists. Consequently, the hypothetical model is constructed in Figure 2.
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4. Methodology
4.1. Questionnaire Design

According to the hypothetical model, the questionnaire encompassed four sections on
(1) virtual tourism experience (have or never), (2) demographics (age, gender, profession,
education), (3) technology acceptance (PU, PEOU, PA, PE), (4) COVID-19 risk perception
(PROC), and (5) attitude towards use (ATT). The research constructs and items are depicted
according to the literature. For (3), (4), and (5), a total of 24 items are measured on a
five-point Likert scale, ranging from 1 (strongly disagree) to 5 (strongly agree).

Because the measurements were developed based on literature in English, the ques-
tionnaire was translated into Chinese. To make sure each question and item description can
be well understood, we conducted a pretest of 10 questionnaires in the beginning of March,
and adjusted the questionnaire design based on the suggestions of participants. These data
are not included in the main study.

4.2. Measurement Scale

The measurement scale and items are derived from TAM and existing research [30,41,57,69],
including recent studies adapted to the specific context of this paper and extensions of
TAM [13,17,35,59,62,65,70]. The measurement scale of ATT is also based on original [32],
improved [33], and extended [30] models of TAM in previous studies, as well as benefits
from the hazard-related attitudes proposed by El-Said and Aziz [5]. The measurement
scale of PROC is mainly developed from El-Said and Aziz [5] and Wang, Yeh, Chen, and
Huan [47].

To avoid understanding bias, the items in the literature were integrated, adjusted, and
translated by authors independently. Then, we held focus discussions several times to
identify the item descriptions based on the consistency method. Before the questionnaires
were distributed, we conducted a pilot test with people who had or did not have virtual
tourism experience to give advice for improvement. The final measurement scale is shown
in Table 2. It is necessary to emphasize again that the items of TAM factors are differently
described as the real perception of actual tourists and the expected perception of potential
tourists, while the measurement items of PROC and ATT are the same.

Table 2. Measurement scale and items.

Factors
Item Description

Actual Tourists Potential Tourists

Perceived Usefulness (PU)

PU1 VR application for virtual tourism is useful for collecting information I hope that a VR application for virtual tourism can be useful
for collecting information

PU2 VR tourism can improve my information gathering performance
and effectiveness

I hope that VR tourism can improve my information
gathering performance and effectiveness

PU3 Using VR technology makes travel planning more convenient I hope that using VR technology can make travel planning
more convenient

PU4 VR technology supports me in planning for future travels I hope that VR technology can support me in planning for
future travels

PU5 Experiencing VR tourism increases my knowledge about the
visited site

I hope that VR tourism can increase my knowledge about the
visited site

PU6 VR tourism is a useful way of learning history and culture of sites I hope that VR tourism can be useful for learning the history
and culture of sites

PU7 VR tourism enables me to visit places that I could not but would like
to visit

I hope that VR tourism can enable me to visit places that I
could not but would like to visit

Perceived Ease of use (PEOU)

PEOU1 The interaction with the VR application is clear and understandable I hope that the interaction with the VR application will be
clear and understandable

PEOU2 Experiencing the virtual tour does not require a lot of mental effort I hope that experiencing the virtual tour will not require a lot
of mental effort

PEOU3 I find it easy to operate the VR application and experience the
virtual tour

I hope it will be easy to operate the VR application and
experience the virtual tour

PEOU4 I find it easy to access the desired information through VR tourism I hope that the desired information will be easy to access
through VR tourism
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Table 2. Cont.

Factors
Item Description

Actual Tourists Potential Tourists

PEOU5 I find that the virtual tour experience is flexible to interact with I hope that the virtual tour experience will be flexible to
interact with

PEOU6 It is easy for me to become skillful at using the VR application I hope that it will be easy for me to become skillful at using
the VR application

Perceived Autonomy (PA)

PA1 When I am experiencing VR tourism, I can freely choose what I want
to do

I hope that I can freely choose what I want to do when
experiencing VR tourism

PA2 When I am experiencing VR tourism, I feel that I have a lot of control I hope that I can have a lot of control when experiencing
VR tourism

PA3 My travel experience is decided by my actions in the virtual world I hope that my travel experience can be decided by my
actions in the virtual world

Perceived Enjoyment (PE)

PE1 I have fun accessing information through interacting with the
VR application

I hope that accessing information through interacting with
the VR application will be fun

PE2 VR tourism brings me lots of enjoyment I hope that VR tourism will bring me lots of enjoyment
PE3 I enjoy and have fun in VR tourism I will enjoy and have fun in VR tourism
PE4 VR tourism does not bore me I hope that VR tourism will not bore me
PE5 I think VR tourism is very attractive I hope that VR tourism will be very attractive

PE6 The actual process of using the VR application is pleasant I hope the actual process of using the VR application will
be pleasant

PE7 The virtual world is interesting and I don’t feel bored in it I hope the virtual world will be interesting and I will not feel
bored in it

Perceived Risk of COVID-19 (PROC)
PROC1 I worry about my personal safety because of the spread of COVID-19
PROC2 I feel heightened tension when I am in crowded places
PROC3 I am afraid of COVID-19 harming my family and companions
PROC4 Even if allowed to visit physical attractions, I will not do it to avoid catching COVID-19

Attitude towards Use (ATT)
ATT1 VR tourism is a safe alternative that protects me from risks in the physical world
ATT2 Compared to physical tours, VR tourism can limit the spread of COVID-19 in a city
ATT3 It is acceptable to replace physical tourism with VR tourism in some special situations

4.3. Sampling and Data Collection

This study applied a non-probability and purposive sampling. The purposive sam-
pling method is used to select respondents who are most likely to give appropriate and
useful information [71]. It can be used for the consideration of representative and compara-
ble reasons when the measurements are homogeneous or similar [72]. Given the aims and
objectives of this study, we excluded those who had never been exposed to VR, because
only participants who knew of VR but did not experience it before can reveal the reasons
why they accept it or not and what they expect from it. Otherwise, it is more likely that
they do not accept it because of information barriers, which point to marketing problems
rather than the technology itself or the technological experience. Those who have used VR
technology in the tourism context are also included in the sample.

Due to the COVID-19 pandemic, many attractions are closed or have limited entry.
Therefore, it is difficult to perform fieldwork surveys. To collect the data, we implemented
an online questionnaire on a website and WeChat for Chinese tourists. The data collection
was maintained over a two-week period from 21 March to 3 April 2022, including weekdays
and weekends. Before answering the questionnaire, the participant was asked “Have you
ever seen, heard of, or learned about virtual technology in tourism?” Only if the answer
was yes, the second question would appear, “Have you ever experienced virtual tourism?”,
and then the online survey would continue. In total, 274 questionnaires were collected, and
239 of them are utilizable and sufficient for further analysis. The sample is generalizable
because the participants volunteered, and it is representative for each group through
automatic selection according to two questions.

Table 3 shows the sample characteristics. Generally, 57 participants had VR tourism
experience, and 182 participants had never experienced it before. This shows the divergence
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in peoples’ acceptance behavior and the reality is not so optimistic. Most actual tourists and
potential tourists are females, aged 18–25, and are students, and their education background
mainly entails an undergraduate or master’s degree. This respondent composition proves
that Generations Y and Z, who grew up in the era of communication technology, are the
adapters of technological innovation such as virtual tourism [73]. Moreover, similar to
relevant research in virtual tourism [4,73], there are more female respondents than males;
a possible cause may be that female tourists are more sensitive to the negative emotion
induced by crisis situations and are more willing to learn about or try virtual tourism.

Table 3. Sample characteristics (n = 239).

Actual Tourists N % Potential Tourists N %

Gender
Male 22 38.6 Male 68 37.4
Female 35 61.4 Female 114 62.6

Age
18–25 36 63.2 18–25 136 74.7
26–35 13 22.8 26–35 29 15.9
36–45 4 7.0 36–45 7 3.8
46–55 3 5.3 46–55 9 4.9
56 and above 1 1.8 56 and above 1 0.5

Occupation
Managers 1 1.8 Managers 3 1.6
Professionals 13 22.8 Professionals 22 12.1
Administrators 2 3.5 Administrators 6 3.3
Servicers 2 3.5 Servicers 11 6.0
Manufacturers 2 3.5 Manufacturers 2 1.1
Students 33 57.9 Students 125 68.7
Freelancers 4 7.0 Freelancers 13 7.1

Education
Senior and below 3 5.3 Senior and below 8 4.4
High vocation 2 3.5 High vocation 14 7.7
Bachelor 24 42.1 Bachelor 78 42.9
Master 26 45.6 Master 76 41.8
PhD and above 2 3.5 PhD and above 6 3.3

All 57 23.8 182 76.2

5. Results

IBM SPSS Statistics 20 was used to analyze the data and test the model, being a popular
software for statistical solutions of questionnaires. Before testing the hypotheses, both
exploratory factor analysis (EFA) and confirmatory factor analysis (CFA) were conducted
to test scale items. Then, three steps were employed to test the construct model: (1) path
analysis for the effect of TAM and PROC on ATT, (2) moderate effect examination of PROC,
and (3) comparison of construct model between actual and potential tourist groups.

5.1. Reliability and Validity of Construct Model

In EFA, we measured Cronbach’s α and composite reliability (CR) to verify the con-
sistency of the internal constructs. At the first level of latent variables, Bartlett’s test of
sphericity is 4410 (p < 0.000), the Kaiser–Meyer–Olkin (KMO) value is 0.910 (KMO > 0.7),
and Cronbach’s α is 0.800 (α > 0.7). At the second level of observation variables, setting
the minimum eigenvalue of 1, a principal component analysis with the varimax rotation
method is applied. Considering a higher variance explanation rate (>60%) and better con-
struct validity, some factors with correlatedly lower factor extraction (λ) for each variable
are deleted (PU1, PU2, PEOU2, PE1, PE3, PROC4). Table 4 shows the revised constructed
model with Cronbach’s α value of 0.927, which shows better reliability.
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Table 4. EFA test and reliability analysis results (n = 239).

Variables Factors M SD λ α

Perceived Usefulness (PU) PU1 4.12 0.747 - 0.846
PU2 4.10 0.800 -
PU3 4.33 0.695 0.631
PU4 4.30 0.744 0.590
PU5 4.38 0.694 0.574
PU6 4.36 0.747 0.626
PU7 4.49 0.727 0.580

Perceived Ease of Use (PEOU) PEOU1 4.29 0.791 0.585 0.872
PEOU2 3.92 1.021 -
PEOU3 4.27 0.748 0.693
PEOU4 4.31 0.759 0.678
PEOU5 4.31 0.827 0.673
PEOU6 4.26 0.790 0.690

Perceived Autonomy (PA) PA1 4.28 0.854 0.775 0.874
PA2 4.19 0.899 0.810
PA3 4.25 0.831 0.813

Perceived Enjoyment (PE) PE1 4.20 0.766 - 0.903
PE2 4.19 0.821 0.689
PE3 3.79 0.922 -
PE4 4.13 0.828 0.667
PE5 4.15 0.856 0.819
PE6 4.23 0.814 0.753
PE7 4.02 0.919 0.684

Perceived Risk of COVID-19 (PROC) PROC1 4.14 0.784 0.727 0.750
PROC2 3.85 0.958 0.621
PROC3 4.44 0.713 0.688
PROC4 3.50 1.122 -

Attitude towards Use (ATT) ATT1 4.07 0.852 0.755 0.779
ATT2 4.12 0.857 0.721
ATT3 3.74 1.049 0.634

Overall 0.927

Confirmatory factor analysis (CFA) was conducted by applying the highest probability
estimator to examine the items’ structure and the composition of the revised model. Two
types of validity were assessed: convergent validity and discriminant validity. According
to Table 5, all items were loaded significantly under prescribed determinants, and most of
them met the standardized factor (SFL > 0.6, p < 0.001). Table 4 also reports the average
variance extracted (AVE) and CR, which are higher than 0.5 (AVE) and 0.7 (CR), proving
the convergent validity of the research measures.

Table 5. CFA test and convergent validity analysis results (n = 239).

Variables Factors M SD SFL AVE CR

PU PU3 4.33 0.695 0.785 0.521 0.844
PU4 4.30 0.744 0.633
PU5 4.38 0.694 0.673
PU6 4.36 0.747 0.728
PU7 4.49 0.727 0.778

PEOU PEOU1 4.29 0.791 0.698 0.526 0.847
PEOU3 4.27 0.748 0.710
PEOU4 4.31 0.759 0.809
PEOU5 4.31 0.827 0.690
PEOU6 4.26 0.790 0.711

PA PA1 4.28 0.854 0.800 0.705 0.877
PA2 4.19 0.899 0.896
PA3 4.25 0.831 0.819

PE PE2 4.19 0.821 0.810 0.717 0.927
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Table 5. Cont.

Variables Factors M SD SFL AVE CR

PE4 4.13 0.828 0.849
PE5 4.15 0.856 0.901
PE6 4.23 0.814 0.918
PE7 4.02 0.919 0.747

PROC PROC1 4.14 0.784 0.858 0.501 0.797
PROC2 3.85 0.958 0.563
PROC3 4.44 0.713 0.715

ATT ATT1 4.07 0.852 0.859 0.557 0.787
ATT2 4.12 0.857 0.594
ATT3 3.74 1.049 0.763

According to Table 6, the diagonal coefficient is greater than the off-diagonal elements
in the corresponding rows and columns, and the measurement construction and items
have adequate discriminant validity. Overall, the six theoretical constructs applied in the
conceptual model have adequate reliability and validity.

Table 6. Correlation and discriminant validity (n = 239).

PU PEOU PA PE PROC ATT

PU 0.722
PEOU 0.680 0.725

PA 0.612 0.606 0.840
PE 0.669 0.665 0.613 0.847

PROC 0.211 0.198 0.144 0.224 0.708
ATT 0.383 0.283 0.234 0.351 0.497 0.746

5.2. Path Analysis Results

The path analysis was conducted to examine the effect among variables, and we used
SPSS with all major variables mean-centered (Table 7). The model of the actual tourist
group fits well (xˆ2⁄df = 0.393; GFI = 0.993, RMSEA = 0.000, RMR = 0.016, CFI = 1.015,
NFI = 0.991, NNFI = 1.077). The results show that PEOU has positive and significant effects
on both PU (β = 0.693, p < 0.001) and PE (β = 0.266, p < 0.05), PU has positive and significant
effects on PE (β = 0.374, p < 0.01) and PA (β = 0.372, p < 0.05), and PROC has positive
and significant effects on ATT (β = 0.397, p < 0.001). Therefore, H3, H4, H5, H8, and H15
were validated.

Table 7. Path analysis results (n = 239).

X→Y SE z p β HT

Actual tourists (n = 57)
H1: PU→ATT 0.212 1.252 0.211 0.206 ×
H2: PEOU→ATT 0.194 0.670 0.503 0.106 ×
H3: PEOU→PU 0.092 7.259 0.000 *** 0.693

√

H4: PEOU→PE 0.180 1.992 0.046 * 0.266
√

H5: PU→PE 0.192 2.738 0.006 ** 0.374
√

H6: PE→ATT 0.137 0.908 0.364 0.136 ×
H7: PEOU→PA 0.231 1.930 0.054 0.283 ×
H8: PU→PA 0.241 2.543 0.011 * 0.372

√

H9: PA→ATT 0.106 −0.012 0.991 −0.002 ×
H10: PA→PE 0.100 1.502 0.133 0.176 ×
H15: PROC→ATT 0.117 3.687 0.000 *** 0.397

√

Potential tourists (n = 182)
H1: PU→ATT 0.174 1.578 0.115 0.206 ×
H2: PEOU→ATT 0.174 −0.883 0.377 −0.120 ×
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Table 7. Cont.

X→Y SE z p β HT

H3: PEOU→PU 0.073 8.528 0.000 *** 0.649
√

H4: PEOU→PE 0.107 2.089 0.037 * 0.207
√

H5: PU→PE 0.109 2.758 0.006 ** 0.268
√

H6: PE→ATT 0.154 1.515 0.130 0.197 ×
H7: PEOU→PA 0.098 4.272 0.000 *** 0.407

√

H8: PU→PA 0.102 3.708 0.000 *** 0.353
√

H9: PA→ATT 0.164 −0.419 0.675 −0.055 ×
H10: PA→PE 0.100 3.659 0.000 *** 0.351

√

H15: PROC→ATT 0.105 3.261 0.001 ** 0.315
√

Note: * p < 0.05, ** p < 0.01, *** p < 0.001.

The model of the potential tourist group also fits well (x2⁄df = 1.505; GFI = 0.984,
RMSEA = 0.071, RMR = 0.018, CFI = 0.993, NFI = 0.981, NNFI = 0.966). The results show
that PEOU has positive and significant effects on PU (β = 0.649, p < 0.001), PE (β = 0.207,
p < 0.05), and PA (β = 0.407, p < 0.001). PU has positive and significant effects on both PE
(β = 0.268, p < 0.01) and PA (β = 0.353, p < 0.001). PA has positive and significant effects on
PE (β = 0.351, p < 0.001), and PROC has positive and significant effects on ATT (β = 0.315,
p < 0.01). Therefore, H3, H4, H5, H7, H8, H10, and H15 were validated.

According to the results, there is no direct effect of TAM (PU, PEOU, PA, PE) on
ATT in either group. This means that the technology acceptance of virtual tourism does
not significantly influence tourists’ attitude towards use from both actual and potential
perspectives. However, tourists’ PROC is proved to have a significant effect on their ATT.
Furthermore, whether the PROC can moderate the effect of TAM on ATT should be tested.

5.3. Moderating Effect of Perceived Risk of COVID-19

The moderate analysis was employed to examine the effect of PROC as a moderator.
SPSS was used with independent and dependent variables mean-centered (Table 8). Ac-
cording to the results, there is no significant moderating effect of PROC for either group.
Therefore, PROC should be regarded as an impact factor rather than a moderator, together
with factors of TAM.

Table 8. Path analysis results (n = 239).

DV: ATT SE t p β R2 F HT

Actual tourists (n = 57)

H11 PU 0.158 3.099 0.003 ** 0.377 0.357 9.825 ×
PROC 0.125 3.582 0.001 ** 0.405

PU × PROC 0.178 0.332 0.741 0.040
H12 PEOU 0.147 2.703 0.009 ** 0.320 0.332 8.796 ×

PROC 0.127 3.640 0.001 ** 0.420
PEOU × PROC 0.186 −0.108 0.915 −0.013

H13 PA 0.095 2.423 0.019 * 0.290 0.317 8.188 ×
PROC 0.127 4.104 0.000 ** 0.472

PA × PROC 0.164 −1.547 0.128 −0.186
H14 PE 0.105 2.978 0.004 ** 0.339 0.346 9.355 ×

PROC 0.126 3.571 0.001 ** 0.406
PE × PROC 0.154 −0.960 0.341 −0.108

Potential tourists (n = 182)
H11 PU 0.137 1.872 0.064 0.191 0.195 7.736 ×

PROC 0.108 3.216 0.002 ** 0.315
PU × PROC 0.163 −0.771 0.443 −0.074

H12 PEOU 0.135 0.653 0.515 0.068 0.157 5.961 ×
PROC 0.111 3.588 0.001 ** 0.361
PEOU × PROC 0.182 −0.405 0.686 −0.039
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Table 8. Cont.

DV: ATT SE t p β R2 F HT

H13 PA 0.130 0.797 0.427 0.082 0.167 6.429 ×
PROC 0.111 3.657 0.000 ** 0.369
PA × PROC 0.175 −0.888 0.377 −0.087

H14 PE 0.117 2.271 0.025 * 0.221 0.203 8.129 ×
PROC 0.107 3.298 0.001 ** 0.320
PE × PROC 0.161 1.244 0.217 0.114

Note: * p < 0.05, ** p < 0.01.

5.4. Comparison of Actual and Potential Groups

The results of path analysis and moderate effect analysis show some similarity in
variable relationships between actual and potential tourist groups. The main differences are
the effect paths from PEOU to PA and from PA to PE (Figure 3). These two paths indicate
that the expected ease of use is important to potential tourists and will positively affect
their expected autonomy, which in turn will further affect their expected enjoyment of the
virtual experience.
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6. Discussion and Conclusions
6.1. Discussion

Based on the integrated framework of the Reasoned Action Theory and the Technology
Acceptance Model, we focused on the impact of tourists’ perceived/expected technology
acceptance on their attitude towards the use of virtual tourism from the comparison
perspective of tourists’ experience. At the same time, the effect of perceived risk of COVID-
19 was tested by path analysis and moderate analysis in the post-pandemic stage. The
results validate some previous conclusions and present some new developments.

First, there is a significant difference between the sample size of the potential and
actual tourist groups. As a new exploration that simultaneously considers the technol-
ogy acceptance of two different groups who have not experienced virtual tourism and
those who have, the results of the difference between group numbers are surprising but
explainable. As indicated, virtual tourism not only stimulated positive sentiments such
as the expectations and curiosity of tourists, but also motivated negative attitudes such as
strangeness of a new form of tourism [6]. These sentimental causes may be reasoned for
this sample difference.
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Second, previous studies found effect paths from TAM to ATT in virtual contexts, such
as student acceptance of virtual laboratories [74] and e-learning [70], users’ attitude towards
using VR hardware [35], and tourists’ behavioral intention of using virtual technology for
travel planning [75]. Usefulness is found to be the primary determinant of technology usage,
while ease of use and enjoyment are secondary determinants [30,32,33,76]. Meanwhile,
there are also some studies that observed a stronger effect of enjoyment on attitude than
ease of use and/or usefulness [77,78]. In contrast, we did not find that factors of the
Technology Acceptance Model have a significant effect on attitude towards the use of
virtual tourism.

However, this result is not contradictory to all studies. For example, ease of use
was found to not have an influence on attitude towards education in 3D virtual environ-
ments [79], or applications in tourism within the context of the COVID-19 pandemic [61].
The adoption attitude and use intentions for virtual tourism would be affected by hazard-
related attributes and risk perception of COVID-19 [5]. These studies provide an expla-
nation for the lack of significance in this paper, which is the special background of the
post-COVID-19 period. Furthermore, it might be explained by the instability of the effect
raised in two meta-analyses of TAM [80,81] or different sample sizes that each factor of
TAM needs [17,80]. Thus, the findings may not be the same in different studies because of
various sample sizes.

Third, the complex interaction among factors of TAM is proved. Similar to most
research, we found a significant effect path from ease of use to usefulness from both
perceived and expected perspectives. Moreover, we extended the TAM by adding PA and
PE as critical compositions referred to recently by researchers [59,65,75] and provided new
findings on the effect paths from usefulness to autonomy and enjoyment, and from ease of
use to enjoyment. These findings, to some extent, compensate for the lack of experience
and internal motivation in technology acceptance research on virtual tourism.

Fourth, there are two interesting findings in comparative differences between the
actual and potential tourist groups. Particularly, the effect paths from ease of use to
autonomy and from autonomy to enjoyment was only found in potential tourists. These
findings indicate that ease of use is important for tourists to immerse themselves in virtual
tourism and feel autonomy, which would further influence the enjoyment of the travel
experience. However, the application of virtual technology in tourism is not able to satisfy
this expectation. As some recent scholars have pointed out, the VR literature has ignored a
call for further study of negative responses of tourist experiences [18,82]. The inability of
tourists to satisfy their perceived autonomy and perceived enjoyment due to the ease of
use of technology is a complement to this response.

In addition, the significant influence of perceived risk of COVID-19 on attitude towards
the use of virtual technology in tourism was found. This suggests that the perceived risk of
COVID-19 is one of the causes that directly influences tourists’ attitude towards using VR,
rather than playing the role of a moderator. This finding confirms that people’s perception
of danger in tourism during the spread of COVID-19 drives them to avoid crowded
destinations [3] and adopt safer alternatives such as virtual tourism [5], for both potential
and actual tourists. At the same time, it provides evidence for our points that COVID-19
should not only be regarded as a background for research or social phenomena—its key
role as an influencing factor should also be properly recognized.

6.2. Theoretical Contributions

The first contribution of our study is the construction of a model that applies TAM and
TRA, which re-examines their applicability in virtual tourism from the new perspective
of crisis situations. The factors of technology acceptance are regard as reasons that can
explain and predict tourists’ attitude towards technology use, which leads to usage actions.
This study provides specific empirical evidence to prove that TRA and TAM can be used to
assess the acceptance of new technologies in crisis situations.
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Second, one of the original contributions of this study is a measurement scale com-
posed of the extended TAM with PE, PA, attitude towards use, and perceived risk of
COVID-19 through a two-step test (EFA and CFA) for virtual tourism research. Except
for PE and PEOU, the intrinsic factors such as hedonic motivation and experience quality
expectation are also important but ignored. This study finds that intrinsic (enjoyment, au-
tonomy) and extrinsic (usefulness, ease of use) are significant predictors in virtual tourism,
and this is also compatible with earlier studies [13,59]. Moreover, a measurable scale for
risk perception of COVID-19 suitable for virtual tourism research is also included, and
to some extent provides theoretical and methodological references for future research on
virtual tourism in crisis situations.

Third, we clarified that the effect paths between factors inside the TAM are important
discoveries for related research. The results of this study highlight that using the indicators
of technological experience (including PU, PEOU, PA, PE) to predict user attitudes is not
always effective. Our study focusing on tourists in the post-pandemic situation is an
empirical example. Meanwhile, the direct effect path from perceived risk of COVID-19 to
user attitude, rather than a moderator role between TAM and attitude, is a new finding
that can complement existing conclusions in previous studies. These findings enhance the
framework for the formation of virtual tourist acceptance in crisis situations. Some scholars
believe that after the COVID-19 pandemic ends, virtual tourism and face-to-face on-site
visits will continue to coexist [6]. It is recommended that tourism researchers consider their
respective scenic spot strategy portfolio design under both normal market conditions and
crisis conditions [83,84]. In crisis conditions, the risk perception of COVID-19 is useful to
predict tourists’ attitude towards using VR. When the crisis ends, the indicators in the TAM
are still useful in improving the technological experience and helping to enhance quality.

Furthermore, the comparative perspective in this paper provides the technical expecta-
tions of potential tourists and the real experience of technology applied in virtual tourism.
The comparison results can reveal how the factors of technology acceptance differ in actual
and expected performance, and how they affect the final attitude of tourists towards use.
To the best of our knowledge, no empirical study exists approaching this comparative
perspective—this current study is an exploration that attempts to reveal the differences
between expectation and reality in order to understand group characteristics of virtual
experiences. Differences in results can reveal specific aspects that tourists expect but are not
satisfied in actual virtual tours, thus guiding the technical improvement of virtual tourism.

6.3. Practical Implications

This paper provides some evidence for virtual technology improvement and virtual
tourism development. On the one hand, the differences between expectation and reality
suggest improvement guidance from a human-oriented perspective. The usefulness and
ease of use should be considered as foundational technology standards of technology
acceptance. At the same time, autonomy and enjoyment should be valued as the means
of improvement because of tourists’ inherent expectations. On the other hand, the direct
effect of perceived risk of COVID-19 for both potential and actual tourists provides a useful
avenue for tourism practitioners to conduct marketing. In the case of repeated epidemics
of COVID-19, the tourism industry is capricious, susceptible to vigorous recovery and
depression. The marketing publicity of virtual tourism as a temporary alternative should
appease tourists’ fear and anxiety, and guide their intention for secure travel. The findings
of this study can provide a reference for product designers and industry practitioners of
virtual tourism. The results suggest not only the potential development opportunities for
virtual tourism, but also the lack of attention on the expectations and inherent psychological
characteristics of tourists.

First, the difference in sample counts between potential tourists and actual tourists
intuitively reflects the limited popularity of virtual tourism at the current stage of de-
velopment. The result urges the tourism industry to realize the development status of
virtual tourism rather than be overly optimistic. Many tourists are still looking at this
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new way of traveling rather than trying it, so tourism marketing needs to consider how
to attract tourists to experience it in person, such as providing free experience on-site or
online, strengthening advertisements, or facilitating education to reduce the strangeness of
the concept.

Second, the future development of VR tourism should pay attention to the expectations
and inherent psychological characteristics of potential tourists. The virtual tourism product
designer should pay more attention to easy operation and high efficiency and try not to
complicate the tourism activities in the virtual world. The ease of use of virtual tourism
benefits tourists’ perceived autonomy. Tourists expect that they can have a lot of control
and choose freely what they want to do, and create their experience by their own actions, so
that they will feel more enjoyment with virtual tourism. Therefore, virtual tourism product
designs should provide more possibilities for tourists to create the activities by themselves,
or allow more decisive steps and options to shorten the psychological distance between the
virtual world and the tourist experience.

In addition, given the direct effect of COVID-19 risk perception, managers of tourism
destinations can adapt two strategies: a crisis response and a non-crisis development
perspective. Under crisis circumstances, managers can focus on the safety of virtual
tourism to attract tourists and relieve destination pressure. Furthermore, a sufficiently
clear and acceptable technical presentation needs to be provided for tourists, especially
those who are still hesitating to try virtual tourism. Importantly, managers must clarify the
development trends and roles of virtual tourism when the crisis ends. It is necessary to
consider how virtual tourism can assist the brand sustainability of tourist destinations after
the availability of on-site tourism [85]. For example, an interactive design of a destination’s
real scene and the virtual world of the destination, including time and space, can avoid the
reduced availability of virtual tourism after the crisis, and at the same time build motivation
for subsequent on-site tourism during the crisis.

6.4. Limitations and Future Research

Our study is exploratory research for revealing reasons of technology acceptance and
causes of attitude towards the use of virtual tourism, providing theoretical contributions
and practical implications. However, there are still some limitations. (1) Although it
strictly followed the systematic literature review to enhance the theoretical framework
and construct the measurement scale, it may be subjective due to theoretical accumulation
and knowledge reserves. In the future, the theoretical framework and constructed mea-
surements presented here need more support from other empirical tests. (2) The sample
sizes for factors of TAM were not homogenous, and more tests are needed. We tried to
ensure that the data can reflect the real market situation of virtual tourism development,
and that the samples are appropriate and representative, but it is difficult to completely
avoid the possible impact of the small sample size. More samples may help enhance the
robustness of the results. (3) This study focused on the outcomes of tourists’ acceptance of
technology applied in virtual tourism, but did not consider the technology itself in more
detail. Considering the importance of tourists’ inner psychological experience found in
this study, future research could explore more micro causes from technology applications,
e.g., technical elements such as color, voice, sensitivity, and interactivity and embodied
experiences such as vision, auditory, and touch. (4) In order to obtain the data on the real
market status, this paper does not control the individual characteristics of tourists (e.g.,
age, gender) or external environmental factors (e.g., social influence). Future research can
further control and explore these variables.

6.5. Conclusions

Academia and the tourism industry have shown great enthusiasm for the development
of virtual tourism, especially given the current restrictions on real tourism. In the urgent
search for alternative solutions or sustainable development paths, both academia and
the industry need to understand the application effects of virtual technology in tourism
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and consider the future development of virtual tourism from the perspective of tourists.
Therefore, both the experience brought by the technology itself and the experience demand
driven by the intrinsic motivation of tourists should be taken seriously. In addition, to
better understand the response of tourists to crisis situations, researchers should consider
tourists’ perception of risk rather than just taking the COVID-19 pandemic as a special
context. In conclusion, we constructed a theoretical model based on the Theory of Reasoned
Behavior, extending the Technology Acceptance Model from hedonic motivation and tourism
experience perspectives. We also considered and examined the impact of COVID-19 risk
perception. Methodologically, tourists are divided into actual and potential tourist groups
according to their virtual travel experience, and the standardized path examination was
used to assess the hypothesized relationships.

Based on our results, the usefulness of virtual tourism technology has significant
effects on autonomy and enjoyment. Tourists’ perception of technology usefulness can
basically meet their expectations, so that the autonomy and enjoyment are perceived as
well as tourists expected. Ease of use is another basic factor that leads to enjoyment
for both potential and actual tourists. According to tourists’ expectations, the ease of
use of technology would also significantly affect autonomy and thus lead to enjoyment.
However, the perceived results do not satisfy this tendency. This means that there is
still a theoretical path of the enjoyment of tourists in virtual tourism that has not been
achieved in the industry, that is, designing simple and clear operations to make tourists
feel free and in control, and thus enjoy the virtual tourism experience. Our conclusions are
acceptable regardless of crisis conditions and have a general meaning. The conclusions
of this paper regarding the impact of COVID-19 also apply to specific risk situations.
Therefore, this study could give references for the sustainable development of virtual
tourism for different situations.
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