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Abstract. In this Covid-19 pandemic ‘new normal’ era, Virtual Tourism could
play a significant role in encouraging visitation and other tourism behaviors.
Tourists’ visit intention and VR users’ continued use were determined by the
hedonic motivation and technology acceptance model (TAM). However, there are
limited studies on flow in virtual tourism. To address this gap, this study aims to
examine the determinants affecting Visit Intention within Tourists in Indonesia.
Empirical data from stay-at-home tourists during the pandemic who has been used
VR application for the virtual tour were tested against the proposed research
model by using structural equation modeling. The data was collected through an
online survey involving 100 participants who have used and experienced virtual
tourism during the pandemic. The results indicated that flow and continued use
are the main factors affecting visit intention, whereas usefulness and enjoyment
are the main factors affecting flow. The findings of this study provide several
important implications for virtual tourism researches and practices.
Keywords: Flow, TAM, Visit intention, Virtual tourism

1 Introduction
Since it was declared as an outbreak [1] and pandemic [2], the novel
Coronavirus (Covid-19) is challenging the world. Unprecedented travel
restrictions and stay-at-home orders are causing the most severe disruption on
the global economy, including tourism [3]. Many governments all over the
world are taking severe measures to prevent and contain the spreading the virus,
including Indonesia [4]. Despite significant growth over the year on tourism in
Indonesia [5], this pandemic could decrease international tourists' arrival
significantly [6].
On the other hand, Virtual reality (VR) is one of the most important topics
in contemporary information management, given its increasing application in
several industries [7–9], including tourism [10–15]. VR tourism is a virtual
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representation of an actual attraction, destination, or visitor experience that is
designed as a prelude to visitation or to extend previous experiences of
consumers [14]. While initially mainly formulated for management and
marketing purposes [16].
Analyzing the effect of virtual reality (VR) tourism on the intention to visit
has become an interesting topic in recent years [10, 12, 15]. Previous researches
have utilized VR tourism user behavior using the technology acceptance model
[10, 12, 17], hedonic motivation [13, 14, 18] and flow theory [12, 14, 15] to
understand tourists‘ experience on using 3D virtual world in tourism [17]. VR
tourism is a visual depiction of real attractions, locations, or tourist interactions
that are planned as a prelude to experiencing or expanding previous user
experiences [14], providing necessary travel knowledge through destination
experience representatives to persuade tourists to take action to visit tourist
destinations [19–21].
Although VR technology has demonstrated its capabilities and is potential
for a useful marketing tool [14], several studies show different research results
related to this research framework that integrates technology acceptance model
(TAM), hedonic motivation (i.e., enjoyment), and flow theory. The result [17]
did not find that perceived ease of use could increase enjoyment, contradicted
other findings [9, 12, 18, 22], the result of research [13] showed that perceived
usefulness did not support flow experience, which was not in line with the study
findings [12, 14, 23, 24]. Moreover, the results of research [14] show that
perceived ease of use does not affect the flow state, contrary to other findings
[12, 23, 25]. Therefore, this study will confirm those differences.
Furthermore, empirical studies have not adequately examined how the
continued relationship between VR use will affect the intention of tourist visits
to tourist destinations. Recent research [15] has utilized the relationship of
affective response (i.e., enjoyment, emotional involvement, and flow state),
attachment to VR, and visit intention. Kim and Hall [14] have tested the effect
of flow state on subjective well-being and continued use. Lee [8] investigated
through his research framework that VR satisfaction could affect intention to
continue using VR and intention to visit a real destination. However, no research
framework explains that the continued use of VR could directly influence the
intention to visit. So far, there is a lack of empirical evidence for this argument.
In line with the prior considerations mentioned, to bridge the gap in the
literature, this study examines the integration of the technology acceptance
model (i.e., perceived ease of use, perceived usefulness), hedonic motivation
(i.e., enjoyment), and flow theory in the context of virtual tourism. The purpose
of this study was to determine which factors encourage potential tourists to visit
tourist destinations displayed in VR, from the perspective of technology

acceptance and hedonic motivation. Specifically, this study has three objectives:
(1) to validate the effect of technology acceptance and hedonic motivation (i.e.,
enjoyment) on VR experiences related to tourism; (2) to examine the impact of
the flow experience on continued use of VR and the intention of visiting tourist
destinations; (3) to investigate the effect of continued use of VR in predicting
visitation intentions of prospective tourists depicted in VR.
Consequently, this study contributes to the development and testing of
theoretical models of TAM, hedonic motivation, and flow theory for the use of
continuous VR and actual visits. Furthermore, the findings of this study may
guide in developing useful promotional tools and market segmentation
strategies for both parties, VR application developers, and tourism industry
entrepreneurs.

2 Literature review
2.1 Theoretical background
Virtual tourism
Hobson and Williams [16] defined VR as an interactive digital-generated
platform, enabling participants to explore virtual environments using a headmounted display (HMD) of a VR device. In the tourism industry, VR was used
as a marketing tool to communicate with tourists by presenting information on
destinations [12]. In recent years, the 3D virtual world has presented tourism
destination promoters with the ability to interact with future travelers by
providing an immersive interface that allows prospective tourists to look for
tourism destinations [17]. VR offers the opportunity to create new interactions
that could be of great value to heritage and environmental resources [26]. VR
tourism offers potential tourists the chance to experience environments,
journeys, sights, and special events from the comfort of their homes before
choosing to visit [27].
VR has gained high interest from researchers and industries [28, 29].
Although VR has had a significant impact on tourism-related contexts, little
understudies have been investigated that encourage VR tourists to visit the VR
tourism destinations [15]. Hence, this study employs flow theory to resolve the
gap in the literature by exploring the impact of technology acceptance model
and hedonic motivation, which also influence continued use of VR tourism
experiences and visit intention by prospective users who encounter VR tourism
to the destinations seen in VR tourism activities.

Technology acceptance model (TAM)
Davis [30] suggested TAM measure an individual's adoption of IT,
postulating that perceived usefulness and perceived ease of use dictate an
individual's attitude towards using IT. Perceived usefulness applies to the degree
that individuals feel computer technology can allow them to serve their work
better. Perceived ease of use applies to how a program is user-friendly, ensuring
the efficiency gains are not overweighed by the implementation effort.
Mostly, numerous investigations have been carried out systematically with
the implementation of a TAM leading to the adoption of IT by consumers [7, 9,
10, 12, 14, 17, 20, 22, 23, 31]. Many researchers have successfully used TAM
to investigate the acceptance of technologies related to the Internet in many
fields. In the field of information, technology, and tourism TAM has also gained
substantial support from tourism researchers. Tourism study has commonly
used the TAM to describe tourist behavior in VR [12, 14, 17], developed a
hedonic motivation system adoption model (HMSAM) to highlight hedonic
motivation systems for fun [14, 18]. Despite the considerable impact of hedonic
motivation systems on VR visitors, however, there is minimal VR tourism
research on the continued use of customers, especially the enjoyment and flow
state associated hedonic motivation [14]. This research advances the original
TAM by combining perceived enjoyment as a variable of belief. Thus, this
research considers providing a better understanding of the adoption of this
technology by the tourist, indicating that perceived usefulness, perceived ease
of use, and perceived enjoyment were major factors affecting the attitudes and
intentions of the tourist to use VR in the decision-making process for the visit
intention.
Hedonic motivation system
Systematic analysis of hedonics consumption, grounded in marketing
literature, started in the 1970s [32, 33]. Hirschman and Holbrook [32] deﬁned
hedonic consumption as “those facets of consumer behavior that related to
multisensory, fantasy and emotive aspects of product usage experience” and
argued that the hedonic consumer viewpoint is not intended to replace
traditional consumer ideas but to supplement them and expand our
understanding of consumer behavior in marketing. They announced that
hedonic consumer behavior involves emotional and creative reactions to goods.
A study of the literature indicates hedonic constructs of enjoyment [34, 35]
are essential considerations for the interpretation of simulated reality in human

and computer interaction studies [12]. Venkatesh [36] deﬁned enjoyment in the
computer-mediated environment as “the extent to which the activity of using a
speciﬁc system is perceived to be enjoyed in its own right aside from any
performance consequence resulting from system use.” Researchers have
customized the TAM to demonstrate how mainly intrinsic or hedonic motivation
systems are adopted [14]. Lowry et al. [18] proving that flow as a full mediator
is a strong and suitable determinant of intention to use VR. Kim and Hall [14]
applied the flow state as a key mediator of VR tourism use. Based on the
literature review, we expand HMSAM by adding flow state, continued use as a
first target variable, visit intention as a second target variable, then link the two
target variables to check a new context of user-related tourism VR.
Consequently, this research uses HMSAM to classify consumer behaviour in
the VR tourism domain.
Flow theory
The concept of flow was defined as “the holistic sensation that people feel
when they act with total involvement [37]. Flow theory was one of the primary
hedonic scientific constructs in the study of consumer behavior in technology
usage [11, 35]. Flow theory is a valuable resource for understanding the
perspectives of individuals when exploring virtual worlds, and the flow
condition was described as mediating the interaction between the participants
and the future actions of VR tourists [38]. When entering a flow state, an
individual becomes fully concentrated on their activity and experiences several
positive experiential characteristics, including great pleasure and lack selfawareness [39]. In brief, flow experience suggests an emotional response selffeeling that a person gets, especially from a beneficial activity involvement/
interaction [40].
Siekpe [41] treats flow as a multidimensional construct, although its
definitions and operationalizations differ considerably. In this study, the
researcher treats flow as a first-order construct as has been used by previous
researches [12–14, 22–25, 42, 43]. The benefit of virtual user flow state tourism
study has not been concerned with understanding the optimum utilization of VR
users, in particular the precedent of flow state integration in HMSAM [14].
Furthermore, this study chooses flow as the key determinant of continued use
of VR and visit intention.

2.2 The Proposed Model
The conceptual model that we propose is in line with the model developed by
Kim and Hall [14] in which other consequences are incorporated into the model.
Despite this, their study was not provided evidence of empirical research
assessing the use of continuous VR for visit intention. The following hypotheses
are presented based on the review of the literature in the preceding sections (see
Fig. 1). Several previous studies have examined the impact of technology
acceptance and hedonic motivation on VR user experience in the context of
virtual tourism: perceived ease of use has a positive influence on perceived
usefulness (H1) [7, 9, 10, 17, 18, 23], and perceived enjoyment (H2) [9, 12, 18,
22]; perceived usefulness (H3) [12, 14, 23, 24], perceived ease of use (H4) [12,
23, 25], perceived enjoyment (H5) [13, 14, 18] has a positive effect on flow;
flow has a positive impact on continued use (H6) [14, 22, 23, 42–45], and visit
intention (H7) [11, 12, 15, 46]. Then as a further analysis the researcher
suspected that continued use has a positive effect on visit intention (H8).

Fig. 1. The proposed research model

3 Research Methods
The study uses a quantitative approach methodology. The participants are
virtual tourism users. They were involved in this study because it is directly
related to the use of virtual tourism, so it can be ascertained that the research
results are not biased. Study participants were asked to fill out the survey

comfortably. The survey questionnaire was distributed online through the
WhatsApp application to test hypotheses and to overcome research objectives.
In this study, all measurement scales were adapted from previous studies, which
are presented in Table 1. Data were analyzed using structural equation modeling
(SEM) through partial least square (PLS) because PLS-SEM was built on
techniques that did not assume that the data should be normally distributed [47].
Table 1. Measurement Scale
Constructs
Perceived
ease of use

PEU1
PEU2
PEU3

Perceived
usefulness

PEU4
PU1
PU2
PU3
PU4

Perceived
enjoyment

PE1
PE2
PE3
PE4

Flow

F1
F2
F3
F4

Continued
use

CU1
CU2

Items
It is easy for me to become skillful at using VR
application
Learning to operate VR application was easy for me
Using VR application for virtual tourism does nor
require a lot of mental effort
Overall, I find it easy to use a VR application
VR application for virtual tourism is useful for
collecting information
Using VR technology makes travel planning more
convenient
I find VR is useful for travel planning tasks
VR technology would support me in planning for
future travels
I find VR application is very attractive to use
The actual process of using VR application is
pleasant
I have fun using VR application
I thought experiencing in a 3D virtual world was
quite enjoyable
When I am using VR application for a virtual tour,
time seems to pass very quickly
When I am using VR application for a virtual tour, I
forget all concerns
Using VR application for virtual tour often makes
me forget where I am
When using VR application for a virtual tour, I feel
in control
I will continue to use VR application for a virtual
tour in the future
I will update the VR application for a virtual tour in
the future

Sources
[7, 14]

[14, 48]

[12, 14, 48]

[12, 14]

[10, 14]

CU3
CU4
Visit
intention

VI1
VI2
VI3
VI4

I will search for VR application for virtual tour in
the future
I predict I will use VR application for virtual tour in
the future
After the virtual tour, I will try to visit the place in
the future
After the virtual tour, I want to find out more
information about the place
I intend to visit the place frequently after
experiencing VR application for virtual tour
I will recommend the place others after experiencing
VR application for virtual tour

[10, 11]

4 Analysis and results
4.1 Sample characteristics
The sample size (n=100) varies hugely according to the characteristics of
the respondent. The respondents (56% male, 44% female) cover a wide variety
of ages (21-29, 46%; 30-39, 35%; 40-49, 14%; >50, 5%). Certain categories are
as follows: 21% of participants are employees, 17% are students, 14% are
YouTubers (vloggers), and a few others. The majority using virtual reality based
on smartphones (51%).
4.2 Validation of the measurement model
Before analyzing the structural model, we must first measure the model.
This is intended to test the reliability and validity of the indicators forming the
latent constructs. PLS is very helpful because it has fewer restrictions on data
normality and is ideal for model exploration and theory development [49, 50].
To test the convergent validity and reliability of the statement items, the
value of the factor loadings was evaluated. Table 2 shows all loading
measurements of the statement items, which were obtained from confirmatory
factor analysis for each latent construct, with the recommended minimum
threshold of 0.70 [51, 52], which shows the items the statement can meet the
convergent validity value. There are still constructs that have an outer loading
value <0.7, which is still acceptable for the construct development stage [53–
55].

Table 2. Results of confirmatory factor analysis
Constructs
Perceived ease of use

Items Loadings Mean
SD
CR
α
AVE FVIF
PEU1 0.893
4.030 0.870 0.907 0.864 0.710 2.257
PEU2 0.809
3.980 0.887
PEU3 0.861
4.000 0.829
PEU4 0.804
4.000 0.899
Perceived usefulness
PU1 0.765
4.070 0.795 0.860 0.783 0.606 2.486
PU2 0.747
3.880 0.935
PU3 0.833
3.890 0.952
PU4 0.767
3.950 0.892
Perceived enjoyment
PE1 0.814
4.040 0.790 0.813 0.693 0.523 2.900
PE2 0.708
4,070 0.728
PE3 0.695
4.000 0.804
PE4 0.668
3.900 0.893
Flow
F1
0.766
3.740 1.060 0.864 0.791 0.614 1.899
F2
0.758
3.440 1.085
F3
0.771
3.420 1.084
F4
0.837
3.650 1.029
Continued use
CU1 0.813
4.020 0.910 0.865 0.794 0.616 2.709
CU2 0.806
3.840 0.861
CU3 0.805
3.940 0.874
CU4 0.711
4.130 0.706
Visit intention
VI1
0.691
4.040 0.706 0.834 0.739 0.559 2.451
VI2
0.756
4.170 0.790
VI3
0.838
3.620 1.126
VI4
0.696
3.850 0.957
Notes: Loadings factor significant at the P < 0.001 level; SD = Standard deviation;
CR = Composite reliability; AVE = Average variance extracted; FVIF = Full
Collinearity variance inflation factor; All scales were reflective and used a Likert
five-point scale

The value of composite reliability and Cronbach's alpha are also measured to
ensure measurement reliability. As shown in Table 2, five variables have
composite reliability and Cronbach's alpha values that exceed the recommended
threshold. Meanwhile, Cronbach's alpha for perceived enjoyment is still below
0.7. But, the composite reliability value has been more than 0.7 so that
researchers can ensure that all constructs meet the reliability of internal
consistency [56, 57]. Furthermore, seeing the magnitude of the AVE value
generated in each construct, which value is >0.5, this means that all constructs
have met the criteria of convergent validity. Then the Full collinearity value of
VIF in each construct also fulfills the rule of a thumb measurement model that
is <3.3, which means that there is no multicollinearity problem between
indicators.

Furthermore, the latent construct (variable) in the study will also be tested for
discriminant validity. Table 3 describes the discriminant validity of this study.
The high value of discriminant validity provides evidence that a construct is
unique and able to capture the phenomenon being measured.
Table 3. Latent variable correlations and square roots of AVEs
Perceived ease of use (PEU)
Perceived usefulness (PU)
Perceived enjoyment (PE)
Flow (F)
Continued use (CU)
Visit intention (VI)

PEU

PU

PE

F

CU

VI

0.843
0.600
0.706
0.496
0.610
0.564

0.779
0.584
0.545
0.650
0.708

0.723
0.592
0.712
0.635

0.784
0.637
0.566

0.785
0.626

0.748

4.3 Assessment of the structural model
Table 4 presents a summary of the fit indices data models that are often used in
this type of analysis [50, 58]. Four fit indices are shown, namely average path
coefficients (APC), average R-squares (ARS), average full collinearity variance
inflation factor (AFVIF), and Tenenhauss goodness-of-fit index (GoF). This
compatibility index allows us to assess the extent to which the hypothesized
model fits the data. The APC and ARS indices reveal problems related to
structural models (relationships between related variables), while AFVIF and
GoF are useful in identifying issues associated with measurement models (the
relationship between latent variables and indicators).
Table 4. Model fit indices
Fit index

Value

Significance or acceptance level

APC
ARS
AFVIF
GoF

0.437
0.445
2.450
0.519

P<0.001
P<0.001
Acceptable if ≤ 5, ideally ≤ 3.3
Small ≥ 0.1, medium ≥ 0.25, large ≥
0.36

APC was found to be statistically significant (P <0.001), as was ARS (P
<0.001). AFVIF is found with a result of 2,450, which means it is below the
threshold of the value 3.3, which indicates there is no wide collinearity in the
model. The resulting GoF is at 0.519 above 0.360, which means a large fit.
Overall, this fits an index that suggests good model-data congruence, when
considered together, and gives us confidence that hypothesis testing results are

not significantly distorted by model misspecification bias. Table 5 summarizes
whether or not there is support for the hypothesis.

Fig. 2 Results of structural modeling

Based on Figure 2, perceived ease of use has a significant effect on perceived
usefulness (β = 0.65, P <0.001), is significant for perceived enjoyment (β = 0.71,
P <0.001), perceived usefulness has a significant effect on flow (β = 0.28, P
<0.001), perceived enjoyment has a significant effect on flow (β = 0.38, P
<0.001), but perceived ease of use has no statistical effect on flow (P = 0.22),
while flow has a strong effect on continued use (β = 0.64, P <0.001), also has a
significant effect on visit intention (β = 0.29, P = 0.002), an important finding
in this study shows that continued use has a significant effect on visit intention
((β = 0.47, P <0.001). ), which means that the hypotheses H1, H2, H3, H5, H6,
H7, and H8 are accepted, while the hypothesis H4 is rejected. The decision
criterion (conclusion) is to look at the significance value of the P-value to
determine the effect of the variables based on the hypothesis built through the
resampling procedure. The significance value used was two-tailed with a Pvalue of 0.05 (significance level = 5%). The overall hypothesis test results are
presented in Table 5.

Table 5. Result of Hypotheses
H1
H2
H3
H4
H5
H6
H7
H8

Path coefficient
P-value
T-value
Supported
Easeuse  Usefulns
0.652
<0.001
11.177
Yes
Easeuse  Enjoymen
0.711
<0.001
11.241
Yes
Usefulns  Flow
0.276
<0.001
2.503
Yes
Easeuse  Flow
0.089
0.218
0.783
No
Enjoymen  Flow
0.375
<0.001
2.890
Yes
Flow  Continus
0.639
<0.001
9.234
Yes
Flow  Visititn
0.287
0.002
3.038
Yes
Continus  Visititn
0.467
<0.001
4.122
Yes
Notes: Easeuse = perceived ease of use; Usefulns = perceived usefulness; Enjoymen =
perceived enjoyment ; Continus = continued use: Visititn = visit intention

5 Discussion
As presented in the literature, this study has examined perceived ease of use,
perceived usefulness, perceived enjoyment, flow, continued use, and visit
intention in different virtual tourism contexts, in a pandemic situation.
Therefore, this study seeks to examine the impact of factors from technology
acceptance (perceived ease of use, perceived usefulness) and enjoyment on flow
conditions and their impact on the continued use of virtual reality and the
intention to travel. Towards this task, a series of hypotheses tests were carried
out. As a result, the first hypothesis of this study predicts perceived ease of use
for perceived usefulness. The ease of using VR is a recommendation as to the
main factor in the usefulness of VR for users. H1 is accepted, this finding is in
line with previous studies [7, 9, 10, 17, 18, 23].
The second hypothesis predicts the impact of perceived ease of use on perceived
enjoyment. The higher the perceived level of ease of use, VR can create
enjoyment for its users. These findings support previous studies [9, 12, 18, 22].
The third hypothesis yields a predictive finding of perceived usefulness for flow.
Based on these findings, it means that the use of VR can create positive and
memorable experiences. This finding is in line with previous studies [12, 14, 23,
24].
The fourth hypothesis was unable to predict perceived ease of use for flow,
contrary to the hypothesized association. This may be that the perception of
convenience does not necessarily create a memorable experience for VR users,
this finding is in line with the results of Kim and Hall's [14] research.
The fifth hypothesis predicts the impact of perceived enjoyment on flow. The
higher the level of pleasure of using VR can create a positive experience for its
users. This finding supports previous studies [13, 14, 18].

The sixth hypothesis predicts the impact of flow on continued use. The higher
the positive, memorable experience in using VR can encourage users to continue
to use VR in the context of virtual tourism. These findings support previous
studies [14, 22, 23, 42–45].
The seventh hypothesis predicts the impact of flow on visit intention. The higher
the positive, memorable experience in using VR, it can encourage users to
intend to visit tourist sites. These findings support previous studies [11, 12, 15,
46].
The eighth hypothesis is an important finding in this study because it has not
been clearly tested by previous researchers. These findings predict the impact
of continued use on visit intention. This is an insight into the context of virtual
tourism, that users who continue to use VR have a higher intention of visiting
tourist sites, as shown by the path coefficients and the P-value.

6 Conclusions
The main objective of the current study is to answer the question of whether VR
tourism users will continue to use it or only temporarily during the pandemic.
The study has found supportive results for both parties, in which the flow state
of the VR user experience positively and significantly influences continued use
VR and visit intention. The results help in the understanding of the behavior of
virtual tourism engaged tourists. To date, research on tourism lacks any related
studies to this one. Furthermore, this research expands our perception of virtual
tourism and its pandemic-era visitors, in particular, Indonesia. It is setting the
basis for potential virtual tourism studies.
The research results illustrate that people intend to continue the use of virtual
tourism, besides that there is also a desire to visit tourist sites in the future. This
means people will change their style, by finding out information and virtual
experiences that when satisfied they will actually visit the tourist sites. These
two ways may improve each other's business and experience.
From the perspective of the tourism industry, this study contributes to learning
how best to create engaging and immersive tourism destinations in the virtual
realm to attract both potential online and real-world tourists. Virtual tourism
developers should strive to develop web-based and mobile applications that are
useful for travel planning, which in turn can affect a tourist’s behavioral
intentions.
Though this research has produced some exciting results, the sampling
procedure employed for an online survey in this study may be a limitation. We
have, however, dedicated our efforts to simultaneously place the questionnaire

on several larger online communities to cover a wider/larger variety of data
sources for being more representative in the response sample.
Further research should involve a theory of planned behavior to understand the
direct impact of using VR tourism, expanding the analysis to examine various
factors in planning a tour, especially in this pandemic era. Together with a focus
on recommendations for adherence to health protocols, this can help provide
information to marketers, developers, companies, and local governments in
making policies.
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