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Abstract—This paper focuses on the combination of 360-degree
video and virtual reality for improving the touristic experience.
Three scenarios were considered in this study: two 360-degree
video visualizations, each one related to different touristic places,
both presented in an immersive way, followed by an actual
visit to those places. By comparing these situations, it was
intended to determine the degree of perceived similarity between
the virtual and the corresponding real sites, and to analyze if
the users’ expectancy was fulfilled. This research comprised a
qualitative analysis using data collection based on questionnaires,
which were applied to a sample consisted of 45 participants.
The independent variables of the study were the participants’
age and level of education. The results show no statistically
significant impact between the two independent variables (users’
age and level of education) and perceived similarity and users’
expectancy. Our findings suggest that virtual tourism can act
as an efficient promotion tool, considering that users’ perceived
destination image is not compromised regarding their age or level
of education.

Index Terms—Virtual Tourism, 360-degree video, User’s Ex-
pectancy, Perceived similarity

I. INTRODUCTION

The increasing popularity and accessibility of the virtual
reality technologies associated with the urge to make a more
consumer-oriented communication in the tourism sector are
emerging new ways of presenting touristic information, by
including the user in a virtual environment where one can dis-
cover and experience new places. As discussed by [1], virtual
reality has a vital role in tourism marketing and management,
since it can act as a ”try before you buy” experience, and
its ability to give the users the sense of what it is like to be
there. The 360-degree video, a typical format used on virtual
reality, in which the spectator is centered in a single position
for the visualization of a sphere or near-sphere video, entails
numerous opportunities and challenges [2].

In the case of virtual tourism, virtual reality and 360-degree
video can be a way of promoting touristic destinations, once
its all-the-way-around effect that allows the user to be in a
complete 360-degree panorama and view any angle he wants
to [3]. It provides multi-sensory information, such as visual,
auditory and kinaesthetic, which contributes to users’ immer-

sion [4]–[6] and to the users’ perceived realistic representation
of the environment [7].

Tourism is an intangible sector, which means that consumers
need to sacrifice a tangible good (money) for only expectations
[8]. For that reason, the acquisition of a touristic product or
service is often associated with consumers’ apprehension due
to the uncertainty of visiting a place they have never visited
before [8], [9]. To avoid the inherent risks and uncertainties
in the purchase of tourism products or services, consumers
seek information in a large variety of sources [10], which
contribute to form their previous image of the destination
(users’ expectations) [11]. For quite some time, touristic infor-
mation came from books, articles, reading advertising or it was
based on the information exchange with friends and family
[12]. Verbal elements dominated marketing communication
due to the primary or nonexistent technological resources.
Nowadays Internet, and particularly media websites, are used
to search for touristic information, helping consumers making
better decisions [13], [14]. By all this kind of information,
users can form more firmly their own expectations, and easily
evaluate a product or a service before purchasing it or before
using it, consequently [15]. More than the verbal elements
representing the information, visual elements constitute an
important factor in a successful promotion campaign of a
certain destination [16]. They can act as ”mental short-cuts”
for information processing in the decision-making process [17]
since their contribution to the memorability of the individuals
[18]. The presence of visual elements in tourism promotion
helps on the consumers’ mental perception of the destination
(destination image) [19]–[21] before traveling. Destination
image can be described as the whole impressions about
a destination, including knowledge and feelings [19]. The
similarity between consumers’ mental representation of the
destination and the actual place is an important factor that
leads to tourists’ satisfaction and that encourages them to
recommend that destination to non-visitors, as their friends and
family, as mentioned by numerous authors [8], [19], [22]–[24].
In fact, destination mental representation assists consumers to
anticipate their tourism experiences [25]. Therefore, there must
be intensive, active and dynamic consumer-oriented commu-
nication, to optimize consumers’ mental representation of the978-1-7281-6378-9/19/$31.00 ©2019 IEEE
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destination, to improve their expectations and to, consequently,
ensure their satisfaction [11], [23], [24].

This paper aims at studying the use of virtual reality tech-
nologies as a tool for tourism promotion. For that, the paper
focuses on the combination of 360-degree video and virtual
reality immersive technologies for improving the touristic
experience, where virtual scenarios are compared with the
real scenario using virtual reality immersive technologies. Par-
ticipants’ expectancy and perceived similarity are evaluated,
taking into consideration demographic factors (age and level
of education).

II. LITERATURE REVIEW

A. Demographic characteristics impact on users’ virtual ex-
perience

Several studies provide evidence that tourists’ mental per-
ception of the destination plays a great role in consumers’
behavior, highlighting to decision-making process [19], [20],
[26] and to consumers’ satisfaction [23], [26], [27]. A precon-
ceived image of a place tends to generate a positive effect
on the consumers’ beliefs of a future tourism experience
[23]. Since a destination with a strong and positive image is
more likely considered and chosen [28]–[30]. [28] considers
the destination image as one of the most influencing factors
for the decision-making process. Besides that, [31] believes
that the success of the tourism industry is largely dependent
on the tourists’ destination image. Also, [29] defend the
crucial impact of tourists’ destination perceived image for the
success of marketing positioning strategies in the international
arena, specifically in the developing countries. All these ideas
support Phelps’ belief [32], who, in 1986, argued that tourism
marketing must invest and optimize tourists’ perceived image
of the destination, to encourage and persuade more people to
visit certain places.

As determined by some authors [19], [33]–[35], destination
image can be influenced by some socio-demographic char-
acteristics, such as gender, age, level of education and race.
Age and gender are usually pointed as the main individual
characteristics that can influence users’ perception of the vir-
tual environment, in particular in their sense of presence [36]–
[40]. However, some earlier studies revealed that gender has no
significant impact on the virtual experience, regarding: users’
perception of the virtual environment in the accomplishment
of some virtual tasks [41]; concerning users’ sense of presence
(in this case, tested on middle school students) [42], and users’
perception of spatial presence [43]; considering exposure time
for users’ sense of presence [44]; as well as regarding users’
navigation performance in virtual environments [45] and users
rotational and translational movements [46]. These are the
main reasons why gender was disregarded for this study. Con-
cerning age, [29] suggests a significant relationship between
different age groups and consumers’ perception of products,
services and destination images. Despite all the studies made
so far, the uncertainty of the interference of the level of
education on the users’ virtual experience remains the reason
why we included it in this study.

B. Destination mental representation

Since tourism is an intangible area, the image of touristic
products is different from the traditional tangible ones [26],
since there is not a ”try before you buy” experience [1].
Destination image can be described as a sum of individuals’
beliefs, ideas and impressions of a destination [47], which
contribute to the consumer’s mental representation of the
place [23]. It is also defined as an individual representation
of the overall impression of the destination [20], resultant
of perceptual and affective evaluations of that place [19] or,
according to [20] resultant of psychological (abstract charac-
teristics) and functional characteristics. Although it is easier
to build a destination image after visiting it, what [32] defines
as ”primary image”, it is also possible to construct a mental
representation of a destination even if never visited it before,
since it can be formed from several sources of information,
such as magazines, celebrities (opinion leaders), television and
Internet [10], [18], [48], [49].

Several studies have revealed the technological influence on
the relationship between the user and the virtual environment,
which can affect how one perceives the virtual experience.
Contrarily, human factors are significantly less explored [40],
[50]. As determined by some other authors [36], [38], [40],
[51], media form and content might result in different virtual
experiences, since there is a different sense of presence degree
for the users, according to their characteristics, even when
facing the same experimental task [52]. [52] suggests that
this is one of the main reasons why the role of individual
characteristics for the study of virtual experiences cannot
be ignored. Also, [53] considers the idea of ”one size fits
all” is not suitable concerning virtual environments, agreeing
with the notion that it must be explored according to the
users’ individual differences. Individual differences include
physiological, psychological and socio-cultural this one also
addressed as ”demographic characteristics” [40].

C. Tourist’s expectations

Tourists’ satisfaction is largely dependent on their expec-
tations about the destination before experience the reality of
the place [12], [23], [54]. In other words, the anticipation of
a product (or in the tourism case, a service) through a mental
representation of the destination is the basis of consumers’
expectations [11]. Indeed, consumers’ satisfaction is not only
but also determined by the comparison of their evaluation
of the product/service and their actual performance, which
can be similar or different, respectively, when expectations
are confirmed or disconfirmed [54]. The match or the mis-
match of the consumers’ mental representation with the actual
destination determines the confirmation or disconfirmation of
the users’ expectations [12], which can result in a positive
or in a negative consumer experience, respectively [55]. In
the marketing literature, this idea refers to ”service quality”,
which is based on the ”disconfirmation theory” that states that
the consumers’ satisfaction with a service is dependent on
the meeting or on the exceeding of their expectations with
that service [56], [57]. In the case that consumers perceive
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a discrepancy between their prior beliefs and its actual per-
formance, a psychological conflict is generated [54]. Negative
expectations can persuade the consumer to take a different
decision from the initial, for instance, not to travel to that des-
tination. Moreover, the discrepancy between users’ perceived
image of the destination and the perceived reality after the
travel can dissuade the tourists’ intentions to revisit that place
[12]. On the contrary, when consumers’ expectations match
the reality, a positive action is generated, such as a tendency
to reinforce consumers’ loyalty to the travel agency [11], [23].
As determined by [11], the perceived image of a travel agency
is the most important factor in the generation of consumers’
expectations. Consumers recognize a set of capabilities and
skills in the travel agency, which generates a higher level of
confidence in it. Thereby, the authors postulate the following
sequence ”expectations → satisfaction → loyalty”, in which
is highlighted the fundamental role of the travel agency.

Based on the users’ expectancy match/mismatch, a compar-
ison between users’ experience in a virtual environment and
the experience in the actual place was intended to explore.
For this research, consumers’ expectations are used according
to Oliver’s definition [54], who defines expectancy as the
individual’s beliefs about the future performance of a product.
More specifically, the expectancy construct is underpinned by
the participants’ beliefs about the destination after visualizing
a 360-degree video promoting it.

III. METHODOLOGY

This investigation undertook a within-subjects experimental
study with a quantitative focus. It aimed to explore users’
expectancy after visualizing a 360-degree video in an im-
mersive environment about a touristic destination, as well
as their perception of similarity between the virtual and
the real place. Participants had the opportunity of visiting
both virtually (using a head-mounted display HMD) and
physically two Portuguese places. Participants’ age and level
of education were the independent variables considered for
this investigation; perceived similarity and expectancy were
the dependent variables.

A. Sample

In this study, we used a convenience sampling based on
a non-probabilistic method, consisted of 45 volunteer partici-
pants (21 male and 24 female) between 18 and 79 years of age
(M = 42.27, S.D. = 17.567). The participants were divided
into two groups: the first group (N = 22) has visualized the
São Leonardo da Galafura video and the second group (N
= 23) has visualized the Capela Nova video. All participants
reported normal or corrected-to-normal vision. All participants
concluded the experiment.

B. Materials

For this first experiment, participants were exposed for a
maximum of 2 minutes to each 360-degree video, considering
that the exposure time is not correlated with users’ sense
of presence [44]. The videos were captured by the research

team using ere captured by making use of a 360-degree 3D
mount for goPro cameras using 12 goPros that captured both
image and sound of the real locations. After the capture,
the videos were processed to merge the multiple footage. A
post-production was also performed to ensure that there were
no artifacts such as stitching or color problems. The final
video had a top/bottom layout with a resolution of 4000 x
4000 (top/bottom layout). The immersive environment was
delivered using Oculus Rift Development Kit 2 (DK2) and
a headset (Audio-Technica M40x), in a quiet and noiseless
space. The stimuli presented in the videos consisted of the
virtual transportation of the participants to the viewpoint of
So Leonardo da Galafura.

Fig. 1. Screenshot of São Leonardo da Galafura (left) and Capela Nova (right)
- illustrative frames of the videos.

C. Study Variables

The independent variables of the study are the participant’s
age and the participant’s level of education. The age groups
were consisted of ”low-age group” (participants between the
age of 18 and 48 years old) and ”high-age group” (participants
over 49 years old). The scholar level group was consisted
of ”low-education group” (participants with no superior ed-
ucation ”without qualifications”; ”basic education”; ”high
school”; ”intermediate course”) and ”high-education group”
(participants who were attending or who concluded any uni-
versity course ”bachelor’s degree”; ”master’s degree” and
”PhD”).

The dependent variables of the study are the participant’s
expectations and the perceived similarity between the virtual
and the real environment.

The experiment was performed in two places instead of a
single one, to ensure that the participants would feel some
affinity with at least one of the places and, therefore, to
avoid biased results. In fact, emotions are one of the multiple
factors that play an important role in consumers’ satisfaction
in tourism [23], [55], occurring ”as a result of the cognitive
appraisals of experience”, since the consumers’ enjoyment is
based on their own experiences [23]).

It was sought to find attractive touristic places for the
experiment, but also unknown for the participants, in order
not to interfere with the perceived similarity and expectancy
results. There was a great concern to perform the physical
visits in the same weekday and at the same time of the
original video capture, to accurately ensure that the visual
and audio elements presented on the scenario of the virtual
visit corresponded to the actual ones. Thus, in the virtual
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experiment, it would be possible to transmit an identical
sensation of being in the real place.

According to participants’ age and level of education,
randomly half of them (22 participants) visualized the 360-
degree video about the viewpoint of São Leonardo da Galafura
(labeled as ”Place 1”) and then visited the actual place; the
other half (23 participants) visualized the 360-degree video
about the Capela Nova (labeled as ”Place 2”) and then visited
the actual place. Fig. 2 illustrates the described experiment.

Fig. 2. Participants’ segmentation according to their age and level of
education.

D. Instruments

The dependent variables of this study are ”perceived simi-
larity” and ”expectancy”. As mentioned before, according to
some authors [8], [19], [22], [24] , the perceived similarity
between consumers’ mental representation and the actual place
is an important factor that leads to tourists’ satisfaction. By
measuring users perceived similarity, it was intended to find
out if there is a great visual discrepancy between the users’
mental representation of the virtual environment and the actual
places. Besides, it was intended to explore if the immersive
video had created an adequate mental representation of the
actual place, and if the users’ expectations were fulfilled.

To achieve these results, we needed to develop an entire
new questionnaire, since no existent method allows us reaching
these purposes. The questionnaire encompasses six questions
to explore the perceived similarity construct and six questions
to explore the expectancy construct. The twelve included ques-
tions were translated from the originals (wrote in Portuguese).

The construction of the questionnaire took into account the
use of a simplified and clear discourse, with no ambiguous
expressions, and the use of an accessible vocabulary, as
suggested by [58]. A 5-point Likert-scale from ”Strongly
disagree” to ”Strongly agree” was provided for the responses.
A pilot study with five participants was firstly conducted, to
check the actual performance of the questionnaire, and to
gather some feedback concerning wording, clarity and ambigu-
ity of the expressions [58]. All the construction was followed
by one bilingual expert and one PhD in psychology with an
expertise in psychometrics to ensure the proper translation of
the questions and that they were asking what was intended to
be measured.

The six items that evaluate the participants’ perceived
similarity between virtual and real place:

• ”I feel like I have already been here before.”
• ”I feel like I saw nothing new.”
• ”This place looks familiar to me.”
• ”I saw some things I had not seen in the virtual experi-

ence.”
• ”I did not observe any differences comparing this land-

scape with the virtual one.”
• ”The virtual experience would have been enough to know

this place.”
For assessing participants’ expectancy, it was defined the

following items:
• ”The feeling I had being physically in this place was

greater than during the virtual experience.”
• ”I felt I had a good spatial perception of the place during

the virtual experience.”
• ”I felt an affinity with this place.” / ”I enjoyed this place.”
• ”I think it is more pleasant to be physically in this place

than just experience it virtually.”
• ”If I had not come to this place, I would feel the same.”
• ”I believe that the virtual experience prompted me to visit

this place.”

E. Procedures

The experiment was divided into two stages: the first one
was the virtual experiences and the second one was the phys-
ical visit to the places. Virtual experiences were performed
with a maximum of 2 participants at a time, which occurred
according to the following procedure:

1) Explanation of the experiment, general instructions and
clarification of doubts;

2) The participants have read and authorized the experi-
ment by signing up ”Free, prior and Informed Consent”,
in which was explicit the participants’ rights to abandon
the experiment at any time they want;

3) Filling the socio-demographic questionnaire, in which
were included the participants’ age and level of educa-
tion (independent variables);

4) Test the fit of the equipment;
5) Visualization of the first 360-degree video (Place 1)

using virtual reality equipment;
6) Visualization of the second 360-degree video (Place 2)

using virtual reality equipment;
7) Physical visit to the Place 1;
8) Answering the questionnaire regarding the comparison

between the virtual experiment of the Place 1 and the
actual visit to that place;

9) Physical visit to the Place 2;
10) Answering the questionnaire regarding the comparison

between the virtual experiment of the Place 2 and the
actual visit to that place.

In the first stage, particularly in the fifth and in the sixth
steps according to the described experimental procedure, par-
ticipants were free to observe the places by moving their head
and exploring in 6 degrees of freedom (6DOF), with a 360-
degree overview. Secondly, participants were free to physically
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examine the actual place (seventh and eighth steps according
to the described experimental procedure).

From point 1 to 6 (inclusive), every step was performed in
the same moment with each participant, limited to 15 minutes
at most. 360-degree videos visualization lasted a maximum
of 2 minutes. The minimum duration was dependent on the
participants, who could quit whenever they want.

F. Statistical Procedures

The first step was to verify if the collected data was
normally distributed. The normal distribution was verified
through Skewness and Kurtosis values that, according to
[59] must range between pm2 to be considered normally
distributed. To proceed to the analysis of the independent
variables, age and level of education, it was first verified
if there were significant differences between the two videos
used in the study to understand if they could be grouped
for the statistical analysis or if they should be analyzed
independently. For this, the homogeneity of the variances was
assessed using a Levene’s test and the comparisons were made
performing an independent-sample t-test. As there were no
differences between the videos, and bearing into mind that
the study considers two independent variables (age and level
of education) on two dependent variables (expectancy and
perceived similarity), we analyzed the data performing a two-
way MANOVA test (a Box’s M test was used to verify the
homogeneity of covariance matrices). Due to a medium the
effect size and considerable observed power, one performed
univariate tests to verify the potential existence of a type II
error.

IV. RESULTS

A preliminary analysis to verify the normal distribution of
the data was conducted, having as reference the Skewness and
Kurtosis values. Skewness values were between -0.732 and
0.810 and Kurtosis values ranged from -0.532 to 0.918, which
indicated a normal distribution of the data.

The first step was to verify if there were statistically
significant differences between the two videos used. Lev-
ene’s test for equality of variances assessed that there was
homogeneity of variances for both expectancy and perceived
similarity (p = 0.815 and p = 0.197, respectively). Regarding
expectancy, there were no statistically significant differences
between São Leonardo da Galafura (3.841 ± 0.478) and
Capela Nova (3.979 0.447), -0.139 (95% CI, -0.417 to 0.139)
t(43) = -1.006, p = 0.320. The same was verified for perceived
similarity there were no statistically significant differences
between São Leonardo da Galafura (3.432 ± 0.664) and
Capela Nova (3.268 ± 0.825), 0.161 (95% CI, -0.287 to 0.616)
t(43) = 0.734.

As there were no differences between videos for both
expectancy and perceived similarity, we performed a two-
way MANOVA test. To verify the assumption of the two-
way MANOVA regarding equal variances and covariances
the matrices, we applied a Box’s M Test of Equality of
Covariance Matrices. The Box’s M test revealed that there was

homogeneity of covariance matrices (p = 0.721). The two-way
MANOVA analysis suggests that the interaction effect between
age and level of education was not statistically significant, F (2,
40) = 2.229, p = 0.113, Wilks’ λ = .897, η2p = .103, O.P. =
0.440. However, as it was observed a medium effect (< 0.06)
and a considerable observed power (> 0.40), we performed an
univariate analysis to verify the possible existence of a type
II error.

The univariate analysis revealed that there was no inter-
action effect between age and level of education for both
expectancy (F (1, 41) = 3.774, p = 0.059, η2p = 0,084, O.P.
= 0.475) and perceived similarity (F (1, 41) = 0.033, p =
0.857, η2p = 0.001, OP = 0.054). Again, due to a moderate
effect (> 0.06) and considerable observed power (> 0.40)
regarding expectancy, we performed univariate tests regarding
this dependent variable at every levels of the independent
variables age and level of education. The univariate tests for
the independent variable age revealed no statistically signif-
icant differences between the two groups, F (1,41)=0.140, p
= 0.710, η2p = 0.003, O.P. = 0.065. The univariate tests for
the independent variable level of education also revealed no
statistically significant differences between the two groups,
F (1,41)=0.351, p = 0.557, η2p = 0.008, O.P. = 0.089.

V. DISCUSSION

Results from this investigation showed that there are no
statistically significant differences between the studied vari-
ables. Such results suggest that virtual tourism can act as an
efficient promotion tool, since it does not affect the image
of touristic places, independently on users’ age and level
of education. In other words, our results indicate that these
demographic characteristics might not compromise users’ per-
ceived destination image. Thereby our study corroborated the
literature that argues that individuals with different demo-
graphic characteristics might have, at least, a similar mental
representation about a certain place after virtually visiting
it, considering that destination image can be defined as an
individual representation of the overall impressions of the
destination [19], [20], [47].

Since in the first stages, purchasing a tourism prod-
uct/service is all about purchasing expectations [8], and con-
sidering that satisfaction/dissatisfaction is the result of that
[23], [24], it is essential to understand that expectations and
satisfaction must be balanced. This equilibrium ensures that
consumers will not get frustrated and contributes to increasing
their loyalty and confidence in the travel agency, taking into
mind the sequence ”expectations → satisfaction → loyalty”,
assessed by [11]. The guarantee that consumers will meet
their expectations and, consequently, will be satisfied after
a virtual tourism experience can be achieved if consumers
realize that their mental representation of the destination is
similar to the actual place [8], [19], [22]–[24]. This conclusion
reinforces the vital relationship between perceived similarity
and expectations when comparing virtual places with the
actual ones. Hence, we highly suggest that future research with
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a focus on the comparison between virtual and real places, also
consider both factors.

VI. CONCLUSIONS

Our findings indicate that neither for expectancy nor per-
ceived similarity, the effect of age and level of education was
statistically significant. As mentioned before, this indicates
that these demographic characteristics might not compromise
users’ perceived destination image, which emphasizes the
value of virtual tourism as an efficient promotion tool.

The capture of the immersive content used in this pa-
per involved a complex apparatus, as, at the time of the
capture, there were no technologic options to simplify the
process. However, the technological evolution has already put
forward devices that at a consumer-cost range that allow
a straightforward capture of 360-degree content and allow
anyone to capture 360-degree videos easily. Also, given the
constant development of the ICT and the permanent innovation
in the tourism sector, we believe that shortly the use of
immersive features to promote tourism will be more usual,
by providing virtual reality equipment to the consumers in
the travel agencies, for instance. This method could handle
the typical consumers’ hesitation at the moment of decision-
making, providing a better representation of the destination,
as mentioned by many authors [19]–[21] than the traditional
ones. Furthermore, the digital promotion also addresses some
environmental issues, contributing to reduce paper consump-
tion in travel agencies, which is pointed out by some authors
as a common way to present information [10], [18], [48], [49].

Based on our experience during this investigation, and
considering future investigations focusing the same field of
study, there is a particular advice we would like to highlight,
which is related to the selection of places: even though both
experiments were tested in outdoor areas, the viewpoint of São
Leonardo da Galafura is a broader and more recondite space,
where persons were spatially dispersed and where they could
quietly explore and experience the landscape, mainly sur-
rounded by nature. In turn, Capela Nova is located in a small
square in the historic center of Vila Real, a frequent crossing
point for many people, that is surrounded by many stores, and
where there is a high flow of people in a less ample space when
compared with the viewpoint of São Leonardo da Galafura.
Thereby, in Capela Nova participants were physically closer,
which propitiates more contact between them, for instance, a
conversation, which can distract them from the main purpose.
Concerning this, and taking into account that the influence
of human factors is significantly less investigated than the
technological ones [40], [50], we suggest that similar future
investigations consider higher affinity between the studied
places.

We hope that this investigation encourages some other
researchers to explore the influence of human factors on the
users’ perceived virtual experiences, taking into considera-
tion both perceived similarity and expectancy constructs, as
mentioned before. We believe that this type of information
contributes to the innovation of the tourism sector, particularly

in planning and management in marketing strategies, by un-
derstanding the role of individual characteristics for the users’
perceived experience in virtual environments.
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