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Abstract | Virtual Reality (VR) games have attracted the attention of customers lately since they have
been offering the most immersive experience through amusement park rides such as VR roller coasters
and VR games related to adventure, thrill, scare, etc. Bangalore being a gem of the tourist destination
and an IT hub was chosen for the study as it has the greatest potential of offering various VR experiences
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and review count from Trip Advisor and Google reviews websites. Analyzing user-generated content has
become an intriguing part of business research to find valuable marketing insights for better decision-
making. The empirical findings show that the majority of the customers are extremely satisfied with the
VR experiences and illusion emerges to be the major influencing factors for experiential satisfaction and
customers are ready to spend for VR when the VR experiential dimensions meet the expected standards.
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1. Introduction

Technologies like Augmented Reality (AR) and
Virtual Reality (VR) have created a unique immer-
sive experience for customers through Augmented
games, VR games, VR rides, VR tours, VR amu-
sement park rides, etc (Balakrishnan et al., 2024,
Burt & Louw, 2019; Camps-Ortueta et al., 2021).
Different visualization environments such as pure
real presence, augmented reality, augmented virtu-
ality, and pure virtual presence (Wang et al., 2018)
are created by different combinations of virtual
and real constructs. Experience is one of the key
elements that entice the entertainment industries’
(gaming, tourism, etc.) customers whereas tech-
nology plays a significant part in uplifting these
experiences to the horizon (Vynogradova, 2014).
Virtual Reality (VR) is one of the leading immer-
sive technologies and provides a plethora of be-
nefits in marketing, education, adventure, attrac-
tions, tours, conservation, awareness, promotions,
gamification, etc (Daline & Thomas, 2024). Vir-
tual Reality emerged as a powerful tool in mar-
keting and attracted potential customers through
effective communication and immersive experience
(Beck & Egger, 2018).VR technologies that stimu-
late immersive experiences belong to pure virtual
presence and they are quite popular in the gaming
and tourism industries (Beck et al., 2019 & Tus-
syadiah et al., 2018). The dimensions of VR ex-
periences are classified into four namely presence,
content, component, and factors (Goodwin, 2019;
Park & Ko, 2022; Trabelsi-Zoghlami & Touzani,
2019; Wu et al., 2020).

VR technologies are used in the tourism in-
dustry to create an immersive VR experience and
these experiences are categorized into various di-
mensions such as basic virtual reality, 360-degree
photos, videos, and interactive and haptic VR (Go-
odwin, 2019). Virtual Reality has been used in the
tourism industry to create and enhance the immer-
sive tourism experience (Beck et al., 2019; Fan et

al., 2022). European and Asian researchers are

showing interest in the adoption of new digital te-
chnologies such as Virtual Reality integrated into
the tourism industry (Cifuentes-Correa, 2023). Im-
mersive technologies such as Augmented Reality
and Virtual Reality are identified to be the most
incorporated technologies in the tourism industry
for promoting cultural tourism, heritage tourism,
tourist destinations, etc (Quiroz-Fabra, 2023).
Virtual Reality plays a pivotal role in tourism
promotions by elevating the image of a destina-
tion (Sousa et al., 2022).

mation and immersive environments simulated th-

The impactful infor-

rough Virtual Reality are the prime drivers of suc-
cessful tourism destinations and products (Celtek,
2021). Virtual game rides such as 5D rides at amu-
sement parks, gaming centers, sensory activities at
museums, gloves to feel the roller coaster simula-
tor, etc., are used to bridge the gap between real
and virtual experiences (Stainton, 2020). Virtual
reality is considered to be more suitable for game
applications as its immersiveness enables an emo-
tional connection between the user and the virtual
environment (Raut, 2018). A game player's beha-
vior intention is dependent on the sense of realness.
Technology plays a significant part in reinforcing
the relationship between realness and the player’s
attitude towards the game. When the technology
creates a realistic environment, it indirectly bols-
ters the player’s willingness to play and stay back
in the game (Wu & Hsu, 2018). In Figure 1, Vir-
tual reality sees a positive rise from 2014 to 2024
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Figure 1 | VR gaming revenue projections
Source: VR Gaming Revenue Projections from Zippia
(https://www.zippia.com)



which represents the user’s willingness to spend
for this immersive technology (Jovanovic, 2022)
and it is expected to reach a $26.9 billion market
share in 2027 (Kolmar, 2022). The future of VR
gaming sees positive growth in the Asia-Pacific
regions such as India, Indonesia, China, and South
Korea (Market Research Report, 2022).

1.1. Statement of the problem

Virtual Reality has provided many benefits to
the tourism industry and continues to evolve in the
areas of accessibility, education, entertainment,
heritage preservation, management, and marketing
(Guttentag, 2010). VR marketing is one of the
major applications of VR as it bestows various sus-
tainable outcomes (Hudson et al., 2016). VR has
been used in various types of tourism promotions
such as destination marketing, purchase decisions,
travel intentions, etc (Sousa et al., 2022). VR ga-
mes are found to be an effective marketing tool for
promotions, leveraging brand image, information
sharing, etc as they promote through the pleasure
of the games. (Celtek, 2021). Pleasure or satis-
faction is the key term for successful promotions
therefore, it is important to analyze the satisfac-
tion achieved through VR gaming experience. The
research problem lies with the effectiveness of VR
in providing a satisfactory game experience to cus-
tomers. Henceforth, it is important to analyze the
VR experience of the games and how they influ-

ence customer satisfaction.

1.2. Theoretical Background

The cognitive theory of presence defines the
human sense of realism or realistic environment
when stimulated through media or technologies
(Lee, 2004; Schubert, 2009). VR systems are de-
fined by immersion and presence and the concept
of presence evolved from interactive media telepre-
sence (Minsky, 1980) to virtual presence generated
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by VR systems (Sheridan, 1992). The Uses and
Gratification (U&G) theory states that individu-
als use media to satisfy their psychological needs
and wants (Katz et al., 1974; Weibull, 1985) along
with various gratification needs. The gratification
needs like challenge, escapism, entertainment, and
fantasy (Jin, 2014) are related to social network-
related games while interaction, enjoyment, and
achievement are associated with online games (Wu
et al., 2010). The theory categorized the various
social and psychological gratifications based on dif-
ferent types of games and different types of media
used for simulation. Equity Theory on customer
satisfaction needs to maintain a balance between
expectation and real experience (Yiiksel & Yiiksel,
2008). A positive customer experience or positive
customer satisfaction would be achieved based on
the level of consistency enabled between the ex-
pected experience and the experience in the pre-
sent (Yiksel & Yiiksel, 2008). Analyzing Virtual
Reality experiential dimensions to satisfy the cus-
tomers is a significant problem in the VR promo-
tions and it can be evaluated using Equity Theory
on Customer satisfaction.

2. Literature Review

2.1. VR experience

The VR experience has cognitive and emotional
aspects (Storgards et al., 2009; Storgards, 2011;
Lin et al., 2012; Chang et al., 2014) and the best
VR experience could be based on the equilibrium
state of two paradoxical visions such as virtual ex-
perience reflection and freedom (Paez, 2012).

VR experiential outcomes depend on the va-
rious dimensions of VR experiences, consumption,
sense of feeling, emotional attachment, technology
friendliness, and sense of thinking during the VR
experiences (Singh, 2018). The VR experiential
outcomes can be measured based on the following
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three factors such as VR experiential satisfaction,
VR experiential loyalty, and VR experiential advo-
cacy (Singh, 2018). VR experiential satisfaction
is closely associated with the user’s perception of
VR experience and they can be positive or nega-
tive (Kao et al., 2008) based on previous VR ex-
periences, various dimensions of VR experiences,
perception, and VR content (Singh, 2018).

ReverseCAVE is a more engaging visualization
method than VR content as it proves to be more
effective in the aspects of content sharing and vi-
sualization. VR content could be shared only with
the VR user whereas ReverseCAVE could be sha-
red to a public audience. VR content appeals only
to the active user while the ReverseCAVE appe-
als and engages the spectators into active parti-
cipants. Precision, degree of attention, attractive
features, enjoyment features, and sharing flexibi-
lity are found to be more effective and prominent
in ReverseCAVE than in VR content methods (lshii
et al., 2019).

2.2. Dimensions of VR experience based on

components

Dimensions of virtual reality experiences can
be classified based on components such as utilita-
rian, hedonic, psychological, and social dimensions
(Trabelsi-Zoghlami & Touzani, 2019). These di-
mensions can change the customer perception and
consumption of the products and services offered.
The projection is a significant element of the vir-
tual experience as it helps in identifying the virtual
characters, seeking excitement and facing chal-
lenges within the virtual environment (Trabelsi-
Zoghlami & Touzani, 2019).

The utilitarian dimension focuses on the as-
pects of benefitting the consumers, acquisition,
and exchange of information, knowledge sharing,
and enrichment (Childers et al., 2002; Prebensen
& Rosengren, 2016) while the hedonic dimension
focuses on pleasure and entertainment aspects of

the VR experience (Rejman et al., 2022; Wu &
Holsapple, 2014). Pleasure is an important aspect
of VR experiences and this could be achieved th-
rough various multi-sensory devices, a multitude of
activities, and the aesthetics of VR content (Thuil-
lier, 2011; Kinsella, 2000). The hedonic sense can
be influenced by activities such as narration, inclu-
sion of images, content, etc, and also by subjective
operations experienced by consumers while inte-
racting with such activities (Cart & Cova, 2003).
The aesthetics dimension is associated with ima-
gination during VR experiences (Pelletier, 2005).

Immersion and psychological dimensions are
closely related to each other and when it becomes
stronger, the user can control their actions, and
time as the immersive experience makes no dis-
tinction between past, present, and future. In an
immersed state an individual will not be affected
by external stimuli and be aware of things happe-
ning around them leading to losing time faster than
usual (Trabelsi-Zoghlami & Touzani, 2019). The
psychological dimension is also associated with es-
capism which is a component of immersion (For-
nerino et al.,2006) by indulging in games or enter-
tainment (Calleja, 2010). Escapism helps people
to detach from their painful and arduous lives and
find happiness in virtual ones (Reading & Jenkins,
2015; Zarantonello & Luomala, 2011).

The social dimension is related to the exami-
nation of temporal change (Yaremych & Persky,
2019) and interactivity (Grumbach, 2007) with the
virtual environment and interaction with others du-
ring the VR experience (Caroux, 2023; Zheng et
al., 2017).
raction aspect as it leads to a social connection

This dimension deals with the inte-

with others. The interaction is found to be more
rewarding and satisfying when the experiences are
shared (Filser, 2002).

The environmental presence and virtual reality
experience could be enhanced by bare control mo-
vements (without gadgets) and the inclusion of
another player in the virtual world. Immersion,

one of the dimensions of the VR experience, is



closely associated with a stronger feel of presence
and could be increased by participating in the en-
vironment and realistic gesture interaction of the
player (Filser, 2022; Loyer, 2015). Virtual immer-
sion could be facilitated by a range of technolo-
gies such as immersive viewers, augmented reality,
holographic applications, and multi-projection sys-
tems (Pietroni et al, 2018) which provides custo-
mers a unique virtual experience with its own dis-
tinct immersion level and perceptive levels. Head
Mounted Displays (HMD) stands ahead of other
technologies as it provide a full-body experience
such as 360-degree sight, speech recognition, hea-
ring, head, hand & eye tracking and body gestures
(Hertel et al., 2021).

Interaction, another dimension of VR experi-
ence is also influenced by the presence of additio-
nal players and visual representations of the player
(Holopainen and Waern, 2009).
make the interaction more likely closer to natu-

These features

ral settings, empower their sense of presence, and
more emotional connect, and instigate an engaging
experience in the players (Georgiadis & Yousefi,
2017). Using hand gesture interactions to interact
or contact in the virtual environment other than
gadgets is proven to be the most effective feature
for a realistic virtual reality experience (Park & Ko,
2022).

2.3. Dimensions of VR experience based on
presence

Multiple dimensions of presence through virtual
or augmented reality construct a sense of realness
through spatial, content, temporal, and social pre-
sences. These four dimensions of presence tend
to stimulate intense game experiences and have a
strong influence on game performance, game en-
joyment, and behavioral intention. They influence
the intention to play similar games as it improves
the game's performance and enjoyment (Park &

Ko, 2022).
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Presence marks the feeling associated with the
virtual world (Felton & Jackson, 2022) and classi-
fies the dimensions of VR experiences into spatial,
content, temporal, and social. Spatial presence
refers to the state of accepting the virtual environ-
ment, interacting with the object associated with
the VR environment (Caroux, 2023), and percei-
ving maximum possibilities of action (Hartmann et
al., 2015). Spatial presence involves two cognitive
stages. The user constructs the mental image of
space then tests the environment and finally ac-
cepts the virtual environment (Wirth et al., 2007).
Content presence describes the level of degree to
which a medium can stimulate the replica of ob-
jects, things, and people similar to the real environ-
ment (Lombard & Ditton, 1997) It is also defined
as the perceived richness, vividness, clarity (Sta-
vropoulos et al., 2013), and interactive objects in
the physical environment. Temporal presence can
be defined as the time spent in the virtual environ-
ment away from the real environment (Agarwal &
Karahanna, 2000). It also refers to the absorption
in virtual time rather than real-time (Carmigniani
& Furht, 2011; Sherry, 2004). Social presence can
be defined as the feeling of being connected or co-
existence with others (Caroux, 2023; Venkatesh et
al., 2012). It enables a sense of feeling to be sur-
rounded by other people and removes the feeling
of isolation (Kahai, 2009; Lampe et al., 2007).

2.4. Dimensions of VR experience factors

The dimensions of virtual reality experiences in-
clude factors such as immersion, interaction, usa-
bility, and illusion (Perez-Marcos, 2018). Immer-
sion refers to the degree of involvement in the vir-
tual environment by being completely indulged in
the virtual space, forgetting the time in the real
world (Jin et al, 2015). The immersion factor is
most likely to be related to virtual reality expe-
riences (Perez-Macos, 2018) and emerged as one

of the prominent components of customer expe-
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rience (Vynogradova,2014). Immersion is closely
linked with presence and engagement (Nilsson et
al., 2016). Visual exploration leads to interaction
while this feature is limited in the virtual envi-
ronment as the users will be completely immer-
sed rather than exploring the virtual world (Stric-
kland, 2019). Usability is closely associated with
the efficiency, effectiveness, and user-friendliness
of virtual reality (Diels et al., 2017). It defines the
level of easiness in handling virtual reality gadgets
and using the technology. It is the software’s ca-
pability to be easily learned and used by the user
in specific scenarios (Costabile, 2001). lllusion is
defined as the misinterpretation of sensory experi-
ence in the virtual environment. It is perceptual
and not a cognitive one (Slater, 2018). The user
senses or imagines things concerning the environ-
ment, objects, space, and the self (Perez-Marcos,
2018). The objects, and characters perceived in
the virtual world create a fascination that they are
associated with the real world and have similarities
with real life thus leading to the illusion of reality
(Slater & Sanchez-Vives, 2022).
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VR Experiential Dimensions-Literature

The literature map (Figure 2) was construc-
ted by the author by combining the various clas-
sifications of VR experiential dimensions. These
dimensions are classified into four categories na-
mely presence, components, content, and factors
(Goodwin, 2019; Park & Ko, 2022; Perez-Marcos,
2018; Trabelsi-Zoghlami & Touzani, 2019) Based
on content, the VR experiential dimensions are
further classified into 360 photos, 360 video emula-
tion, 360 videos, directional movement, interactive
VR, and haptic landscape, while the VR experien-
tial dimensions are categorized into four based on
presence such as content, spatial, temporal, and
social. VR experiential dimensions are divided into
components such as social, psychological, hedonic,
and utilitarian. VR experiential dimensions factors
are also categorized into immersion, illusion, inte-

ractivity, and usability.

Interactivity

Usability

Figure 2 | Literature Map by Author



Previous literature works listed the frequency of
VR dimensions (Daline & Thomas, 2024; Park &
Ko, 2022; Perez-Marcos, 2018; Trabelsi-Zoghlami
& Touzani, 2019; Wu et al., 2020) and based on
that, (Figure 3) gives the idea that the VR experi-
ential dimensions such as social and psychological
have been discussed the most in the last 4 decades
by 27 percent and 20.6 percent compared to other
dimensions. Hedonic dimension has been discus-
sed by various researchers of 11.1 percent followed
by immersion, spatial, content, and temporal di-
mensions contributing equally to 6.3 percent in
the past works of literature. Interactivity and
Utilitarian have shared 4.8 percent each followed

by usability and illusion at 3.2 percent respectively.

Psychological

lllusion
Hedonic

Usability

48%

%
% 639% 63% ’ Interactivity
Utilitarian

Immersion

Spatial Temporal

Content

Dimensions

Figure 3 | Pie chart for dimensions

2.6. Research Gap

The study explored the various VR experiential
dimensions outlining the dimension classifications
and the volume of research covered on them over
the last 4 decades. Research on dimensions of pre-
sence has been discussed many times in the last 20
years (Caroux et al., 2015) while fewer studies have
been marked on the dimensions of factors (Immer-
This
research gap is fulfilled by identifying an influen-

sion, lllusion, Interactivity, and Usability).

tial relationship between VR experiential dimensi-
ons and VR experiential outcomes.

A large number of researchers emerged on the
metaverse (merging physical and virtual worlds th-
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rough Virtual Reality, Augmented Reality, Exten-
ded Realities, etc) focused on applications, con-
cepts, challenges, issues, innovations, opportuni-
ties, etc (Dhelim et al, 2022; Kye et al, 2021; Duan
et al, 2021; Mozumder et al, 2022). Various pi-
eces of literature, reviews, surveys, and state of
art related to games were contributed in the past
concerning engagement (Boyle et al., 2012), enter-
tainment (Diaz et al., 2022), customization (Kar-
pinskyj et al., 2014), game accessibility, interfaces
(Marshall et al., 2013), game adaptation (Bont-
chev, 2016), emotions (De Byl, 2015), etc. Howe-
ver, the relationship between VR dimensions and
experiential satisfaction was not explored enough
in the gaming industry. Therefore, the study analy-
zes the experiential satisfaction at VR game cen-
ters and the other dimensions associated with it
such as preference levels of VR games, experien-
tial dimensions, and VR game centers.

A good number of studies were conducted
on analyzing various applications of VR in tou-
rism promotions such as destination marketing,
decision-making, purchase decisions, motivation to
visit destinations, etc (Sousa et al., 2022). Howe-
ver, tourism promotions through the influence of
VR games emerged as a new concept and minimal
studies have been done so far. Therefore this study
focuses on analyzing the VR experiences provided
at the VR game centers of tourism destinations
and how they can influence the satisfaction of the
customers. Sentiment Analysis methods and Sup-
port Vector Machine Models are implemented in
this study to identify the satisfaction level of VR
experiences and classify the most influential VR
dimensional factors responsible for customer satis-
faction.

3. Research Methodology

The information technology industry of India
has its prime locations in Bangalore, Chennai, De-
Ihi NCR, Hyderabad, Kolkata, Mumbai, and Pune
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(De-Bengalurued, 2023). Therefore, it is signifi-
cant to analyze the potential of immersive techno-
logies in those IT cities. Bangalore has topped the
list in terms of the highest number of active VR
game companies in India compared to the other
tech cities (Top Gaming Virtual Reality Compa-
nies, n.d.). This elucidates the reason for choosing
VR game centers in Bangalore to study the experi-
ential satisfaction among visitors. Bangalore City,
the capital of Karnataka serves to be the center of
India’s high-tech industry, is listed among the top
30 smartest cities in the world (Sharma, 2024), and
is one of the most preferred tourist destinations
in India. Bangalore is the Silicon Valley of India
and almost 80 percent of the giant IT players have
their hub in Bangalore (Sharma, 2024). The city
ranks fourth position in welcoming both domestic
and international tourists during 2021 contribu-
ting 12 percent share (81333659 tourists) and
6.87 percent share (72487 tourists) of the total
Indian tourists. (India Tourism Statistics, 2022).
This city indeed provides a huge opportunity for
technology advancement, innovations, and rese-
arch in growing technologies. Thus the study has
finalized Bangalore as the scope of the study due
to its technological developments toward VR game
companies and serving as one of the popular tou-
rist destinations of India.

TripAdvisor is a travel review website that as-
sists global travelers in planning their trips by
rating hotels, attractions, and restaurants around
the world and providing billions of user-generated
contents. TripAdvisor is considered for the study
as it is identified to be a prominent website for tra-
vel recommendations (Gretzel & Yoo 2008) and a
significant information source for travel planning
(Chung & Buhalis, 2008). Furthermore, previous
studies have identified that TripAdvisor is relia-
ble and unbiased in terms of inter-reviewer and
intra-reviewer reliability (Chua & Banerjee 2013)
and Google reviews are trusted by customers in
making decisions and measuring the quality of ser-
vice. (Lee & Yu, 2018). Data collection involves

scraping user-generated content from the websi-
tes, cleaning the raw data and designing the Al
models (Zhang et al., 2022).

Step 1: Data Scraping

The VR game websites were identified from
Trip advisor by inputting keyword searches such as
VR rides, VR games, VR arcades, and VR game
centers. The search produced 1044 results and
data were scrapped from these websites using Oc-
toparse from 2017 to 2022 due to the availability
of data during that period. Octoparse is a soft-
ware and web scraping tool used to extract data
from websites seamlessly (Eg: Trip Advisor). It
is an automated coding software that scrapes the
web content automatically in which the user does
not require any coding knowledge (Ahamad et al.,
2017). The scraped data will be collected, and
sorted to form a proper database. Therefore, a
dataset with 12967 rows was created through the

Octoparse software.

Step 2: Data Cleaning

The unwanted, irrelevant data and noise were
eliminated using the stemming process. Thus the
processed dataset (D1) was reduced to 10569 after
data cleaning and data pre-processing methods.
Then sentiment analysis of reviews is manually
designed with the help of domain experts and pro-

gramming experts.

Step 3: Al Model Designing

With the help of programming experts, an Al
model was designed to predict the sentiment of
text. The preprocessed dataset (D1) is fed into
this machine learning model to predict the senti-
ment analysis of 10569 by categorizing them into
either positive or negative. The predicted output
is downloaded in which 70 percent of data (7398
entries) (D2) was fed into the machine learning
models to train the Artificial Intelligence and the
other 30 percent (3171 entries) were saved to test
the data resulting in a testing dataset (D3).



Step 4: Input Dataset Designing

The VR gaming centers in the city of Banga-
lore have been identified with the help of Google
Search and Trip Advisor. The result produced 20
outputs which were then shortlisted to 6 based on
the availability of (at least 20 reviews) an appropri-
ate number of reviews and popularity (rating star
above 4) The reviews are then scraped from VR
Galaxy (150), VR Voyage (115), Gravity VR (26),
VR Room (190), Freakout Gaming Zone (440) and
The Grid (670). A total of 1591 user-generated
content was scrapped initially through Octoparse
with the following inputs of Name, Gender, Year,
Month, Average Star Rating, Gaming centers, Re-
view frequency, VR games, and Reviews and finally
reduced to 1265 after data cleaning and data pre-
processing processes. The experience levels such
as best, better, good, bad, and worst were then
label encoded to obtain a Review rating. Best was
label encoded as 5, better by 4, good by 3, bad by
2 and worst by 1.

Dimensions such as immersion, illusion, inte-
ractivity, usability, and price and experience levels
such as best, better, good, bad, worst were pre-
dicted manually based on a range of keywords.
The keywords such as best, exciting, fantastic,
marvelous, wow, super, thrilling, awesome, terri-
fic, spectacular, brilliant, fantastic, entertaining,
mind-blowing, great, and amazing are categorized
as "“Best” while keywords as worth, enjoy, reasona-
ble price, happy, like, low price, lovely, cool, affor-
dable are labeled as “Better” and some keywords
like nice, okay, fun, good, helpful are considered
as “Good”. On the other hand, keywords such as
not good, not worth, bad, poor, outdated, and
need updation are grouped as “Bad” and words
such as worst experience, worst place, not worthy
of money, waste of time, not exciting, very disap-
pointed, overpriced, pathetic, ridiculous, horrible,
waste, sucks are classified as “Worst” (Daline &
Thomas, 2024).

Concerning dimensions, terms such as over-
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priced, worth for money, reasonable, affordable,
low price, money, ticket, amount, and cheap are
classified under “Price” and terms such as best ex-
perience, different world, too good, imagination,
virtual world are classified as “Illusion” and words
such as “equipment, gadget, place, audio, visuals,
clarity, HD, headset, usage, technology are grou-
ped as usability whereas immersive experience,
mesmerizing, alluring, enchanting, 3D are catego-
rized as “Immersion” while interaction, VR games,
sociability, interface, connection, sense, interact
are considered as “Interactivity”.

Keywords such as scary, uneasy, sickness,
overwhelming, nauseating, lost, dragged, and con-
fusing are related to negative words for experience
in VR headset (Eg; Oculus) while incredible, im-
pressive, excited, beautiful, appealing, amazing,
realistic, fascinating, enjoyed, convincing are con-
sidered to be positive words for experience in VR
headset (Raut, 2018).

The final input dataset(D4) was created with
13 columns through web scraping and machine le-
arning models. The input dataset is then imported
into the machine learning models (Anaconda soft-
ware run by Python codes) to interpret the data.
Various data interpretations were done to analyze
the relationship among the 13 data columns and
the results were depicted through line plots, violin
plots pie charts, and bar graphs.

Step 5: Sentiment Analysis

Then the training dataset(D2) and input data-
set (D4) are fed into the machine learning models
for sentiment analysis (Fed into Anaconda Soft-
ware). The logistic regression model is used to
predict the emotions of the reviews either positive
or negative. The artificial intelligence predicted
the tone of the text based on the training data-
set with an accuracy of 96%. The output of the
sentiment analysis interpreted that the positive
reviews lead to a satisfied VR experience and ne-

gative reviews lead to a dissatisfied VR experience.
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Step 6: Classification

The test dataset (D3) is fed into the support
vector machine model to classify the dimensions
that lead to a VR satisfactory experience. To run
this test, the dataset has to be modified. Hence-
forth, the reviews column was removed from the
dataset, and in the programming code “Dimensi-
ons” was given in the “Y" axis (classification label)
and the rest of the columns in the “X" axis (set of
attributes). The predicted output by Al (Y cap)
was compared with Y (Dimensions of D4) and ob-
tained an accuracy of 97.2% with the help of built-
in coding metrics. The dataset D4 also undergoes

the same procedure as D3 to obtain the final clas-
sified output. This machine learning model was
implemented to identify the relationship between
the VR experiential dimensions (Immersion, lllu-
sion, Interaction, lllusion), customer experiential
dimension (Price), and VR experiential satisfac-
tion. It also classified the influential experiential
dimensions over satisfied VR experience.

The following flow chart (Figure 4) gives a sys-
tematic idea about the steps involved starting from
data collection, data preprocessing, Al model de-

signing, and prediction to classification.

Step 1 Data Scrapping

User Generated

Content

Step 2 Data Cleaning

Cleaned and Proceszed

Trip Advisor reviews from VR zame centres

Dataset 1

Step 3 Al Model Designing

AT Machine
Leamning Model

Sentiment

Amalysis Qutput

User Generated
Content

Sentiment
Analysis OQutput

Pozitive Negative

Dataset

Dataset

Satisfaction

factors Output

Classification

Support Vector
Machine Model

Figure 4 | Flowchart of Text Mining
Source: Own elaboration



4. Data Interpretation

Data was analyzed through Python Codes run
with the help of Anaconda Software. Line plot is
generated among gender, review rating, and ga-
ming center (Figure 5). The line plot interprets
that the highest mean review rating for gaming
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center is for VR Room for both males and females
and the lowest mean review rating is for VR Voyage
with respect to female and Galaxy VR for male par-
ticipants. This implies that both the respondents
are highly satisfied with the VR experience of VR
Room and not satisfied with the VR experience of
VR Voyage and Galaxy VR.

45

IS
°

Review rating

\

Gender
—— Male
Female

VR Galaxy VR Voyage Gravity VR

VR Room Freakout Gaming Zone The Grid

Gaming Center

Figure 5 | Line plot between Gaming center, Gender and Review rating

The line plot (Figure 6) interprets that illusion
is the most rated dimension and interactivity is the
least rated dimension by female reviewers while im-
mersion is considered to be the highly rated dimen-

sion and interactivity is the least rated dimension

by male reviewers. This plot implies that reviewers
are highly satisfied with the VR experiential dimen-
sions of immersion and illusion and least satisfied

with the dimension of interactivity.

Review rating

Gender
Male
Female

Price llusion

Immersion

Interactivity Usability

Figure 6 | Line plot between Dimensions, Gender and Review rating
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This violin plot (Figure 7) shows the relati-
onship of gaming centers and dimensions with res-
pect to review rating. The wider section represents
a higher probability of review rating consistency
and the skinnier section represents a lower probabi-
lity. The plot implies that the median review rating

price, VR Voyage's illusion, VR Galaxy's interacti-
vity, and VR Voyage's usability than others. The
higher probability in review rating consistency for
immersion ranges from 4 to 5, price ranges from
2 to 4, illusion ranges from 3 to 5, interactivity
ranges from 1 to 3 and usability ranges from 3 to

is higher for VR Voyage's immersion, VR Voyage's 5.
ﬁ:"\.ﬁ ‘\d@ ‘i‘d‘\‘* & §p°°\ (‘;“c‘& @:,\\B

&
o

Gaming Center

Figure 7 | Violin plot between Gaming center, Dimensions and Review rating

The line plot shows a relationship between VR
game experience review rating over a period of ye-
ars (Figure 8). The rating has reached its peak

in 2017 and gradually drops in the consecutive ye-
ars. There is a slight elevation in 2019 and 2021

compared to their preceding years.

Review rating

Figure 8 | Line plot between Year and Review rating

The line plot shows a relationship between VR
game experience review rating over the last 70
months (Figure 9). The rating sees a lot of fluc-
tuations with mean ranges from 2.8 to 3.5 in the

last 10 months. The highest drop in the rating is
the market in the 10 months with a mean value of
2.8 and the highest rise in the 70 months with a

mean value of 5.



The line interprets the range of experience level
across each experiential dimension with respect to
each VR gaming centers (Figure 10). The experi-
ence level is best with respect to the price dimen-
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sion for the Freakout gaming zone when compared
to other centers. This implies that reviewers are
extremely happy with the price offered for VR ga-
mes at Freakout Gaming Zone.

Review rating

[} 10 20 0

50 E] 0
Month

Figure 9 | Line plot between Month and Review rating

Experience Level

Worst

VR Galaxy VR Voyage Gravity VR

Freakout Gaming Zone The Grid

Figure 10 | Line plot between Gaming center, Dimensions and Experience level

The line interprets the range of review rating
(label coded of experience level) across each expe-
riential dimension with respect to each VR gaming
center (Figure 11). The price reaches the review
rating peak (mean value of 4.0) at Gravity VR and
touches the bottom at the grid (mean value of
2.9). This implies that reviewers are happy with
the price offered for the VR gaming experience at
Gravity VR compared to others. The mean value
of 4.0 states that the experience level concerning
price is better at Gravity VR.

The illusion reaches the review rating peak
(mean value of 4.2) at VR Room and touches the

bottom at gravity VR (mean value of 3.4). This
implies that reviewers found the illusion created at
VR Room found to be better compared to others.
The mean value of 4.2 states that the experience
level for illusion is best in VR Room.

The immersion reaches the review rating peak
(mean value of 4.6) at VR Galaxy and touches the
bottom at the grid and gravity VR (mean value of
3.8). This implies that reviewers found VR Galaxy
to provide a highly immersive VR experience com-
pared to others. The mean value of 4.6 implies
that the experience level to price is best at VR Ga-

laxy.
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The interactivity reaches the review rating peak
(mean value of 4.1) at VR Room and touches the
bottom at VR Voyage (mean value of 2.8). This
implies that reviewers agree that the VR games of-
fered at VR Room are more interactive compared
to others. The mean value of 4.1 states that the
experience level concerning interactivity is best in
the VR Room.

The usability reaches the review rating peak

(mean value of 4.3) at the Freakout gaming zone
and touches the bottom at VR Voyage (mean va-
lue of 3.4). This implies that reviewers found that
the gadgets used for VR games are easier to use at
the Freaking gaming zone compared to others. In
other terms, Freakout Gaming Zone's VR gadgets
are more user-friendly compared to others. The
mean value of 4.1 states that the experience level

concerning interactivity is best in the VR Room.

VR Galaxy VR Voyage Gravity VR

VR Room Freakout Gaming Zone The Grid

Gaming Center

Figure 11 | Line plot between Gaming center, Dimensions and Review Rating

This chart (Figure 12) displays the list of
VR games identified from the user generated
content.Games such as Cricket, Roller Coaster,
Boxing, Zombie Shooting, Dinosaurus Shooting,
Space race, 7D, Hunting, Shooting, etc. are iden-
tified to be key games discussed from a user pers-

pective. Cricket stands out to be the most discus-

Roller coaster

Zombie Shooting

Car race

Boxing

sed game at the VR gaming centers followed by
roller coaster and zombie shooting. Car race holds
the next position followed by 7D, boxing, Dino-
saurus shooting, horror house, shooting, ultimate
booster, space race, 3D, archery, dread eye, hun-

ting, and cycling.

Cricket

Cycling
Hunting
Archery
30

Dread Eye

Space race

Ultimate booster

Horror house

Dinosaurus shooting

VR Games

Figure 12 | Pie chart for VR games



The line plot draws a relationship between the
VR games and experience rating at different ga-
ming centers (Figure 13). The top 5 VR games
such as cricket, roller coaster, zombie shooting,

car race and 7D are chosen for the interpretation.
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The plot interprets that the VR Galaxy bestows
the best roller coaster experience, VR Room offers
the best zombie shooting and 7D experience and
Freakout gaming zone offers the best car race and
cricket respectively.

45

40

VR Games
—— Carrace
Zombie Shooting
— Roller coaster

—— Cricket

VR Galaxy VR Voyage

VR Room Freakout Gaming Zone The Grid

Gaming Center

Figure 13 | Line plot between Gaming center, VR games and Rating

The logistic regression model predicted the
sentiment of the reviews and the output is de-
picted in pie and bar charts respectively (Figure
14). The Al predicted the emotions of the reviews
and categorized them as positive and negative ba-

Distribution of Positive / Negative Emotions

1200

1000

0

00

20

sed on the training dataset. The plot implies that
the majority of the reviews are positive in nature
contributing to 99.13% while there lies a minority
or negligible reviews which are negative in nature
contributing to 0.87%.

Distribution of Positive / Negative Emotions

o

Figure 14 | Sentiment Analysis Charts

The support vector machine model classified
the VR experience satisfaction into five classifica-
tion labels (Figure 15). lllusion is identified to be
the most influencing classification label in order
to enhance the VR experience followed by immer-

sion, usability, interactivity, and price. The influ-

encing behavior of price and interactivity are found
to be least preferred for VR experiential satisfac-
tion. The most preferred classification labels for
satisfied VR experience are found to be illusion,
immersion, and usability. In simple terms, more

illusion leads to a more satisfying VR experience.
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Immersion

Illusion

Price

Interactivity

Usability

Dimension

Figure 15 | Pie Chart for Dimensions

5. Discussion

The study has outlined the distinct VR expe-
riential dimensions and mapped them against pre-
sence, content, components, and factors. The so-
cial dimension has been the most discussed VR ex-
periential dimension in the last four decades by va-
rious researchers and practitioners. The study also
identified that minimal research has been done on
dimensions such as immersion, illusion, usability,
and interactivity. This research gap was addres-
sed here by studying these dimensions and their
impact on experiential satisfaction. Secondly, the
study has identified 16 VR games from the user-
generated content whereas bowling, cricket, laser
tag, roller coaster, and boxing have emerged as
the most popular games at the VR game centers
of Bangalore. It is also identified that the Freakout
gaming zone, VR Room and VR Galaxy offers the
best VR game experiences in bangalore.

Sentiment analysis which identifies the tone or
opinion of the user generated content implies that
the majority of the reviews are positive with negli-
gible negative reviews. The analysis interprets that

the customers are extremely satisfied with the VR
experience offered at the Bangalore game outlets.
This means that the services and experiences of-
fered at these game centers met the expectation
standards of the customers. The customers could
immerse themselves in the virtual environment de-
taching themselves from the real world and be able
to imagine a new delusional world around them.
The gadgets such as VR headsets, motion control-
lers, gloves were easy to use and control. Overall,
the customers are happy and satisfied with the VR
experiences offered through games, thrillers and
adventure rides at the VR game centers.

VR experience could be influenced by a range
of other external and internal factors but the study
clearly proves that immersion, illusion, and usabi-
lity are the prominent factors in influencing custo-
mer satisfaction. lllusion which creates an imagi-
native world in the minds of the customer emerged
to be the highly influential factor and responsible
for a highly satisfied VR experience. A VR game
with outstanding illusion features will elevate the
experience to the horizon and end up in earning
highly satisfied customers.
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Table 1 | Summarizing the findings of the study

Experiences at VR | Female Best Experience VR Room
gaming
centers Male Best Experience VR Room
Female ‘Worst Experience VR Voyage
Male ‘Worst Experience Galaxy VR
Experiential Female Highly rated Tllusion
dimensions
Male Highly rated Immersion
Female Lowly rated Interactivity
Male Lowly rated Interactivity
Median ~ of  high | Immersion VR Vovyage Better, Best
experience level
Tllusion VR Voyage Good, Better, Best
Interactivity VR Galaxy ‘Worst, Bad, Good
Usability VR Vovyage Good, Better, Best
Price VR Voyage Bad, Good, Better
Satisfaction level Immersion High VR Galaxy
Immersion Low The Grid, Galaxy VR
Tllusion High VR Room
Illusion Low Gravity VR
Interactivity High VR Room
Interactivity Low VR Vovage
Usability High Freakout
Usability Low VR Voyage
Price High Gravity VR
Price Low The Grid
Sentiment Analysis VR experience Positive 99.13%
reviews Negative 0.87%
VR Experiential | Illusion Severe 34.0%
Satisfaction
Immersion Major 30.1%
Usability Moderate 21.7%
Interactivity Minor 8.6%
Price Insignificant 5.5%
Top 5 VR Games Cricket Freakout Gaming Zone | 23.9%
Roller coaster VR Galaxy 18.6%
Zombie shooting VR Room 10.6%
Car race Freakout Gaming Zone | 9.7%
D VR Room 6.2%

6. Implications of the study

Virtual Reality has been revolutionizing many
sectors such as gaming, marketing, education, tra-
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vel, tourism, hospitality, management, enginee-

ring, finance, medicine, etc. The crux of this te-

chnology is found to be VR experiential dimensi-
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ons and the VR companies should focus on eleva-
ting these experiential dimensions for the success-
ful running of VR applications.

Tourism is showing keen interest in VR for their
marketing and promotional activities. In recent ti-
mes, promoting tourism products through VR ga-
mes has emerged as a novel concept and this study
will provide valuable insights to tourism players like
Destination Management Organizations (DMO),
tour operators, and travel agents who want to stra-
tegize their promotional and marketing activities
through VR games.

Games can be used as an effective marketing
tool to leverage the brand image of a company.
Incorporating products as an integral part of the
game will create an emotional connection with the
product and influence the purchase decisions of the
customers. Tourism companies and hotels can in-
corporate their products in VR games to enhance
their sales operations.

VR experiences are found to have a great in-
fluence on satisfaction and they can be used as an
effective marketing tool for promotions. Promoti-
ons through VR games have become a new trend
and businesses can make use of this opportunity
to invent their own VR games to market their pro-
ducts effectively and yield high profit margins.

7. Conclusion

This study has filled the following research
gaps; i) studied the VR experiential dimensions
such as immersion, illusion, interaction, and usa-
bility, ii) analyzed the relationship between VR ex-
periential dimensions and customer satisfaction at
various VR game centers of tourist destinations,
iii) studied the potential of VR experience in sa-
tisfying the customers. This research has identi-
fied that illusion is the most influential factor of
VR experiential satisfaction which implies that the
VR game centers should focus on this dimension

and leverage the customer experience to the next
level. VR Companies should work on the illusion
dimension to stand ahead of the competition. The
interactivity dimension was rated low among all
other dimensions hence the VR game companies
should rework this feature as it should not limit
the VR experience. The VR gaming revenue has
been showing positive growth since 2017 and this
creates an opportunity for new VR game compa-
nies to enter the market. The study also listed
the VR games on the scale of most to least prefer-
red. This information helps the VR start-up game
companies to launch highly preferred games with
advanced illusion features in order to gain market
advantage and customer experiential satisfaction
at the earliest. Another advantage is the premium
price strategy, the study has identified that price
is the least influential factor in experiential satis-
faction. Henceforth, VR start-ups can launch the
games at a slightly higher price than their com-
petitors. This strategy bestows high profit mar-
gins, gains brand recognition and brand value, and
tough competition. The research outcome also im-
plies that customers are highly satisfied with the
VR games and are ready to pay for them if the
illusion, immersion, usability, and interactivity are
above the expected level.

A major challenge while conducting the rese-
arch was the lack of datasets related to VR ga-
mes and reviews. Training datasets for VR game
reviews were not available hence the author had
to create a training dataset to train the Al mo-
del. The study has included only the factors of VR
experiential dimensions (immersion, illusion, usa-
bility, and interactivity) while this pays the way for
future research on other dimension classifications
(Content, presence, components) and their impact
on customer satisfaction. The study has included
only one customer experiential satisfaction (Price)
along with VR dimensions while future research
can be laid on studying the other customer expe-
riential satisfaction factors such as quality, perso-

nalization, time, speed, convenience, etc.
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