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Abstract
The digital creation of virtual environments has opened many doors for the creation of new
experiences, offering the trend of ever immersive, engaging and multi-sensory virtual reality
(VR) experiences. However, studies on VR within the science festival context are limited.
Therefore, with a focus on usability and gratifications, this study aims to explore the antecedents
of the behavioral intention to use VR at science festivals. Before participating in a questionnaire,
447 users experienced a VR application and data were analyzed using structaral equation
modelling. Findings reveal that usability influences gratification factors which-influence users’
behavioral intention to engage with science.

Keywords: Virtual reality, usability, gratifications, immersion, emotions, flow
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Exploring Usability and Gratifications for Virtual Reality Applications at Festivals
Introduction

Virtual reality (VR) has surpassed specialist applications such as architecture, medical or
military and has now entered a wide array of consumer applications including retail, tourism,
gaming and education. VR is here to stay and while at the beginning expectations have been high
and the reality disappointing, latest devices and software offer a promising outlook for business
applications (Tredinnick, 2018). The digital creation of virtual environmentshas opened many
doors for the creation of new experiences (Han & tom Dieck, 2019), offering'the trend of ever
immersive, engaging and multi-sensory experiences (Moorhouse et al., 2019b; Rauschnabel et
al., 2019). Research in the festival context has also recognizedthese opportunities, with a recent
study confirming that interactive media helps visitors to engage with festivals (tom Dieck et al.,
2018b). This was supported by van Winkle et al..(20.16) who explored the use of mobile devices
at festivals as part of the co-creation of value\bétween festival goers and organizers. In their
study they found that mobile phones allow:for linking, building and performing opportunities,
especially in terms of social media usage and the sharing of content during events as well as the
possibility to stay connected:Nevertheless, research within the event context and the use of more
immersive technology stch as VR is non-existent. In the music festival context, Coachella tested
how the provision of’cardboards could enhance the immersion and engagement of festival
attendees. They were able to receive 360° videos of live music content as well as create their own
content, which was linked to the concept of value co-creation through active engagement in the
design process. In addition, non-attendees were able to engage with the content which created

immersive experiences for users around the world (Atkins, 2017).
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Another popular type of festivals are science festivals which are normally of temporary
nature, aiming to engage the general public in current scientific research (Jensen & Buckley,
2014). In general, science festivals aim to engage the public to gather new knowledge and skills
(tom Dieck et al., 2018b). In fact, Jensen and Buckley (2014, p. 558) argued “public engagement
has become the new mantra (at least in UK and EU science policy”, contributing to the trend of
at least ten science festivals a year in the UK alone. Easson and Leask (2019) found that
museums started to offer special events in order to attract and target new audiences and result in
repeat visitations. Recently, research found that technological innovations stich as augmented
reality can contribute to visitors’ engagement (tom Dieck et al., 2018b).\Nevertheless, examples
for the use of VR for the enhancement of the science festivahexperience is limited. Considering
that numerous studies supported the use of VR for educational purposes (Hodgson et al., 2019;
Huang et al., 2018), its use for science festivals,seems ‘a natural development. In fact, “although
first studies have been conducted early, there\aresfew empirical findings shedding light on issues
of acceptance and use of VR” (Miitterlein®& Hess, 2018, p. 1). Specifically, studies supported
VR’s strength in terms of enjoyable and flow experiences (Huang et al., 2013).

Huang et al. (2013, p497) investigated the acceptance of second life and found that
hedonic factors ineludingienjoyment, emotions and flow influence behavioral intentions and
called for further research to “investigate other important predictors that can influence hedonic
consumption behavior”. Furthermore, immersion is hereby considered one of the most important
factors for VR adoption according to Shin (2017). However, immersion has so far received
limited attention within the context of VR adoption. Utilitarian benefit factors are drawn from
the technology acceptance model (TAM), the leading theory of adoption, while affective needs

factors come from the uses and gratification theory (U&GT), suggesting that technology is used
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when it provides pleasurable experiences. This study adopted the integrative model of TAM and
U&GT which was used in several previous studies. For instance, Hayashi et al. (2004) revealed
the positive relationship between perceived usefulness and satisfaction in on-line training
environments and Rai et al. (2002) found that perceived usefulness and perceived ease of use
influence on user gratification. Furthermore, Shin (2009) empirically showed that consumer
gratification is impacted by perceived usefulness and perceived ease of use in mobile commerce.
Shin (2011) also found that perceived ease of use and perceived usefulness were significant
antecedents of e-book users’ gratification.

Previous studies have found that hedonic attributes with regards'to devices and
applications are closely linked to usability (Han et al., 2018), Whenrit comes to the use of VR,
although this new media is becoming widely used in _varieus different contexts, it is unknown
what are the motivations to use VR and how these inflyence affective needs, such as enjoyment,
emotions, flow and immersion, and eventuallylead to behavioral intentions to use VR.
Particularly the event and festival contexthas so far received limited attention with regards to
how technologies could enhance.thevisitor experience, nevertheless it is offering festival goers
novel experiences by adding'value through a co-creation of experiences (van Winkle et al.,
2018). To address-this gap in the literature, this study examines usability factors (perceived ease
of use and perceivedtisefulness) as the antecedents and gratification factors (affective needs) as
mediator and behavioural intention as a consequence within the science festival context using a
U&GT.

Hypotheses Development

Usability
Perceived ease of use (PEU) and perceived usefulness (PU) stem from the TAM

developed by Davis. Those two determinants of technology adoption have throughout the years
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been extensively tested and confirmed as main usability indicators of why people accept or reject
technologies (Davis et al., 1989; Kim et al., 2008a). However, interestingly van Winkle et al.
(2019) reviewed technology adoption studies within the events and leisure context and concluded
that there is limited research focusing on the acceptance of mobile services and related
applications within the aforementioned context. They also revealed, that if designed and
implemented correctly, useful and easy to use devices and applications can add immense value to
the festival experience (van Winkle et al., 2018). Shin and Biocca (2017, p.46%) defined PU as
the degree of which a technology is “capable of being used advantageeusly” “Fhis slightly differs
from earlier definitions, which focused on workplace technologies ‘and thérefore included the
enhancement of work performance. Nonetheless, with today?s adyancements, technologies are
supposed to offer frictionless services thus, the current study proposed that PU, although
extensively tested, is still immensely relevant for today’s VR context.

PEU is defined as the degree of which peeple perceived that using a technology is free of
effort and simple to understand (Raza et ak, 2017). Keeping complexity low is considered key in
order to enhance acceptance of a technology as shown by a number of studies (e.g., Chong et al.,
2012). Throughout the y€ars; the'majority of TAM studies found that PEU influences PU (e.g.,
Nysveen et al., 2005; Pavlou (2003); tom Dieck et al., 2017) and therefore, the following
hypothesis is proposed.

H1a: Perceived ease of use has a positive relationship with perceived usefulness

In addition, numerous studies supported the effect of PEU and PU on mediating variables
such as enjoyment, risk or discomfort (e.g. Saade & Bahli, 2005; Teo & Noyes, 2011;
Venkatesh, 2000). However, according to tom Dieck et al. (2017), mediating variables are

context specific and therefore, it is important to evaluate the effects PEU and PU have on VR-
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specific variables. In the context of the current study, usability’s influence on U&GT constructs,
as previously supported by Shin (2009; 2011), is suggested. Shin (2011, p. 265) revealed that
“there is a positive correlation between perceived usability and gratification”. Therefore, the
following hypotheses are proposed:

H1b: Perceived ease of use has a positive relationship with enjoyment.

Hlc: Perceived usefulness has a positive relationship with enjoyment.

H1d: Perceived ease of use has a positive relationship with emotional‘involvement.

Hle: Perceived usefulness has a positive relationship with emotional'involvement.

HI1f: Perceived ease of use has a positive relationship with immersion.

H1g: Perceived usefulness has a positive relationshipywith immersion.

Finally, Wu and Wang (2005) posited that PU influences the behavioral intentions to use
mobile commerce. Similarly, Venkatesh (2000).confirmed that PU is a much stronger predictor
of behavioral intention than its counterpart PEUsIn addition, also Pavlou (2003) only found PU
to influence behavioral intention. Consequently, the current study proposes that:

HT1h: Perceived usefulness has-a positive relationship with behavioral intention.

Uses and Gratification (U&GT)

The U&GFis grounded in human communication research and proposes that “audiences
consciously choose the medium that could fulfil their needs and that they are able to recognize
their reasons for making media choices” (Shao, 2009, p. 8). In principle, it is suggested that
people use media in order to satisfy needs such as enjoyment, socialising or flow experiences
(Rauschnabel et al., 2017). In addition, U&GT aims to explore motives and identify
consequences that follow from those aforementioned needs. Overall, it is anticipated that

psychological needs result in certain expectations (behavioural intentions) of media usage (Chen,
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2011). To narrow it down, this study focuses on affective needs of users to use VR. Rauschnabel
et al. (2017) revealed that affective needs are a combination of emotions, pleasure, as well as
moods that consumers want to obtain. Considering that the TAM has a strong focus on usability
factors, an integration of these two theories is aimed to deliver important implication on
behavioural intentions of VR use. The inclusion of U&GT is particularly important considering
the immersive and engaging nature of VR, where hedonic factors play a vital role of the entire
experience (Jung et al., 2017).

Enjoyment. Enjoyment is the degree to which users perceive experieneing a VR
application as enjoyable.

According to Rauschnabel et al. (2017), enjoyment-has’been thoroughly applied in the
U&GT context and was found to strongly drive the use of technologies. Especially, more
recently they found that it influences the motivationto\play AR games. Enjoyment was included
in the latest VR adoption model proposed by'\tomyDieck et al. (2018a) in the national park
context. Enjoyable applications are expected to influence the emotional involvement, overall
emotions as well as the perceived flow. Wu and Lu (2013) conducted a meta study on intrinsic
motivators and found thatthe majority of studies usually supported the effects of intrinsic
motivations (e.g., €hjoyment, playfulness, pleasure) on positive emotions. In addition, within the
education context, Hernik and Jaworska (2018) confirmed that enjoyment positively influences
emotional involvement and the willingness to learn new things. Also within adoption studies,
enjoyment was found to influence, for instance, flow (Kim et al., 2018). Therefore, the following
hypotheses are proposed:

H2a: Enjoyment has a positive relationship with emotional involvement.

H2b: Enjoyment has a positive relationship with positive emotions.
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H2c: Enjoyment has a positive relationship with flow.

Emotional involvement. Sérkeld et al. (2004) defined emotional involvement as the
degree of intensity and quality of experiences. The link between emotional benefits and VR was
recently made by a study on user adoption (tom Dieck et al., 2018a). Campos et al. (2004, p.
379) aimed to define emotions and suggested that emotions are “the process of registering the
significance of ... an event ... [while] the nature of significance ... determines the quality of the
emotion. According to Rauschnabel (2018), people use certain media in ordénto experience
emotions. With this line of thought, the importance of emotional involvemetit'as part of
technology adoption becomes apparent. The experience economy had a‘similar concept, in that it
advocates that consumers are no longer interested in simply consuming products or services.
Instead, the modern consumer wants to be involved in the,co-Creation process thus, create an
emotional involvement (Jung & tom Dieck, 201.7). €onsequently, it is believed that emotional
involvement creates overall positive emotions but-also, optimal (flow) experiences. Therefore,
the following hypotheses are proposed.

H3a: Emotional involvement'has a positive relationship with positive emotions.

H3b: Emotional invelvement has a positive relationship with flow.

Immersion. Accoerding to Shin (2017), the concept of immersion is most commonly
known within the gaming and virtual environment context. Immersion is the “Psychological state
characterized by perceiving oneself to be enveloped by [...] an environment that provides a
continuous stream of stimuli and experiences” (Witmer & Singer 1988, p. 227). Miitterlein and
Hess (2017) found that although one of the most important constructs of VR adoption, it has so
far been neglected as part of VR user-centric research. Immersion as part of VR is linked to the

quality of the hardware and software design as well-designed applications are generally
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perceived to be more immersive (Laver et al., 2015). In addition, immersion is linked to users’
ability to immerse themselves in a digital environment full of imagination, exploration and
adventure, essentially blurring the lines between reality and virtuality (Lee et al., 2020; Shin,
2017). The connection between immersion and positive emotions has, according to Peilloux and
Botella (2016), been long established. For instance, Shaw (1989) revealed a positive relationship
between immersion and positive emotions for creative thinking within science and engineering.
In addition, fully immersive applications are expected to erect positive emotions and result in an
optimal experience, linking to flow (Miitterlein & Hess, 2018). Therefore, the*following
hypotheses are proposed:

H4a: Immersion has a positive relationship with positive emotions.

H4b: Immersion has a positive relationship with flow.

Positive emotions. Fredrickson et al. (1998) proposed the “broaden-and-build theory of
positive emotion”, exploring the concept of pesitive emotions and its effects on behavioural
intentions. It stems from the medical diseipline where positive emotions have shown to produce
faster recovery from surgeries and illmesses. Linking it more to the VR context, positive emotions
are believed to broaden the thought and action repertoire, consequently a joy of using VR might
produce a general. desiré+to play, visit environments or change behaviors (Waugh & Fredrickson,
2006). This was also’confirmed in the festival context, where van Winkle et al. (2019) were the
first to explore the adoption of mobile services. Their study revealed that hedonic motivations
influence behavioral intentions. Therefore, the following hypothesis is proposed:

HS: Positive emotions has a positive relationship with behavioral intention.

Flow. Holsapple and Wu (2007) were one of the first to introduce the concept of flow

into VR experiences. According to the flow theory, users experience a sense of flow when they

MS 19 045 Event Management E-pub



Copyright © Cognizant Communication Corporation 11

engage in activities that fully challenge their skills, while not overwhelming them. The idea of
flow is linked to the “ideal” experience and theorized to enhance user behavioural intention to
use technology (Bachen et al., 2016). Shin (2017, p. 6) summarized flow in one sentence and
found it to be “a complete absorption in the activity that one is involved and the loss of one’s
sense of space and time”. Chen et al. (2018) looked at the flow theory from a marketing
perspective and confirmed that the more customers gain pleasure from using services, the more
likely they are to have favorable opinions and behaviors towards said servicé.\Rauschnabel et al.
(2019) furthermore confirmed that flow influences behavioral intentions to €hgage with content
and services. Thus, we propose the following:

H6: Flow has a positive relationship with behavioraltintention.

Based on the hypotheses, Figure 1 presents the preposed model.

<<<Insert Figure 1 here>>>
Methods

Study Context

The study was conducted as part of the European City of Science festivities in
Manchester in the summ®g of 201 6. According to Jensen and Buckley (2014), science festivals
use alternative forms of"public engagement including fairs, scientific kiosks, lecturers,
workshops and demonstrations and exhibitions. As part of the European City of Science public
engagement project, a VR application was offered under the idea of scientific kiosks whereby
pop-up stalls were located around the city of Manchester (see Figure. 2). Participants were asked
to experience the VR application and participate in this study as part of a festival display in a
major shopping centre in Manchester. During the week of data collection in July 2016, a number

of festival related activities took place in the shopping centre in order to promote and show case
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Manchester’s science. For the purpose of this study, a VR application was developed using 360-
degree content about science related content. One example included VR content on the cancer
research UK facilities whereby participants could take a journey through part of the laboratory
while it was in operation, an area not normally open to the public. Another scenario was centred
around the Jodrell Bank Observatory. In this instance the application let participants experience
the third largest steerable radio telescope in the world and how it completes a 360 degree turn in
the course of a about 30 seconds; a process that normally takes an entire day.“Ethical approval
was obtained and due to the nature of the study, only users above the age\0of 18 and without any
health related problems were allowed to participate.
<<<Insert Figure 2 here>>>

Data Collection

Data were collected in July 2016 at one.of the major shopping centres in the city (see
Figure 2). Due to the nature of the project, offering the VR science experience to the general
public, a convenience sampling was chesen. Prior to completing a questionnaire, participants
experienced the VR application'which-lasted around five minutes. The questionnaire consisted of
two sections. The first seetion focused on the seven factors which were measured by three to four
measurement items, adopted from previous research (please refer to appendix). The second
section inquired about participant’s characteristics as shown in Table 1. 447 usable data were
collected. The majority of participants was aged between 18 and 34 and earned less than
£40,000. More than 40% of participants were full time employed, while 20% were students.
Considering Manchester as a student city, this was to be expected. Finally, the vast majority of
participants (77.2%) had no previous VR experience.

<<<Insert Table 1 here>>>
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Findings

The data were analyzed following a two-step approach. First, we conducted confirmatory
factor analysis (CFA) in order to test the appropriateness of the measurement model using SPSS.
Second, we tested the structural model for hypothesis testing using MPlus 8.1 (Muthén &
Muthén, 2018). Table 2 provides an overview of the CFA. The results show that all factor
loadings are above 0.7. In addition, all AVE scores are above the cut-off point of 0.5 (Hair et al.,
2011). All composite reliability (CR) scores are above the cut-off point of O/Afurthermore
confirming validity of the measurement model. Further, Cronbach alpha scote-are all above 0.7,
which indicates reliability. In addition, Table 3 displays the inter-construct correlations which are
all below the square roots of AVE of each construct. This ifidicates-discriminant validity. Having
established the measurement model, we conducted structural equation modelling (SEM) using
the maximum likelihood estimator (Muthén & Muthény2018). With regards to model fit indices,
all measures were above the recommended thréshold (y*753.468, df= 360, p < 0.001; CFI=0.951;
TLI= 0.945; RMSEA= 0.049; SRMR=0.060).

<Z<lInsert Table 2 here>>>
<<<Insert Table 3 here>>>

To test the/hypothesised effects, structural relationships were modelled and tested in
MPlus using a maximum likelihood estimator with robust error terms. The final model is shown
in Figure 3. The majority of hypotheses were supported at p <.001 except for H4a which was
supported at p <.003. H1d and HIf had to be rejected, hence perceived ease of use did not
influence emotional involvement and immersion.

Perceived ease of use was shown to be positively related to perceived usefulness (=.646;

p <.001; R?:=.320) . Perceived ease of use (B=.298; p <.001) and perceived usefulness (B=.451;
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p <.001) have a positive effect on enjoyment explaining 37 percent of the variance. Perceived
usefulness (f=.493; p <.001) and enjoyment (=.321; p <.001), both influence emotional
involvement, explaining 42.5 percent of the variance. In addition, perceived usefulness
influences immersion (B=.593; p <.001; R?'=.280). Enjoyment (B=.412; p <.001), immersion
(B=.166; p < .003) and emotional involvement (=.340; p <.001) influence positive emotions,
explaining 54 percent of the variance. Furthermore, enjoyment (=.390; p <.001), emotional
involvement (f=.297; p <.001) and immersion (=.291; p <.001) influenceflow, explaining 65
percent of the variance. Finally, perceived usefulness (f=.255; p < .004), posttive emotions
(B=.225; p <.001) and flow (B=.322; p <.001) have a positive influenceon behavioural
intentions and explain 37 percent of the variance.

<<<Insert Figure 3 hexe>>>

Overall, results show that perceived usefulness\is influenced by perceived ease of use and

positively related to enjoyment, emotional invelvement, immersion and behavioural intentions.
Enjoyment, as a mediating variable, was found to positively influence emotional involvement,
positive emotions and flow. In"additien, emotional involvement forms a mediating effect in the
hypothesised model andpositively influences positive emotions and flow. Immersion was found
to positively influefice positive emotions at a slightly weaker level than its influence on flow.
Finally, H5 and H6 were supported as both positive emotions and flow have a positive influence
on behavioural intentions.

<<<Insert Table 4 here>>>

Discussion and Conclusion

This study aimed to explore the antecedents of the behavioral intention to use VR within

the science festival context. In particularly, this study took usability and gratifications as a
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theoretical foundation, merging the two theories in order to obtain usability and affective needs
factors on VR adoption. Looking at gratification factors that influence people’s behavioral
intention to learn and engage with science, VR was found to be an engaging technology and if
designed appropriately (easy to use and useful), people tended to have enjoyable, immersive and
emotional experiences that influenced their overall state of flow and positive emotions hence,
positively influenced their behavioral intention to be more engaged in the future. This is in line
with previous research that confirmed that users receive interactive experience, a rich amount of
information and a feeling of presence when using VR (Tussyadiah et al., 2018). The UG&T
proposed that needs have to be satisfied in order to lead to positive'expéetations which was
confirmed by this study. According to Rauschnabel et al. (2017), the UG&T is a flexible theory
that invites the inclusion of additional theoretical perspectives and this study proposed and
confirmed a theoretical framework including usability factors that explain the behavioral
intentions to engage with science after experieneing an immersive, emotional and entertaining
VR application.

The importance of incorporating usability factors as part of VR gratification research is
particularly important ag‘proper VR application design and implementation has important
implications on the"overall hedonic value of the application. For example, previous studies found
that application desigh and user interface influence hedonic application attributes and ultimately
satisfaction and behavioral intentions (Han et al., 2018). Therefore, PU and PEU can be
considered one of the first and important steps of ensuring that VR applications lead to hedonic
experiences. Factors such as immersion and flow have been well tested in the gaming context,
where users utilize VR in order to escape the reality, becoming one with the experience while

satisfying their curiosity. This was to some extent confirmed by Pallavicini et al. (2017) who
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found that VR experiences evoke more anxiety but are more appealing than 2D gaming.
Therefore, this study supports previous research by confirming that highly and immersive VR
experiences lead to positive behavioral intentions. However, one has to keep in mind that events
and festivals are activities that are often attended in order to escape daily life, make new
memories and personally communicate with performers and other festival goers (van Winkle et
al., 2019). Consequently, it is immensely important whenever discussing the use of new
technologies for the enhancement of experiences that festival goers’ benefits“and gains are kept
in consideration. A co-creation of value, whereby festival goers are part of the-design and
consumption process is inevitable in order to ensure that value is ctéated(Minkiewicz et al.,
2014). One solution to this problem was previously suggested by Rauschnabel et al. (2019) who
revealed that inspiration will play an increasingly important role when designing immersive
applications. Within the event and festival context, theyuse of mixed reality devices, such as
Hololens, could overcome some of the barriers’of-VR such as isolation and limited interaction,
while still providing festival goers with.¢nhanced experiences.
Theoretical Implications

Theoretically, thiSsstidy extended our understanding of the role of VR as part of the
science festival experieniee. This study has shown that the integration of TAM and U&GT
creates an understanding of how VR applications can be used in order to engage the general
public with science. The unique contribution of this study lies in the identification of five
gratification factors that influence the behavioral intentions to use VR in the festival context. In
particular, limited research has looked at the connections of emotional involvement, positive
emotions and flow which can be considered one of the key contributions. We believe that this,

coupled with the inclusion of usability within the VR context, creates a novel approach to
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studying festival goers’ intention to continuously learn about science festivals and visit festival
locations in the future. This is particularly important considering that science festivals often only
reach the already converted thus, neglect to provide access to new knowledge to new audiences
(Bultitude, 2014). Through the use of easy to use, useful, emotional engaging, immersive and
enjoyable VR applications, the general public reaches a state of flow and positive emotions
which helps to create an overall interest in science. Considering the overall strategy of engaging
adults in lifelong learning (Corrales-Herrero & Rodriguez-Prado, 2018), thig'is an important role
that VR can play, not only as part of festivals but in order to deliver knowledge across all areas
of daily life.

For instance, first attempts have been made for medical’education of patients (Moorhouse
et al., 2019a) or as part of class room activities (Cuendetet al., 2013). In addition, looking at the
bigger picture and assuming that these findings.are transferable to other subjects or areas of
everyday life, VR has the potential to aiddn the'dissemination of knowledge and facts as well as
engage the general public with things thatthey might not otherwise engage with. Applications
for this could range from education about social problems in increasingly urbanised
environments, to politicahengagement of young traditionally non engaging voters.

Practical Implications

This study identified a number of practical implications. First, usability influenced
gratifications of VR applications at science festivals and in particular, perceived usefulness is the
most important usability indicator. Thus, festival organizers and application designers have to
focus on content design as appropriate and useful VR content is considered a key in order to
create pleasurable VR experiences which ultimately influence users’ decision to engage with

festival content and sites. Second, science festival participants found that well-designed and
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pleasurable VR experiences influence their engagement with science heritage hence, immersive
technologies should be considered as a stepping stone for science festival organizers to engage
new audiences in order to facilitate life-long learning through immersive and enjoyable public
engagement activities. It is anticipated that VR technologies can aid to create attractive science
experience for non-engaged audiences. This study found that VR is a tool to create positive
emotions, engaging experiences and an overall sense of flow and this is expected to promote the
causes of festivals in the future, attract new markets and enhance the overallfestival experience
while promoting a sense of learning. Further, VR could add to sponsorship opportunities through
VR content for the financial success of festivals and events. One hasito eonsider that the design
of powerful and effective VR applications is costly and thuSyconsidering the only temporary
nature of events and festivals, managers need to considetshow VR applications can be designed
in order to be reusable for different events and festivals. For instance, in the case of the science
festival, content could be made available to city*eeuncils in order to continue to promote science
heritage to visitors and residents in the future. The involvement of multiple stakeholders in
application design and implementation is therefore considered a viable way in order to co-create
value and ensure long tefm success of VR applications. Finally, previous research explored the
link between fashionability of VR glasses and the behavioral intentions. Herz and Rauschnabel’s
study (2019) was conducted in a generic business and marketing context however, for special
events (e.g. fashion shows, launching events), this is another consideration for managers and
practitioners.
Limitations and Future Research

There are a number of limitations which need to be addressed. First, data were collected

for a specific VR application for the science festival in Manchester hence, this limits
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generalisations and further research with different applications should be conducted in order to
generalise findings. In addition, the present study used the theoretical concept of usability and
gratifications for model development. Additional factors such as anxiety (Pallavicini et al., 2017)
or perceived risks should be explored using a mixed methods approach in order to enhance the
explanatory power of the model. Another limitation is that this study focused on direct effects
among constructs however, future research could incorporate mediating effects of gratification
between usability and consequences. Finally, the present sample had only limited previous
knowledge of VR and therefore, we could not explore differences between those participants
with or without VR knowledge. With VR becoming more and more‘partyotf people’s lives, future
research should take previous experience into account whefitanalysing VR experiences as the
novelty factor might contribute to a positive or negative experience as shown in previous
research. For event organizers this would be anJdmpertant finding for the implementation of VR
applications and acceptance among different types of visitors. There are however also risk
factors that should be kept in mind, One aspect is the fact that so far VR experiences are
solitudinous even if embedded in otherwise social settings due to the requirement of head
mounted displays. Also, atopic that so far has received little attention is that of privacy concerns
(Herz & Rauschnabel, 2019). What is user’s attitude to VR privacy given that these experiences
are increasingly personalised to target users’ specific interests. Therefore, future research should
consider risks vs. rewards from a user privacy perspective in regard to user VR adoption in the

event context.
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Appendix

Measurement items

Perceived Ease of Use (Huang et al., 2013; Jung et al., 2018)
Learning to use VR was easy for me
I didn’t find it difficult to get the VR application to do what I wanted it to do
I found the VR application flexible to interact with
It was easy for me to become skillful at using the VR application
Perceived Usefulness (Huang et al., 2013; Jung et al., 2018)
Using the VR application enhances the effectiveness of Manchester Science
Heritage tour planning
Using the VR application increases my productivityin Manchester Science
Heritage tour planning
VR is useful for Manchester Science\Heritage tour planning
Using the VR application erdabled me to explore Manchester Science
Heritage tour information.mote conveniently
Enjoyment (Huanget al., 2013; Jung et al., 2018)
I enjoyed expetiencing the virtual world in the VR application very much
I thought experiencing VR was quite enjoyable
I would describe the experience of the VR application as very interesting
The VR experience was fun
Positive Emotions (Huang et al., 2013)

I felt the following emotions...
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Joy
Cheerfulness
Delight
Emotional Involvement (Huang et al., 2013)
I felt carried away by the VR experience
I felt as if I am part of the VR experience
I felt deeply about the VR experience
Flow (Huang et al., 2013)
When experiencing the VR application, my attention was totally, fogused
Experiencing the VR application excited my curiosity
Experiencing the VR application was intrinsically interesting
Immersion (Hamari et al., 2016)
I was completely immersed in the VR applieation
I lost track of time while playing the"MR application.
I became very involved in the VIR application forgetting about other
things
Behavioral Intention (Huang et al., 2013)
I wanted to find’out more information about Manchester Science Heritage
I gained an interest in visiting Manchester Science Heritage in person
I want to try to visit Manchester Science Heritage Sites in the future

I am willing to recommend Manchester Science Heritage to others
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Table 1

Participants Profile
Characteristics N %
Gender
Male 228 51.0
Female 219 49.0
Age
18-24 148  33.1
25-34 103 23.0
35-44 93 20.8
45-54 38 8.5
55-64 29 6.5
65+ 36 8.1
Income
Less than £20,000 188, 42.1
£20,000-£40,000 129 28.9
£40,000-£60,000 62 13.9
£60,000-£80,000 17 3.8
£80,000-£100,000 19 43
£100,000+ 22 4.9
Missing 10 2.2
Occupation
Full-time employed 187 41.8
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Part-time employed 60
Self-employed 34
Housewife/husband 9
Unemployed 18
Retired 40
Student 90
Missing 9
VR Experience

Yes 88
No 345
Missing 14
Total 447

13.4

7.6

2.0

4.0

8.9

20.1

2.0

19.7

77.2

3.1

100
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Table 2

Factor Loadings, Average Variance Extracted (AVE) and Composite Reliability (CR)

Factors/Items Factor AVE CR o
Loadings

Perceived Ease of Use 0.674 0.892 0.831
PEU - PEUI 0.821

PEU - PEU2 0.785

PEU - PEU3 0.836

PEU - PEU4 0.842

Perceived Usefulness 0.733 0916 0.877
PU - PUI 0.827

PU - PU2 0.868

PU - PU3 0.891

PU - PU4 0.836

Enjoyment 0.811 0.945 0.922
ENJ = ENJ1 0.896

ENJ = ENJ2 0.919

ENJ = ENJ3 0.916

ENJ - ENJ4 0.871

Positive Emotions 0.693 0.764 0.856
POSE - POSEI 0.834

POSE - POSE2 0.830
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POSE - POSE3 0.833
Emotional Involvement 0.753 0.796 0.835
EI 2 EIl 0.858
EI 2 EI2 0.877
EI -2 EI3 0.869
Flow 0.740 0.789 0.834
FL - FL1 0.821
FL - FL2 0.883
FL - FL3 0.875
Immersion 0.699 0.768 0.782
IM > IM1 0.816
IM > IM2 0.826
IM - IM3 0.865
Behavioral Intention 0:774 0.932 0.901
BI - BII 0.864
BI - BI2 0.883
BI - BI3 0.913
BI > BI4 0.857

MS 19 045 Event Management E-pub



Copyright © Cognizant Communication Corporation

Table 3

Inter-construct correlations and square roots of AVE

PEU PU ENJ POSE  EI FL M BI
PEU 0.821
PU 0.567  0.856
ENJ 0.490 0555  0.900
POSE 0.296 0523 0.634 0.832
EI 0.247 0432 0.542 0.559 0.868
FL 0.346  0.443  0.679 0.516 0.647  0.860
M 0270 0472  0.432 0.482 0.663 ,0.631 0.836
BI 0.123 0351  0.408 0.369 0,231%,..0.348  0.330  0.880

36

Note: The bold elements are the square roots of AVE; the remaining elements are cross-correlations between factors.
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Table 4

Hypotheses testing

Hypotheses Path Estimates p-Value H Support
Hla PEU - PU 0.646 .001  Accept
Hlb PEU - ENJ 0.298 .001  Accept
Hlc PU - ENJ 0.451 .001  Accept
Hld PEU - EI -0.039 .637 Reject
Hle PU - EI 0.447 .001  Accept
HIf PEU > IM -0.017 .846 Reject
Hlg PU - IM 0.593 .00\ /Accept
Hlh PU - BI 0.255 001/ Accept
H2a ENJ = EI 0.321 .001  Accept
H2b ENJ = POSE 0.412 .001  Accept
H2c ENJ = FL 0.390 .001  Accept
H3a EI > POSE 0.340 .001  Accept
H3b EI 2EE 0.297 .001  Accept
H4a IM »POSE 0.166 .003  Accept
H4b IM - FL 0.291 .001  Accept
H5 POSE - BI 0.225 .001  Accept
H6 FL = BI 0.322 .001  Accept
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Figure 1

Proposed Model
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Figure 2

Pop-up VR Experience

MS 19 045 Event Management E-pub



Copyright © Cognizant Communication Corporation

Figure 3

Final Model
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