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Abstract

Not only the Covid-19 pandemic, but also developments in virtual tourism and climate change
emphasize the importance of museums changing their business models. Developing virtual museum
services is currently one of the most important of these changes, especially since remote cultural
consumption has severely increased during the past year.

The development of virtual museums - interactive virtual spaces that provide information and
exhibit cultural objects in digital format - has rapidly increased since the notion was first introduced in
the 1960°s. Simultaneously, a visitor-centred approach emerged, giving rise to a shift from the
modernist museum to the post-museum. Virtual museums fall in line with this approach, as they allow
for new types of interaction with online visitors. Storytelling is an important practice that allows
visitors to engage in their own story. The application of digital storytelling practices in virtual
museums creates an opportunity to not only provide a solution for the current restrictions, but to
change the museum business model accordingly with a changing society.

This study shows the importance of digital storytelling for virtual museums by conducting a
user-centred research, focusing on Cultural User Experience. Cultural User Experience is measured for
three virtual museum services of the British Museum, all practicing a different approach to Digital
Storytelling. An in-between-subject showed the story is the most important, as no significant
difference between digital storytelling and regular storytelling was found in any of the constructs.
What the research did find, is that a service that incorporates digital storytelling practices brings about
a stronger emotional response and is perceived higher in hedonic qualities than a service that is
immersive but offers no explicit storytelling. The study also showed that the application of storytelling
for the British Museum services was not enough, as the digital storytelling practices applied did not
significantly differ from the regular storytelling practices in perceived user experience or future
behaviour. In order for museums to change their business models, virtual museums need to become
even more interactive, offering communities to engage and actively share their story.

The findings of this research prove the importance of digital storytelling for virtual museums,
but show that in order for visitors to really connect with the virtual museum, museums need further
develop their virtual services. This research provides insides the museum sector could use in the

development in new services and sheds a new light on Cultural User Experience.

Keywords: Virtual Museum, Cultural User Experience, , (Digital) Storytelling ,Visitor-Centred
Approach, the British Museum
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1. Introduction
In this chapter, the central topic of this thesis is introduced. First, a short overview of

recent events and current development in the tourism and museum industry is provided, as
well as current academic challenges. Then, the aim of the research question is elaborated on.

Finally, the structure of the thesis is explained.

1.1. Covid-19’s impact on the museum sector
Even though tourism has faced crises before, the impact of the Covid-19 crisis has,

from an economic point of view, been more devastating than any other crisis in recent history
(UNWTO, 2021). Due to restrictions caused by the Covid-19 crisis, many public spaces
including museums were forced to close their doors to visitors. Whilst in 2019 the Dutch
museum sector was growing, welcoming 34 million visitors and generating 17% more
revenue than in 2015 (CBS, 2020), in 2020 visitor amounts are estimated to have decreased
with almost 75% to 8.7 million visitors (Museum Vereniging, 2019). This was a hard blow for
not only the cultural sector, but for the national economy as well. In the last decades, the
cultural sector contributed about 2.3% to the Dutch GDP (Minsiterie van OCW, 2018). When
applied to 2019, this accounted for 15,6 billion euros (Van der Veen, 2020).

The cultural sector not only impacts the economy with direct contributions to the
GDP, it also creates employment opportunities, contributes positively to the social and
business climate of a region and is important for the image of a country (Van der Veen,
2020). Furthermore, the creative industries are the breeding ground for ideas, and are regarded
a catalyst for innovation in other sectors (Van der Veen, 2020). It is therefore vital that the
institutions within the creative industries are maintained. Since the introduction of the
restrictions, many museums have launched digital initiatives in order to still be able to
welcome visitors, albeit online. These online initiatives might be temporary until museums
are allowed to welcome visitors again, however they could very well be here to stay. Even if
the services are offered for free and thus will not directly result in economic profit, it is
important that these services exist, and that these services are studied. In the next section, this

importance is further discussed.

1.2. Technological solutions
According to Gretzel et al. (2020), technology plays an important role in finding

solutions and answers to questions about the evolution of travel and the tourism industry. For
example, Travel Live Streaming (TLS) is gaining attention of tourist destinations, online

travel agencies and social media platforms, as they are attempting to keep travellers engaged



during times of remote contact (Deng et al., 2021). Information & Communication
Technology (ICT) services are already intertwined with travel and tourism. Since the
beginning of the pandemic, these technologies have been widely adapted to address pressing
problems in people’s daily lives, including work, leisure time, and travel (Gretzel et al.,
2020).

Museums are a core fragment of the tourism and culture industry and attract a large
amount of visitors with various ages, financial and cultural backgrounds, and physical
abilities (Doukianou et al., 2020). Even though many museums already implemented digital
technologies prior to the introduction of the Covid-19 restrictions, these restrictions have
forced visitors to now exclusively experience cultural material through digital mediums
(Burke et al., 2020). Gretzel et al. (2020, p. 190) describe how online museums have opened
their doors to “bored wannabe tourists stuck in quarantine” that are flocking on online
exhibitions and other experiences. Museums have always managed access and use of their
online resources, but this ‘digital revolution’ is changing cultural consumption patterns,
forcing museums to re-think their relationship with audiences and users of cultural content
(Bertacchini & Morando, 2013). This post Covid-19 technology is reported to facilitate shifts
in consumer behaviour (Gretzel et al., 2020).

In the current neo-liberal economy, museums have focused on monetising in-person
experiences through tickets sales, museum cafés, museum retails, site rentals and other special
events (Larkin & Burtenshaw, 2021). However, since the introduction of Covid-19
restrictions, these methods have mostly lost their value. The fact that it was still unclear when
and how museums were able to open their doors again in combination with other societal
challenges as for example climate change and mass tourism, highlights the importance of
ongoing innovation and diversification of the museum business model (Larkin & Burtenshaw,
2021). To illustrate, the city of Venice has recently banned cruise ships from their ports in
order to save cultural heritage and the environment (Robbins, 2021). According to Larkin &
Burtenshaw (2021), these challenges mean that museums have to develop methods to create
experiences and products that can be offered directly to the public, rather than luring visitors
to a physical site. The developing digital economy and altering modes of cultural
consumption allow opportunities to create captivating new forms of engagement (Larkin &
Burtenshaw, 2021).



1.3. Virtual museum research
Little to no research has been conducted about the reaction of visitors to the online

initiatives of museums. The studies that have been conducted, mainly cover the digital
initiatives museums launched since the beginning of the Covid-19 crisis and primarily focus
on the variety of digital responses to the pandemic (Burke et al., 2020; Agostino et al., 2020;
Zbuchea, et al., 2020). Equally little research focused on the analysis of how users could be
more satisfied and engaged with digital outlets (Calvo-Porral et al., 2016). This lack of
empirical support is a serious concern for museums. Not understanding online visitors’ needs
causes museums to not have the necessary insights to fully provide online services that lead to
satisfaction (Hertzum, 1998, as cited in Marty, 2008). The understanding of how museum
visitors use these online initiatives in their daily lives and how they experience them is thus

critical for the success of museums in the information age.

1.4. Current challenges
According to Larking and Burtenshaw (2021) two challenges have emerged in regard

to museums shifting to online environments. The first challenge is the need to shift from
digital storytelling techniques that replicate in-person experiences, like online catalogues and
virtual exhibitions, to an increasingly dynamic experience that visitors would be willing to
pay for. The second challenge is to then find suitable methods to commercialise these types of
content (Larking & Burtenshaw, 2021). Next to these (more recent) challenges regarding
online museum environments, other challenges have emerged as museums have had to rethink
their purpose in society during the last decades (Nielsen, 2017). One emerging practice is that
museums are adopting a participatory and engaging approach in order to improve
communication and interaction with their audience (Brown & Mairesse, 2018). A museum
can no longer expect that a single approach, label or type of experience will satisfy everyone
(Falk & Dierking, 2016, p. 298). Creating museum experiences that build meaningful bridges
between museum’s needs and agendas and the public’s needs and agenda’s, is something that
museums ought to begin with (Falk & Dierking, 2016). The ideal strategy for realizing such
an environment, in which visitors of all ages and backgrounds are encouraged to create their
own meaning and find the intersection between the familiar and the unknown, is storytelling
(Hein, 1998, as cited in Bedford, 2001). As Wyman et al. (2011, p. 463) have stated, the
question is not whether people are interested in stories, it is: “How can museums best frame

content to make it desirable?”.



The emergence of these recent challenges regarding online environments in
combination with the fact that museums are increasingly trying to adopt participatory and
engaging approaches, has led to the focus of this thesis: The implementation of digital
storytelling practices by virtual museums and the perception of these technologies by the
public. In this thesis, different opportunities for interaction and engagement as facilitated by
digital storytelling practices are elaborated on by creating an experimental setting. Through an
in-between-subject experiment, multiple Virtual Museum services and their storytelling
practices are evaluated. By conducting this research, more insights into the appreciation of
different types of virtual museum and corresponding differences in virtual storytelling are
generated. The results of this research contribute to practice in the sense that museum
professionals gain insight into which types of virtual museum services are perceived as a
better experience than others. Furthermore, academic insight is provided by shining more

light on the cultural user experience and the appreciation of online cultural services.

1.5. Thesis structure
This thesis is structured as follows. In the literature review, several topics are

discussed and the central research question of this thesis is introduced. In order to gain insight
into the economic positions of museums and to understand the need to shift approaches, the
(virtual) museum is assessed from an economic and cultural perspective. Secondly, changing
user needs and digital consumption are looked at, since virtual museums operate in online
environments. Thirdly, digital storytelling practices are introduced as to understand the
potential of these practices. Then, a conceptual framework is developed in order to create a
concrete and coherent model that can be tested. Hypotheses are subsequently formulated,
derived from the theories applied in this research. For this research, a self-administered
survey was developed in which participants were, through an experimental setting, asked
about their experience in a virtual museum. In the methodological section, the research
process is elaborated on. Additionally, the three virtual museum services that are looked at in
this thesis are introduced and discussed. In the last part of the methodology, the measurements
are operationalised and first indications of reliability are provided. In the result section,
general information about the sample is discussed, empirical findings are presented, and the
hypotheses as drafted in the theoretical framework are either accepted or rejected. In the
conclusion, an overview of the research findings is presented, and the conceptual model as
displayed in the theoretical framework is adapted to show the accepted and rejected

hypotheses. In the discussion, implications of the research findings are discussed and an



explanation for the rejected hypotheses is given. Finally, current research limitations and

future research suggestions are discussed.
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2. Theoretical Framework
This chapter consists of a literature review, followed by the operationalization of the

conceptual framework. The review consists of three parts and covers several topics. The first
section contains theory on the (virtual) museum as a societal and economic institution, and
discusses the role of the museum in a societal and economic context. Then, the application of
ICT to museums and economic considerations for these applications are looked at and a
definition of the virtual museum is introduced. In the second section, a light is shed on
changing consumer needs and how the emergence of ICT can fulfil these. In the third section,
(digital) storytelling practices and the role of storytelling in museums are looked at. In the
fourth section, the theories and opportunities from the previous sections are materialized into
the research question. Additionally, a conceptual framework is operationalised and

hypotheses are developed.

2.1. The (virtual) museum as a societal and economic institution
In order to understand why museums might have to innovate and diversify their

business model to maintain themselves in the current society, the museum as a societal and
economic institution is elucidated. First, the role of the museum in a changing society is
discussed. In this section, the definition of a museum is presented, and the emergence of the
visitor-centred approach is looked at. Thereafter, the economic models of museums are
elaborated on as a means to gain more insight in why museums operate the way that they do,

and to understand how virtual museums could fit in this context.

2.1.1. Museums in a changing society
Definitions of a museum are constantly evolving (Brown & Mairesse, 2018). The

current definition of a museum, as adopted by the 22nd General Assembly in Vienna, Austria,
on 24 August 2007 is as follows (ICOM, 2007):

“A museum is a non-profit, permanent institution in the service of society and its
development, open to the public, which acquires, conserves, researches, communicates and
exhibits the tangible and intangible heritage of humanity and its environment for the purposes

of education, study and enjoyment.”

Zbuchea et al. (2020) argue that definitions like these are too narrow, considering the
evolution that museums have gone through in relation to their audience. It was generally

understood that knowledge is the commaodity that museums offer (Hooper-Greenhill, 1992).
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Museums could function as places where perceptions can be altered, and would therefore
contribute to knowledge (Hooper-Greenhill, 1992). There has never been only one form of
reality for museums however, as they have had to adapt their practices according to social,
economic, and political forces throughout history just as any other social institution (Hooper-
Greenhill, 1992). These past recent years, museums had to rethink their function in society
and the contexts in which they operate again (Sitzia, 2019).

Before, the educational approach that was adapted by museums was based on a more
formal form of didacticism, as placing objects on view was considered enough to facilitate
learning (Hooper-Greenhill, 2000). In more recent years, education is increasingly viewed as
a process, and experience and visitors’ learning needs in combination with their diverse social
characteristics and cultural backgrounds are recognized and prioritized (Hooper-Greenhill,
2000). Before, academics, curators and conservators would assign meanings to collections,
injecting these collections with a certain flair of superior authority, which is claimed to be
reinforced by a perceived safe and neutral environment that museums would provide (Smith,
1989, as cited in Mutibwa, 2020). Museum workers however remained fairly unaware of their
practices, and a critical approach had barely been adopted (Hooper-Greenhill, 1992). As a
consequence, museums would rarely accommodate, construct, represent and interpret multiple
perspectives of a shared past, and the nature of possible connections between collections and
the general public were rarely investigated (Mutibwa, 2020). Nowadays, the role of the
museum has gradually shifted from an institution that is merely presenting and defending elite
culture, to promoting alternative types of content, knowledge transfers and production (Sitzia,
2019). A shift from a modernist museum as a site of authority, to a post-museum as a site of
mutuality occurred (Hooper-Greenhill, 2000).

Museums are now expected to move beyond their role as research, exhibition and
collection facility into facilitators of engagement and experiential visits (Elgammal et al.,
2020). Museums have increasingly turned into ‘contact zones’ (Clifford, 1999 as cited in
Sitzia, 2019), social inclusion tools (Sandell, 2002, as cited in Sitzia, 2019) and constructivist
terrains of knowledge production (Falk & Dierking, 2000, as cited in Sitzia, 2019). They are
starting to consider themselves, and are increasingly considered, agents of local development.
Here, they could have the potential to generate wellbeing (Zbuchea et al., 2020). Furthermore,
cultural and educational relevance are still at the core museum activity but are more and more
considered in an “interactive and experiential framework”, occupying a societal focus

(Zbuchea et al, 2020).



12

2.1.2. Museum economics
Museums are non-profit, permanent institutions that serve society (ICOM, 2007). In

economic terms, museums have strong ‘public good’ characteristics, meaning that they are
non-excludable and non-rival (Towse, 2010). As a consequence there is a considerable
amount of public intervention in the sector, including public ownership and financial support
(Towse, 2010). Furthermore, museums and their physical collections are non-reproducible,
meaning that an item’s stock of supply in a point in time is fixed or declining. As times
continues however, museum collection could also grow as more items are collected over time.
On the other hand the ‘profusion struggle’ is a growing issue, forcing curators to rethink their
way of collecting, to reconsider the importance of the already existing abundance of objects
and eventually even to consider the disposal of items (Morgan & MacDonald, 2020). For a
physical museum, what drives up the price is this fixity of supply in the presence of a growing
demand (Towse, 2010). In this section, the economic characteristics of a museum are further
discussed. This is done in order to understand the financial structure of a museum better, and
to see where the economic challenges and opportunities for virtual museums are located.

First, the characteristics are discussed for the physical museum, thereafter the virtual museum

is introduced and elaborated on.

2.1.2a Demand.
There are two types of demand for a museum: the first type is private demand, which

could be applied to visitors (Frey & Meier, 2006). Generally, this type of demand for physical
museums can be defined as “the number of tickets that would be purchased at various entry
prices for visitors wishing to view the collection” (Towse, 2010, p. 242). Private demand
entails individuals that are interested in exhibitions for leisure or professional purposes such
as schools, families, etcetera. (Frey & Meier, 2006). The majority of visitors has leisure
related reasons for visiting a museum (Frey & Meier, 2006). There are three major
determinants for demand: 1) Admission fees: These often seem to be low in price elasticity, 2)
Opportunity cost: These would be expected to be higher for locals and people with a higher
income, although there has not been a clear link found between income and attendance. For
tourists, accessibility and overall costs are important, as travel costs come with high
opportunity costs. 3) Price of alternative activities: museums are competing with other
cultural, entertaining and social events. Furthermore, complementary costs have to be strongly
taken into account (Frey & Meier, 2006).
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Next to these three determinants, there is a high correlation between education and
income, meaning that people that have received a higher, more theoretical education have the
human capital necessary to benefit more fully from a museum than people that have received
a lower, more practical education (e.g. Withers, 1980, as cited in Frey & Meier, 2006). Other
determinants are the quality of an exhibition, the attractiveness of the building, the amenities
in the building, as well as marketing efforts (Frey & Meier, 2006). As shortly discussed for
opportunity costs, ease of access and proximity to transportation hubs are also important. A
last important determinant of demand is past visits, as people that have visited museums in the
past are more likely to visit museums in the present and future (Frey & Meier, 2006). The
second type of demand entails individuals or groups that benefit from a museum: the social
demand (Frey & Meier, 2006). Social effects of a museum go beyond that of the visitors,
facilitating external effects (Frey & Meier, 2006). There are five non-user benefits that can be
distinguished: 1) Option value: people appreciate having the option to possibly visit a
museum, 2) Existing value: People appreciate knowing that a museum exists, 3) Bequest or
inheritance value: People appreciate the knowledge that members of their community or
descendants have the opportunity to visit a museum, 4) Prestige value: People appreciate that
individuals outside of their community value the museum, even though they do not have to
visit the museum themselves, 5) Education value: People are aware that the presence of a
museum contributes to their own and other’s sense of culture and value (Frey & Meier, 2006,
p. 1022/1023). Next to these positive externalities, some negative externalities could occur,

such as congestion or noise related problems for local communities (Frey & Meier, 2006).

2.1.2b Supply.
Museums have different cost structures compared to other service industries. They

differ in at least four ways: 1) Museums have high fixed costs: operating costs (costs of the
building, staff, insurance, etc.) are generally independent of output, 2) Marginal costs are
close to zero: Marginal costs of an extra visitor are close to zero, unless congestion occurs, 3)
Dynamic costs: Unlike other cultural organisations museums do not seem to produce constant
financial problems, as productivity advances seem possible for museums. By for example
introducing online exhibitions or innovating surveillance systems, cost disease could be
countered. 4) High opportunity costs: The value of a museum’s holding is its greatest asset.
However, museums often do not place value on their collections (Frey & Meier, 20086, p.
1025). Museums have many different types of output, as becomes clear from the ICOM

definition (2007): museums incorporate conservation, research and exhibition for education
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and enjoyment. There is thus not one single cost structure in place.

2.1.2c Pricing.
In terms of pricing, museums differ from each other in the way they set entrance fees

(Frey & Meier, 2006). Price discrimination is a common practice, as it benefits both visitors
with high and low opportunity cost (Frey & Meier, 2006). Sometimes museum visits are free
on certain days at certain times, encouraging individuals with a low willingness to pay or low
ability to visit the museum (Towse, 2010). Free entry museums or initiatives are often funded
by either foundation grants or governments (Towse, 2010). As stated before, the public good
characteristics of museums in combination with importance of free entry result in the
necessity of public finances (Towse, 2010).

Comprehending the societal and economic characteristics of museums is important for
understanding the application of digital technologies by museums. In the next section, the

emergence of the virtual museum and its societal and economic considerations are discussed.

2.1.3. Digital technologies and museums
A virtual museum is defined as: “an interactive virtual space that provides information

and exhibits cultural objects in digital format” (Moreno, 2007, para. 3). A variation exists in
the degree of “virtuality’, since virtual museums might show physical art online but could also
showcase art that solely exists online (Moreno, 2007). The focus of this thesis is on virtual
museums that are developed by existing, physical museums as an extension of their services.

The emergence of digital technologies expands creative ways for museums to engage
with their visitors, by facilitating new types of interaction (Falk & Dierking, 2016). Museums
are increasingly implementing digital technologies to support their services and to redefine
what it means to be a museum (Falk & Dierking, 2016). The digitisation of museum services
has caused a shift in the traditional museum model, which was based on the physical
collection of a museum in a publicly funded a publicly accessible building (Bertacchini &
Morando, 2013). The application of digital technologies to museum services has been
practiced for a long time, as the emergence of the virtual museum dates back to the last half of
the 20" century, the same time computers were developed (Moreno, 2007). Since then,
hundreds of virtual museums in a variety of disciplines have emerged (Moreno, 2007).

Towse (2010, p. 239) describes the digitisation of heritage as an “almost revolutionary
change to heritage”. This is not in the least because of the economic implications of a virtual
museum. Digital collections have specific economic properties that differ from physical

collections, as they are related to information goods and their markets (Shapiro & Varian,
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1999, as cited in Bertacchini & Morando, 2013). Digitization of physical museum objects
thus has implications for the supply and demand side of the virtual museum.

2.1.3.a Supply.
In terms of production, digitalising an analogue collection comes with a lot of fixed

and sunk costs, as the process is rather expensive. As computers have become accessible
technology, a relative reduction in the cost of technology has caused an increase in the supply
of digital heritage (Navarrete, 2013a). However, costs of distributing digital images are close
to zero (Bertacchini & Morando, 2013). Furthermore, operating costs of a website are
probably lower than that of a monumental building. Virtual museums have, similar to their
physical counterparts, public good characteristics (Bertacchini & Morando, 2013). The non-
excludability of a virtual museum is higher, as congestion will most likely occur less in virtual
museums. The life cycle of digital content is elaborate, and ranges from the preparation of the
physical object to the preservation of the digital content, with phases such as identification of
digitized material and presentation in between (Navarrete, 2013a). These stages are
interrelated, and decisions have influence in the later stages (Navarrete, 2013a).

There is a number of ways in which virtual museums can solve current issues
regarding supply that musems are facing. First of all, digitization gives museums the
opportunity to showcase their full collections, as there is no physical boundary for museums
to adhere to (Navarrete, 2013b). Supply of virtual museums can additionally increase as the
costs of production are reduced by optimizing technology (Navarrete, 2013a). Finally,
digitization has led to the exploration of new products to best represent cultural heritage
(Navarrete, 2013a). Digitization of cultural heritage can support standard museum operations

(preservation, use and development of collections), as resources can be allocated differently.

2.1.3b Demand.
Additionally, digitization of museums might increase access, representing a wider

market (Johnson and Thomas, 1998, p.80, as cited in Navarrete, 2013b). The complementary
costs of a virtual museum might for example be less, as most people are in the possession of a
mobile device or laptop for other purposes. If this is not the case however, complementary
costs are higher. Even though virtual museums have high fixed and sunk costs, a digital
environment affords the empowerment of users to produce their own digital content, as digital

images are fairly easy to duplicate, and distribute (Bertacchini & Morando, 2013).
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Furthermore, museum visitors evaluate their visit without holding into account the full
range of services that museums provide. Visitors are for example not aware of ‘backroom’
activities, such as research and preservation services (Towse, 2010). Even though online
museum visitors often do not pay for museum services, interest can still increase (Towse,
2010). Additionally, virtual museums provide the opportunity to increase accessibility, as
digital technologies provide both a more effective and quick method to process information.
Moreover, they attract a larger, more universal public than physical museums (Moreno,
2007). Through this, the externalities of the physical museum could be internalized by a
public that does not visit the physical, but would visit a virtual museum. In the case of online
cultural heritage, it is not the digitized object that makes visitors want to visit a virtual
museum, it is the ‘authoritative metadata’ (the data describing the object and its context) that
is significant (Besser & Yamashita, 1989, as cited in Navarrete, 2013a). The demand for
cultural content can thus increase if the way the content is presented adds value (Navarrete,
2013a).

Museums generally tell stories through the display of artefacts in combination with
explanatory visuals and narratives (Perry, Roussou, Economou, Young & Pujol, 2017). This
is thus one of the ways in which value is added to the mere object. Up till recently, museums
have largely been following the tendency to use narrative narrowly by communicating
information and findings from the experts to the public. Virtual museums have adopted these
same practices (Perry et al., 2017). The digitisation of museum services affords the possibility
of creating virtual doppelgangers of the physical museum, which has been the most popular
approach (Sylaiou & Dafiotis, 2020). As was stated in the introduction however, a
diversification of the museum business model is vital, and replicating in-person experiences
onling, (such as developing a virtual exhibition that closely resembles the physical one) is
probably not enough (Larkin & Burtenshaw, 2021). A new and dynamic form of digital
creation might be necessary if museums want visitors to come back repeatedly and perhaps
even pay for their online services (Larkin & Burtenshaw, 2021). The next section explains
why due to changing visitor needs, virtual museums have to go beyond simply turning the

physical into digital.

2.2. Changing visitor needs
Previously, ways in which museum visitors engaged with the museums could be

reduced to volunteering, donating or visiting (Hill, 2011, p. 220, as cited in Sitzia, 2019, p.

190). However, through the emergence participatory practices, a part of the authority has
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shifted from the institution to the public (Sitzia, 2019). Digital technologies have the power to
enhanced these participatory practices and increase the agency of the museum public.

This century, digital technologies have emerged as an important new industry (Calvo-
Porral et al., 2016). Users are consuming digital technologies on a growing number of digital
devices for both entertainment and information-seeking activities (Calvo-Porral et al., 2016).
Bertacchini and Morando (2013, p.4) furthermore argue that the digitization of collections in
combination with increased storage capabilities and access to digital information by visitors is
causing a “rapid change in the traditional models of using, managing and accessing
knowledge and information related to cultural heritage and artworks”.

Navarrete (2019, p. 202) defines the digital heritage tourist as a visitor who “exists
independently of the physical location and explicitly and voluntarily comes in contact with
the museum’s goods and services online, not necessarily involving direct payment.” Digital
cultural consumption calls for a new set of principles, shifting from cultural and economic
value to informational value (Navarrete, 2019). Next to these information values, digital
consumers are expected to have an active stand, participating as part of the museum
experience (Navarrete, 2019). So, not only is the focus of the museums shifting from the
collection to the visitor, it has shifted again to the digital user (Frasca et al., 2014).

Traditionally, museums are custodians of culture, providing information and research
opportunity (Radder & Han, 2015). Visitors are however increasingly demanding products
and services that provide a sense of learning, feeling, being and doing (Mehmetoglu & Engen,
2011, as cited in Radder & Han, 2015). Moreover, virtual visitors reportedly expect museum
websites to be functional, easily navigable, visually pleasing and enjoyable (e.g. Tractinsky et
al., 2000; Zhang & L1i, 2005; Lin et al., 2012; Van Dijk et al., 2012, as cited in Lopatovska,
2015). Museums thus have to go beyond giving the visitor a sense of ‘being there’ (Radder &
Han, 2015) and have to be concerned with offering ‘learning, participating and experiencing’
services and products (Trinh & Ryan, 2013, p. 214, as cited in Radder & Han, 2015). Bakshi
and Throsy (2011, p. 4, as cited in Navarrete, 2013b) state that digitization in the museum
context allows museums to reach a larger share of the population and to intensify engagement
of audiences through interactivity, deepening the audience.

Lark & Burtenshaw (2021) argue for a shift to digital storytelling techniques in order
to achieve this increased engagement. Storytelling practices provide the opportunity for
visitors to claim ownership over their own experience, and allows them to interact with the
digital content museums provide. In the next section, digital storytelling in museums is further

elaborated on.
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2.3. (Digital) storytelling in museums
The trend of improving visitor experience has taken a great leap forward (Frasca et al.,

2014). Technologies for immersive, interactive experiences become increasingly sophisticated
and widespread (Frasca et al., 2014). Technology is increasingly adopted to achieve the
following objectives (Frasca et al., 2014, p. 203):

« enhance visitor engagement and interaction ise!

« give visitors an active role to play, part visitor — part actor: a “visit-actor” ist!

 define the goal of an “immersive museum”, in which the visit-actor is absorbed into

the storyline

Digital storytelling could have a positive effect on these three objectives. In the next section,
(digital) storytelling is further elaborated on. First, storytelling in the museum context in
general is discussed. Then, digital storytelling and its opportunities for virtual museums are

looked at.

2.3.1. Storytelling
Storytelling has been a vital part of human communication since the beginning of

mankind (Rizvi¢ et al., 2020). Nielsen (2017, p. 445) defines storytelling as the creation of “a
narrative that creates engagement”. A narrative in this sense is “a structure that can be based
on emotional, learning, educational, interactive, individual or social, imaginative, fictive or
non-fictive, digital or non-digital, subjective or objective engagements” (Nielsen, 2017, p.
445). Museums have realised that brand and brand name are no longer enough to attract and
satisfy visitors, as “cultural consumers want stories” (Sylaiou & Dafiotis, 2020, p. 370).
Generally, the objective of storytelling is to increase the attractiveness of cultural content and
consequently make the learning process easier (Pietroni & Adami, 2014). Bedford (2001)
describes two ways in which storytelling relates directly to museums. Firstly, storytelling has
been practiced by humanity since the dawn of day. People make sense of the world around
them through narrative. Storytelling skills ensure an individual’s place within society, and
storytelling skills imply that information that is not structured as a narrative will more likely
be forgotten (Bruner, 1990, as cited in Bedford, 2001) Secondly, stories are always written
from a certain point of view (Bedford, 2001). In this way, stories can be seen as part of the
canon, or as the exceptions of the canon (Bruner, 1990, as cited in Bedford, 2001).
According to Wong (2015) storytelling is a powerful way for museums to
communicate inclusive and nuanced histories, to make big ideas more approachable and

concrete, and to encourage deep satisfying engagement for visitors and online users by
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creating frames of experience. Storytelling can thus be one of the most important tools for
creating meaning and ensuring visitor engagement (Nielsen, 2017).

The narratives and stories of museum artworks are relatively open to audience
contribution, as meanings are ‘impossibly unstable’ (Ferguson, 1996, as cited in Sitzia, 2019).
Perry et al. (2017) believe that the only way that museum visitor’s experiences can contribute

to 21% century cultural affairs, is if the emotional aspects of their visit are taken into account.

2.3.2. Digital storytelling
Digital storytelling emerged in the nineties when computers provided new

opportunities, combining storytelling practices with digital multimedia. Digital storytelling
can be defined as “the use of digital media platforms and interactivity for narrative purposes,
either fictional or for non-fictional stories” (Handler-Miller, 2014, as cited in Rizvi¢ et al.,
2020, p. 348).

Even though storytelling is at the heart of each museum, digital technology has the
potential to go further, as it is adaptive to the individual user and has much more opportunity
for interaction (Carlsson, 2020). Technology could in this context be applied to “help visitors
find personal meaning in art” (Czajkowski, in Carlsson, 2020). Increasingly, museums are
adopting digital technologies to transform the visitor experience. Digital storytelling in virtual
museums is able to describe relationships between different exhibits and contribute to visitor
engagement (Sylaiou & Dafiotis, 2020). Furthermore, the information that is delivered is
personalized, as the visitors are able to select which part of the story they want to follow
(Sylaiou & Dafiotis, 2020).

Interactive digital storytelling (IDS) goes even further than this, enabling the user to
influence the flow and sometimes even the content of the story (Rizvic¢ et al., 2020). IDS is
becoming increasingly popular in the development of museum XR (Extended Reality)
experiences, as it appears that conveying information through these technologies is more
effective when storytelling practices are applied (Rizvi¢, 2017).

As became clear from the previous section regarding changing visitor needs, the
visitors’ attention span is shortening and people increasingly choose to consume audiovisual
content as opposed to reading (Rizvi¢ et al., 2020). At the same time however, people lack
time to consume, so content might have to be short and informative. Rizvi¢ et al., (2020)
propose that the only way to structure an extensive amount of information is through
hypertextualisation. Hypertextualisation refers to the incorporation of networked information

in content, which is exactly what the internet consists of.
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Caspani et al. (2017) report that the main purpose for investing in virtual museums is
the opportunity to increase the accessibility and comprehension of tangled relations that
otherwise might be too difficult to be understood or appreciated by the general public.
Through digital technologies, diverse content is made available, in diverse ways (Wong,
2015). Digital technologies have the ability to offer numerous ways to frame story
experiences, while at the same time proposing what lies outside of the frame (Wong, 2015).
The application of storytelling in virtual museums and XR museums has been widely
researched before, and generally storytelling was found to have a very positive effect on
visitor experience (e.g. Roussou & Katifori, 2018; Pietroni, Pagano & Rufa, 2013). However,
most of the technologies applied in these museum environments were only partly digital, as
they were mostly used as an additional service inside the physical museum. Moreover,
quantitative research on Cultural User Experience in museums has not been widely practiced.

In this thesis, this kind of research is attempted.

2.4. Cultural User Experience
As discussed, an experience economy has emerged. This implies that consumers desire

experiences and an increasing amount of businesses is responding to these requests (Pine and
Gilmore, 1998). Before the introduction of the experience economy, value was added in the
economic advancement from commodities to products, from products to services and from
services to experience. This development can be illustrated by following the example of a
birthday cake (Pine & Gillmore, 1998) or a coffee bean (Radder & Han, 2015): an
unprocessed bean (commodity) has less value than a pack of roasted beans (product). Value is
further progressed when a fresh cup of coffee is made for you in a coffee shop, and this means
even more if the coffee shop is located at the Piazza Navona in Rome.

The emergence of the experience economy has led to cultural institutions increasingly
adopting the notion of user experience as they are trying to broaden their audience and are
competing with other (entertainment) venues for recreational time (Roussou & Katifori,
2018). Additionally, researchers in Cultural Heritage studies have increasingly focused on
describing and understanding GLAM (Galleries, Libraries, Archives & Museums) visitors’
experiences (Konstantakis & Caridakis, 2020). This is important, as a positive user experience
could, according to Konstantakis and Caridakis (2020), contribute to an encouraging
experience when interacting with a service or product. User eXperience (UX) has no set
definition, but can be described as “a multidimensional concept that covers all the research on

studying, designing and evaluating the events that characterise user’s behaviour during his
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interaction with a service, a product or a system” (Konstantakis et al., 2018, p.1). UX consists
of several elements: a user’s internal state, the characteristics of the designed system or
product, and the context in which the interaction takes place (Konstantakis et al., 2018).

UX for cultural heritage institutions is vital, and in recent years, the notion of Cultural
User eXperience (CUX) has gained momentum (Konstantakis & Caridakis, 2020). It is
important for cultural institutions to realise their visitors have diverse backgrounds, and have
different demands and expectations when visiting for example museums. Furthermore,
engagement with exhibits and museum technologies might vary as well (Konstantakis &
Caridakis, 2020). CUX consists of two vital gists. The first is the understanding of cultural
heritage needs, and consequently meeting those (Konstantakis & Caridakis, 2020). Second is
the fact that CUX leads to the simplicity and refined attributes of a cultural service that
creates a positive experience, for example joy of ownership and usability (Zahidi, 2013, as
cited in Konstantakis & Caridakis, 2020).

Cultural organisations such as museums are, as stated before, adapting to the trends of
the new era by utilizing the possibilities offered to them (Konstantakis & Caridakis, 2020).
These possibilities include the integration of new technologies into the production of goods in
order to not only preserve their cultural attainments, but to ensure their viability by fulfilling
their role (Konstantakis & Caridakis, 2020). Integrating UX in cultural heritage digitisation
such as virtual museums is essential, as it focusses on ensuring that end-users (the virtual
museum visitors) might have positive experiences when they are interacting with digital

collections or other digital services (Konstantakis & Caridakis, 2020).

2.5. Research Question, Conceptual Framework & Hypotheses
In the context of CUX, digital storytelling has been identified as a powerful method to

increase visitor engagement (Puyol 2012; Pietroni 2013; Liestol 2014, as cited in
Konstantakis & Caridakis, 2020). Konstantakis and Caridakis (2020) report how cultural
spaces such as museums are nowadays competing with the entertainment industry, therefore
having the need to make their products more appealing and attractive for a wide-ranging
audiences. At the same time, museums have to attach additional attributes to their services to
ensure the educational and entertaining aspects, something that digital storytelling has the
potential to do (Konstantakis & Caridakis, 2020).

The emerging digital services that museums provide and the shift of their focus
towards visitors, in combination with the opportunities that digital storytelling brings have led

to the following research question: To what extent does the application of interactive digital
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storytelling practices enhance the experience of virtual museum visitors? In the next section,
the conceptual framework is further explained. Additionally, hypotheses are derived from the

literature.

2.5.1. Conceptual framework

2.5.2a Usability and User Experience.
Nowadays, usability is no longer considered a sufficient measure of quality (Minge &

Thiring, 2018). CUX goes beyond simply the usability of a cultural product, as it includes
both pragmatic (function) and hedonic (motivation and feelings) factors (Konstantakis &
Caridakis, 2020). CUX furthermore emphasizes positive human factors as an outcome of
interaction with the cultural service (Hassezahl & Konstantakis, 2006, as cited in
Konstantakis et al., 2018). The difference between usability and user experience is visualized
by Konstantakis et al. (2018, figure 1). They state that user experience entails a more holistic
approach that stresses the importance of subjectivity, as it is explicitly interested in the way
people experience and judge products, instead of focussing on objective measurement
methods (Konstantakis et al., 2018). The fact that usability and user experience are different
phenomena does not mean that usability is not important. Konstantakis et al. (2018) report
that usability is still a subset of user experience, as it could function as measure, part or

complement of user experience. In the next section, the CUX model is further explained.

2.5.2b CUX model.
The development of a CUX scale for (online) exhibits in museums seems useful and

meaningful for academics and practitioners in the museum field (Konstantakis & Caridakis,
2020). A detailed grid of indicators for a CUX evaluation has reportedly been hard to find, as
many different dimensions that can be considered (Konstantakis & Caridakis, 2020). UX
consists of different dimensions can be separately focused on, or focused on as a whole.
These dimensions are: User’s Needs Dimension, Brand Aspect Dimension, Technology
Aspects Dimension and Context of Use dimension (Zarour & Alharbi, 2017a, as cited in
Zarour & Alharbi, 2017b). In this thesis, the focus lies on the User’s Needs Dimension. This
is done, because, as stated before, museums are increasingly focussing on the needs of their
visitors and are trying to adapt themselves to these needs. A visitor-centred approach is
therefore adopted in this research as well. The conceptual framework presented in this
research (figure 1) is an adaptation from the CUE-model (Components of User Experience) as

seen in Minge et al. (2016), and Minge and Thuring (2018). The model was originally
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developed by Thiring & Mahlke (2007). In this model, central issues of different analytic
theories are integrated, and a comprehensive framework for empirical studies is presented
(Mahlke, 2008; Thiring & Mahlke, 2007, as cited in Minge & Thiring, 2018).

Figure 1

Conceptual research framework
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Within the user’s needs aspects, the User Experience can be divided into two
categories: pragmatic and hedonic qualities (\VVaatdja, Koponen, & Roto, 2009; Sproll,
Peissner, & Sturm, 2010, as cited in Zarour & Alharbi, 2017b). Other studies define this
division as instrumental and non-instrumental qualities (Minge & Thring, 2018). The
pragmatic factors focus on the function and features of the service, and the hedonic factors
focus on user expectation, motivation and feelings (Konstantakis & Caridakis, 2020). The
perception of both pragmatic and hedonic qualities of the user experience are capable of
triggering positive and negative emotional responses (Minge & Thiiring, 2018). Emotions in

their turn have the ability to impact perception, decision-making and attention (e.g., Isen,
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2000; Brosch et al., 2013; as cited in Minge & Thuring, 2018). A bi-directional relation thus
exists between perceived service quality and emotions. Together, these pragmatic, hedonic
and emotional gqualities determine the appraisal of a system (Minge & Thiring, 2018).
Cultural institutions such as museums are increasingly designing experiences for their
visitors that are holistic, meaningful and personally encountered stories (Roussou & Katifori,
2018). When used effectively, storytelling techniques can communicate value and enhance
the (virtual museum) experience by stimulating emotional resonance and empathy and trigger
visitor’s meaning-making and attention (Roussou & Katifori, 2018). This knowledge leads to

the following hypotheses.

H1a: Participants who have been exposed to an interactive, digital form of storytelling
in a Virtual Museum (VM) report higher perceived user experience than participants
who have been exposed to the exact virtual copy of a museum that does not contain

storytelling elements.

H1b: Participants who have been exposed to a ‘regular’ storytelling mode of a VM
report higher perceived user experience than participants who have been exposed to

the exact virtual copy of a museum that does not contain storytelling elements.

H1c: Participants who have been exposed to an interactive, digital form of storytelling
in a VM report higher perceived user experience than participants who have been

exposed to a ‘regular’ storytelling mode of a VM.

2.5.2c Perception of pragmatic qualities.
As stated before, the pragmatic qualities of the User Experience model refer to the

instrumental qualities, related to technical aspects of a service (Minge & Thiring, 2018).
These qualities cover the experienced amount of technical support, learnability and the ease of
the service’s use (Mahlke & Thiiring, 2007). For instance, previous studies have found that a
high degree of perceived usability has a positive effect on user experience (Kujala, 2011, as
cited in Konstantakis & Caridakis, 2020). Pietroni et al. (2013) found that utility of digital
storytelling in virtual museum application was positive. However, the learnability of the
application was reported a bit lower as a small percentage reported the service took some time
to understand. Furthermore, the perceived efficiency of the service was relatively high, with
79% of participants rating the time to reach their goal as adequate (Pietroni et al., 2013).
People are more incited to continue the interaction with a service when the combination of

elements and contents continuously change in unpredictable ways (Pietroni & Adami, 2014).



Hypertextualisation is an example of this, and is reported a useful way to structure a lot of

information. Interactive digital storytelling is reported to enhance the quality of the user

experience, as a lot of information is conveyed through these practices (Rizvi¢ et al., 2020).
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Additionally, Minge and Thiiring (2018) found that ‘flawed’ interfaces were rated less usable

than flawless interfaces. In regards to emotions, Minge and Thiring found that interacting

with a more usable service led to more positive emotions. In sum, the following hypotheses

are formulated:

H2a: Participants who have been exposed to an interactive, digital form of storytelling
in a VM report higher perceived pragmatic qualities than participants who have been
exposed to the exact virtual copy of a museum that does not contain storytelling

elements.

H2b: Participants who have been exposed to a ‘regular’ storytelling mode of a VM
report higher perceived pragmatic qualities than participants who have been exposed

to the exact virtual copy of a museum that does not contain storytelling elements.

H2c: Participants who have been exposed an interactive, digital form of storytelling in
a VM report higher perceived pragmatic qualities than participants who have been

exposed to a ‘regular’ storytelling mode of a VM.
H2d: Pragmatic qualities and emotional response are bi-directionally related.

H2e: Perception of pragmatic qualities are positively related to perceived user

experience.

2.5.2d Perception of hedonic qualities.
The second component of cultural user experience is hedonic qualities of the VM

service. The hedonic qualities of a system refer to the look and feel of the system (Mahlke &

Thiring, 2007). These hedonic qualities are derived from the appeal and attractiveness of a

system (Malke & Thiring). Entertainment is one of the most popular and focussed on hedonic

qualities. Dal Falco and Vassos (2017) report how visitors critique museums that do not allow

interaction between the object, as the visit is limited solely to object observation. In this way,

the regular museum experience is not experienced as entertaining and fun as it could

potentially be (Dal Falco & Vassos, 2017). Rizvi¢ et al. (2020) found that the adoption of
digital storytelling practices in VR museums increased the edutainment (educational and

entertaining) value of the museum as these museums presented novel and entertaining ways
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of content presentation. Hedonic quality was found to significantly contribute to intention to
use, as well as visual attractiveness (Mahlke, 2005). Furthermore, more aesthetic devices are
found to be more attractive then less aesthetic devices (Minge & Thiiring, 2018). This

knowledge leads to the following hypotheses.

H3a: Participants who have been exposed to an interactive, digital form of storytelling
in a VM report higher perceived hedonic qualities than participants who have been
exposed to the exact virtual copy of a museum that does not contain storytelling

elements.

H3b: Participants who have been exposed to the ‘regular’ storytelling mode of a VM
report higher perceived hedonic qualities than participants who have been exposed to

the exact virtual copy of a museum that does not contain storytelling elements.

H3c: Participants who have been exposed to an interactive, digital form of storytelling
in a VM report higher perceived hedonic qualities than participants who have been

exposed to the ‘regular’ storytelling mode of a VM.
H3d: Hedonic qualities and emotional response are bi-directionally related.

H3e: Perception of hedonic qualities are positively related to perceived user

experience.

2.5.2e Emotional response.
First of all, it has become clear from the literature that storytelling practices have a

positive effect on the emotions of the user (Perry et al., 2017). According to previous
research, emotions are also a key word when it comes to Interactive Digital Storytelling
(Rizvi¢ et al., 2017). Other research showed that students who interacted with interactive
digital storytelling devices reported a higher degree of positive emotions than students who
interacted with a regular storytelling medium (Chen Hsieh, 2021). Scherer (2004, as cited in
Mahlke, 2005) also assumed a relation between the perceived quality of an interactive system,
and emotional consequences. In addition to that, other hedonic qualities are connected to
emotion, such as trustworthiness and fun. Emotions in themselves have been found to
influence the perception and judgement of both usability and aesthetics (Minge, et al., 2016).
This knowledge leads to the following hypotheses:
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H4a: Participants who have been exposed to an interactive, digital form of storytelling
in a VM report higher emotional engagement than participants who have been exposed

to the exact virtual copy of a museum that does not contain storytelling elements.

H4b: Participants who have been exposed to the ‘regular’ storytelling mode of a VM
report higher emotional engagement than participants who have been exposed to the

exact virtual copy of a museum that does not contain storytelling elements.

H4c: Participants who have been exposed to an interactive, digital form of storytelling
in a VM report higher emotional engagement than participants who have been exposed

to the ‘regular’ storytelling mode of a VM.
H4d: Positive emotional responses are positively related to perceived user experience.

2.5.2.f Culture as a context.
As stated before, UX consists of several elements: a user’s internal state, the

characteristics of the designed system or product, and the context in which the interaction
takes place (Konstantakis, et al., 2018). Zarour and Alrhabi (2017b) have found that the user’s
needs dimension of the CUX ought to be placed in a cultural context. This means that the
pragmatic and hedonic qualities of the experience depend on the cultural background of the
user. However, | argue that the cultural dimensions that are proposed by Lee, Kim & Han
(2008, as cited in Zarour & Alharbi, 2017b) and the method they applied are not appropriate
for this study, as culture is not always nationally determined.

Radder and Han (2015) argue that personal and trip-related characteristics have an effect on
touristic experiences. It is important to take these (cultural) characteristics into account, as
museums are increasingly adopting their services to their visitors, and understanding visitor’s
backgrounds and characteristics might lead to increased accessibility and engagement
(Konstantakis & Caridakis, 2020). In this thesis, not culture, but cultural motivation and
knowledge are taken as contextual setting. As stated in the section on cultural demand earlier
in the theoretical framework, people with a higher education and people who have visited
museums before, are abler to benefit from their museum visit, and are more likely to visit
museums in the present and future. In terms of usability however, this will probably not be the
case. Minge and Thiring (2018) found a main effect of experience and usability, stating that
participants with prior experience regarded the usability of the devices they used in their study

significantly lower. This leads to the following hypotheses:
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H5a: Participants with a higher level of cultural motivation and knowledge report
higher emotional responses than participants with a lower level of cultural motivation

and knowledge.

H5b: Participants with a higher level of cultural motivation and knowledge report
higher perceived hedonic qualities than participants with a lower level of cultural

motivation and knowledge.

H5c: Participants with prior experience in VM services report lower perceived

pragmatic qualities.
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3. Methodology

This chapter discusses the methodology that was applied in order to provide an answer
to the research question. The first section of this chapter focusses on the justification of the
chosen research method: an in-between-subject experiment. Then, the implementation of the
research design is elaborated on. Thereafter, the different conditions are introduced and
explained, focussing on the different degrees of storytelling they contain. The sampling
method and further procedure are subsequently looked at. In the final section, the
measurements that were used (e.g. hedonic, pragmatic & emotional qualities) are further
elaborated on and the corresponding items used in the survey are discussed. Finally, first

insights into the data are provided.

3.1. Research design
In order to provide an answer to the research question and validate the hypotheses, an

experimental research design was applied. The approach to this question was quantitative,
meaning that this study emphasized on the quantification in the collection and analysis of data
(Bryman, 2012). Furthermore, quantitative research entails a mostly deductive approach to the
relationship between theory and the actual research, which means that the accent is placed on
testing theories (Bryman, 2012). The reason behind this quantitative approach was twofold:
Firstly, the majority of research covering virtual museum initiatives has been qualitative,
(Burke et al., 2020; Agostino et al., 2020; Zbuchea, Romanelli & Bira, 2020) and a call for
quantitative studies regarding these virtual museums has been pressing. There is, however, a
lack for evaluation tools to quantitatively research user experience has been lacking (Rizvi¢ et
al., 2020). This study therefore contributes to the development and validation of such a
framework. Secondly, a quantitative approach is deemed more appropriate for this research,
as the application of this design allows for a statistical assessment of the relevant theory. An
experimental design is particularly relevant, as its artificial nature provides an opportunity to
test different conditions.

Charness et al. (2012) state that a fundamental attribute of experimental approaches to
economic studies is the researcher’s ability to control behaviour in an abstract environment. In
this way, the study allows for an artificial differentiation between museum website services.
In this study an in-between-subject experiment was conducted. This means that every
participant experiences only one condition, and differences between the responses to these
conditions are analysed. This experimental approach is particularly useful for this study, for
several reasons. Firstly, in within-subject-designs (where participants experience all

conditions), potential sources of bias are introduced, as participants might learn from the
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conditions they’ve already been in contact with (Charness et al., 2012). Secondly, between-
subject-design is regarded as more ‘conservative’ way of testing, which could offer more
external validity when participants are faced with a single decision.

This is however only the case when a considerate amount of responses is recorded (Charness
et al., 2012). Finally, an in-between-subject design was most practical in this context:
participants were already asked to perform an additional act by visiting an external museum
website. By asking participants to visit not one but three external services, the experiment
would have become too complicated and too long.

For this thesis, participants were exposed to one of three conditions, instead of three
different websites to reduce complexity of the survey process. The first condition was a
virtual interactive timeline that contained immersion as well as digital storytelling aspects.
The second condition was a virtual google maps-like tour that contained immersive
technologies, but no digital or regular storytelling aspects. Third condition was the regular
museum website with text and pictures that did not contain immersive technology, but did
contain regular storytelling aspects. The conditions are further elaborated on later in this
chapter. Each participant was randomly assigned to a condition, as to assure that baseline
participant characteristics were the same for each group. In this way, it is possible to compare
the behaviour of participants from one setting to the behaviour of participants in another
(Charness et al., 2012). In order to conduct the research, a survey was developed. In the next

section, the three conditions of the are experiment are looked at.

3.2. Conditions
In order to prevent bias towards the type of museum the participants visited, all

participants were exposed to services provided by the same museum, selected because of the
high development of interactivity and storytelling in presenting collections: The British

Museum. The first subsection discusses The British Museum as a cultural institution and the
justification behind the choice for this institution. Additionally, the three different conditions

are elaborated on and their characteristics are connected to the literature.

3.2.1. The British Museum
The groups were all exposed to content from the same organisation in order to avoid biased

opinions towards different cultural institutions. The British Museum is the first national
public museum of the world and opened its doors in 1759 (Nelson, n.d.). The museum is an

exempt charity and is regulated and sponsored by the Department for Digital, Culture, Media
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& Sport (Hire, n.d.). At the moment, the entry to the main collection of the museum as well as
exhibitions that normally have to be paid for, is free (Neal, n.d.). The museum’s aim is to
“hold for the benefit and education of humanity a collection representative of world cultures
(‘the collection’), and ensure that the collection is housed in safety, conserved, curated,
researched and exhibited.” (Hire, n.d.). The British Museum offers several services that are
available online: They published a blog, produced a podcast, and have the audio tour
highlights posted on their website. The British Museum was particularly selected, because the
museum offers a wide variety of different conditions, all available for free. Furthermore, the
British Museum is fairly known to many people and has an incredibly large collection. The
practical considerations were however leading in this choice.

Furthermore, the British Museum offered one condition in particular that was the most
in line with digital storytelling practices, as well as two other conditions that both had
different aspects of storytelling practices. Now, the three conditions are elaborately described.

Additionally, the storytelling segments for each of the conditions are highlighted.

3.2.2. Condition 1
The first condition that was adopted in this study is the Museum of the World (Figure

2). This Virtual Museum is an “interactive experience through time, continents and cultures”,
and features objects from the British Museum (Google Cultural Institute & The British
Museum, n.d.).

The objects are placed in a timeline that starts 2000AD and continues back in time to
roughly 100.000 BC. The dots on the timeline are categorized into different continents, and
on the right side of the website, several themes are presented (Arts & Design, Living &
Dying, etc.). When a theme is selected, only the dots that belong to that particular theme are
shown. Every dot placed on the timeline represents an item from the British Museum’s
collection. The environment is immersive, as the visitor is surrounded by the 3D
environment. When the cursor is moved to corners of the screen, the screen moves
accordingly. When someone would go over the dot with their mouse, a tingly sound can be
heard. Once clicked, a preview of the item selected is presented. Additionally, connections

with other object in the collections are shown through connecting lines (Figure 3).



Figure 2

Condition 1 - Interactive Virtual Timeline

Europe

Note. Screenshot taken from the Museum of the World website.

https://britishmuseum.withgoogle.com/

Figure 3

Item once selected

T=MUSEUM
ot WORLD

AD 1900

AD 2000

Note. Screenshot taken from the Museum of the World website.

https://britishmuseum.withgoogle.com/

32

Art and design




33

Thereafter, once the visitor clicks on ‘Find out more’, the item is displayed in a bigger
frame. A quite elaborate written description of the object is presented. Each collection item
has its own audio fragment, in which curators tell the story of the object, and the object as
linked to a Google Maps fragment which displays where in the world the item comes from
(Figure 4). Lastly, related objects are displayed, and opportunities to share the object to social
media or email are presented in the top right corner.

This first condition is a condition that does not copy a physical museum visit and
instead offers a new experience through digital storytelling practices. Hypertextuality is an
important example in this condition, as multiple sources of information are presented in a
networked way (Rizvi¢ et al., 2020). Through this hypertextuality, a multimedia service is
presented, inviting the visitor to listen as well as watch and read about the item. The timeline
IS interactive, as the visitor decides which collections they want to visit and at what point in
time they want to start. They then have the autonomy to follow the path laid out for them by
clicking connected items, or chose items that are not connected to the previous items. The
timeline offers a unique opportunity to untangle complex relations between items in the
collection that would probably not have been possible in a physical museum (Caspani et al.,
2017). Participants were asked to roam freely through the timeline and were encouraged to

engage with all the different services provided.

Figure 4

More information about the item

AFRICA: ARTS AND CULTURES | CERAMIC BOWL FROM THE PATH OF ROSES E]
11113 13 a1 UL INUI @IV 3 T UL U] WIS mISLanativ, .
conceived as a tribute to the Sufi mystic Rumi. Play audio
Rachid Koraichi was bornin 1947 in Algeria. He is
from a Sufi family, Sufism being the mystical aspect of
Islam. He studied at the Algerian Ecole des Beaux-
Arts before moving to Paris in 1971, where he
continued his studies at a variety of institutions
including the Parisian Ecole des Beaux-Arts. Koraichi's
work is rooted in calligraphy but he is a master of From
various media, including ceramics, textiles and
metalwork. He has twice exhibited at the Venice
Biennale.
*  Tunesié
Tripoli
The Path of Roses, can be seen in the Sainsbury African oublb
Galleries (Room 25). This installation consists of Go g!@aam ©2021 Inst. Geogr. Nacional

several different elements, including embroidered silk
cloths, ceramic ablution bowls and steel sculptures. It Related objects

pays homage to the thirteenth-century Sufi mystic
i;’)‘;” m

and poet Jalal al-Din al-Rumi who travelled through
North Africa before founding the Dervish order in
Turkey. Like much of Koraichi's work, it explores
Africa's complex contribution to Islamic culture and
philosophy.

Note. Screenshot taken from the Museum of the World website.

https://britishmuseum.withgoogle.com/
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3.2.3. Condition 2
The second condition is a virtual visit of the museum through the Google Arts &

Culture page of the British Museum. Google Arts & Culture is a non-profit initiative that
features content from over two thousand museums. The British Museum has its own page,
featuring stories and collections. Additionally, the service offers a google-streetview like tour
through the museum (Google Arts & Culture, n.d.). The second condition is this tour, starting

in room nr. 61: Nebamun’s tomb (Figure 5).

Figure 5

Condition 2 — Virtual Tour (Room 61)

= Google Arts & Culture Homepage  Verkennen  Dichtblj  Favorieten Q i

Note. Screenshot taken from the Google Arts & Culture website.
https://artsandculture.google.com/streetview/british-museum/ AWEp68JO4NECKQ?sv_ h=
0&sv_

In this second condition, the visitor is able to be immersed into the museum, being able to
move around and explore the physical museum remotely. In this way, the items can be viewed
in their ‘original’ museum context: displayed among related items with informational signs
placed next to them. This condition can be considered immersive as the visitor finds
themselves inside the actual museum. The visitor is able to look at the item from different

directions as well as looking around, with the view corresponding to the visitor’s movements.
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Digital storytelling however is not applied in this condition, as the only form of interaction is
the opportunity to walk around freely. Regular use of storytelling -the stories that are placed
next to the object - is also not actively applied as there is no information particularly
highlighted in the virtual tour, and most of the signs that are placed next to the items are not
legible once a visitor tries to zoom in on an item and its informational sign (As one participant
stated: ... I could not zoom in without highly blurring the letters on the signs.”)

This condition was selected because this is an example of the production of a replica
of the physical experience of a museum. Larke and Burtenshaw (2021) are critical of this type
of virtual museum. Whether museum visitors would still have a positive museum experience

whilst visiting this type of virtual museum will examined in this study.

3.2.4. Condition 3
The third condition is a fragment from the regular British Museum website. On their

own website, the British Museum displays their collections as well; providing the visitors
with pictures and stories about the different rooms and their items. The participants were
asked to take a look at the Egyptian Collection, specifically Room nr. 61: Nebamun’s Tomb
(Figure 6, The British Museum, n.d.). This condition has the same theme as the room that

participants assigned to Condition 2 see in their immersive environment.

Figure 6

Condition 3 — British Museum website (Room 61)

Gallery facts

* The wall paintings from Nebamun's tomb chapel show an idealised vision of

daily ancient Egyptian life. The objects on display in Room 61, which are more or

less from the same time period, hint at the actual experience of living in Egypt for
both the rich and poor.

Many of the objects in this gallery belonged to the wealthy and survived only

because they were buried in tombs. They provide a glimpse of these people's

lavish lifestyles.

Much less is known about the lives of most of society. The study of human

remains in poor cemeteries is often the only way of leaming about the short lives

of most ancient Egyptians.

+ Nebamun's tomb chapel was a place for people to come and commemorate
Nebamun and his wife after his death with prayers and offerings. Nebamun
himself was buried somewhere beneath the floor of the innermost room of the
tomb chapel in a hidden burial chamber,

* The beautiful paintings, which decorated the wall, not only showed how

Nebamun wanted his life to be remembered but what he wanted his life to be in

the afterlife.

Building a tomb chapel was expensive and would have only been done by the

wealthy. Most ancient Egyptians would have been buried in simple graves.

~ Visitor in Egyptian life and death (Boom 61), The Michael Cohen Gallery.

Note. Screenshot taken from the British Museum website.

https://www.britishmuseum.org/collection/galleries/egyptian-life-and-death
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This condition refers back to the original, ‘regular’ form of storytelling as applied by
museums: having the story and history of the tomb told in a primarily textual manner,
accompanied by highlighted pictures. The narrative presented on the website has an
educational nature (Nielsen, 2017), referring to Egyptian rituals regarding life and death, and
the conservation of the chapel. This environment is however not immersive, as there is no
environment that appears to surround the visitor. The website further offers no real interactive
services, as visitors are solely able to navigate between pre-existing web pages.

Within condition 3, the website allows participants to visit the virtual tour (condition
2). However, participants in condition 3 were explicitly instructed not to visit the tour, as this
was not the essence of their condition. They were asked to stay within their respective
environment of the British Museum website. On the bottom of the page, visitors had the
opportunity to click on other ‘rooms’. When they clicked on those, they would be led to other

website pages with the same layout as room nr. 61 (Figure 7).

Figure 7

Other options to visit

You may also be interested in

Egyptian death and Early Egypt East stairs Ethiopia and Coptic
afterlife: mummies Explore the beginnings of This display shows 19th- Egypt

This gallery explores death Ancient Egyptian century plaster casts of Explore a history of cultural
and the afterlife, something civilisation, which ancient sculptures from the exchange between Egypt
which held particular developed along the Nile. New World and Old World. and Ethiopia from 400 AD.

significance and meaning
for the ancient Egyptians.

Visit Rooms 62~ °
63 Visit Room 64 [>] Visit East stairs (5] Visit Room 66 (> ]

Note. Screenshot taken from the British Museum website.

https://www.britishmuseum.org/collection/galleries/egyptian-life-and-death

3.3. Procedure

3.3.1. Survey development and distributions
In order to conduct the experiment, a self-administered survey (Appendix A) was

developed and distributed. This was done with the survey tool Qualtrics. The survey was set
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up in the English language. The reason for this choice of language was twofold. Firstly, by
distributing the survey in English, a larger, more international group of participants could be
reached. This research is not particularly about Dutch museums, so it is interesting to see how
people from other countries think about these virtual museum experiences. In order to reach
these people, English would be the most appropriate language. Secondly, the British Museum
website and other services are all originally produced in the English language. In order for
participants to fully understand the information provided by the museums, comprehension of
the English language is necessary in the first place. Therefore, the survey being written in
English would not be a source of extra concern. In the introduction of the survey it is stated
that the survey is completely in English. Individuals that did not feel comfortable with this,
had the opportunity to terminate their participation.

The survey consisted of a total of 24 questions: one open question, and 23 multiple
choice questions. The actual number of questions participants were asked to answer varied
according to their experience with virtual museums. If they stated they visited a virtual
museum before, they were asked to answer three additional questions. The survey consisted
of several parts.

On the first page, participants were introduced to the study. On this page, the topic of
the study (virtual museum experience) was introduced. Additionally, a reassurance about
anonymity, confidentiality and where to reach the Principal Investigator was put in place. In
the first section, general demographic questions were presented, as well as questions about
prior museum-going behaviour and attitudes towards museum visits. At the end of this part,
participants were asked about their opinion towards history and the British Museum. Whereas
the more general demographic questions were multiple choice question, the questions about
history and the questions about the virtual museum experience were formatted into 5-point
Likert scale questions ranging from ‘strongly disagree’ to ‘strongly agree’.

The second part focussed on virtual museum visits and was, as stated before, only
presented to participants who stated to have visited a virtual museum before. Questions were
both formulated in a multiple choice format, where participants had the opportunity to state
how many virtual museums they had visited, as well as in open question format, in which
people were asked to describe in keywords what they particularly liked about virtual
museums.

In the third section, participants were presented their assigned condition. On this page
in the survey, the participants were thanked for their participation up to that point. They were

then introduced to the condition by explaining they were going to experience a virtual
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museum service of the British Museum. The randomly assigned conditions were presented as
a link that had to be copied and pasted into a new tab on the participants’ computer or laptop.
The participants were encouraged to explore every aspect of their environment, but it was
kindly requested to stay inside the assigned environment. After two minutes, the participants
were able to go back to the survey and click on the ‘continue’ button. Thereafter, questions
about their experience were presented. First, a manipulation check was executed: a control
question was implemented to check which condition the participants had visited. Participants
were then presented with statements regarding their experience and were asked to indicate
how they felt about this statement by selecting an option in a 5-point Likert scale ranging
from ‘strongly disagree’ to ‘strongly agree’. In order to test whether participants were paying
attention, some of the questions were stated positively, and others more negatively, as to

validate the responses.

3.3.2. Distribution
Before distributing on a wider scale, the survey was first send to a group of peers for

pilot testing. This pilot testing resulted in improvements in the spelling and grammar of the
survey. Also, the survey appeared to contain too many questions and therefore, two items
were removed from each of the constructs. Furthermore, it became apparent that the control
question was not stated clearly enough, as people got the impression they were supposed to
visit all the environments. The question was therefore adapted as to make sure people were
reassured that their visit to one environment was enough. After the pilot testing phase, the
survey was widely distributed through a combination of snowball sampling, as well as
purposive sampling. The target sample of this research was anyone that had access to a
computer or laptop. Participants of all ages and with all kinds of attitudes towards museums
were invited, as it was interesting to examine how individuals who had never visited
museums experienced the online services. In snowball sampling, the researcher makes contact
with a small group of participants relevant to the research, who then distribute the survey even
further (Bryman, 2012). In this research everyone could practically participate in the research,
therefore, the initial sampling group was quite large. Participants who filled in the survey
were then asked to share the survey with others, causing a rippling effect. Purposive sampling
was also applied. Purposive sampling is a non-probability form of sampling that focusses on
sampling participants that are relevant to the study (Bryman, 2012). Generally, everyone
would be able to participate, although a distinction will be made between frequent museum

visitors and non-frequent museum visitors. The survey was posted in a Virtual Museum
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Facebook group with 124.000 members. The title of the group suggested that members were
at least interested in virtual museums. Additionally, the survey was posted in a reaction to a
Facebook post by the British Museum, to draw people that would visit their Facebook page as
well. In the next section, the measurements used in the survey are further elaborated on.

Thereafter, research considerations are discussed.

3.4. Measurements
In this section, the measurements used to measure three qualities (pragmatic, hedonic

and emotional response) and overall experience of the virtual museum conditions are
explained. Also, a light is shed on the operationalisation of these measurements in the survey.
The questions regarding user experience are largely derived from the CUE-model presented
by Minge and Thuring (2018). How the questions are used is explained in the subsections of

the corresponding qualities.

3.4.1. Pragmatic qualities
To measure the pragmatic qualities of user experience, Zarour and Alharbi (2017b)

have identified the following aspects: functionality, usability and usefulness. Functionality
covers how functional a product or service is and can be used to measure in what degree the
goals of the service are met (Mcnamara & Kirakowski, 2006). Additionally, functionality
covers questions such as: “what does the product or service do?”. Functionality can be
measured through the evaluation of the device performance, reliability and durability
(Mcnamara & Kirakowski, 2006). Usability refers to characteristics of an interaction between
the user and the service (Mcnamara & Kirakowski, 2006). Furthermore, usability is about
learnability and how easy it is to use a service (Mahlke, 2005, as cited in Zarour & Alharbi,
2017b). How usability is measured should be based on the quality in use (Mcnamara &
Kirakowski, 2006). This means that it encompasses the “extent to which a product can be
used by specified users to achieve specified goals with effectiveness, efficiency and
satisfaction [in as specified context of use]” (ISO, 1998, as cited in Mcnamara & Kirakowski,
2006). Usefulness refers to how useful a service or product is in order to reach a certain goal.
So, where usability focusses more on the effectiveness of a system, usefulness focusses on a
system’s appropriateness (MacDonald & Atwood, 2014). In this survey, these pragmatic
qualities were condensed into four statements. These statements were derived from research
regarding usefulness and usability (Tandon et al., 2016). The statements were: 1) The website

is easy to use. 2) | quickly understood how to use the website. 3) It is difficult to understand
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how the website operates. 4) With the help of this website I will achieve my goals as a
museum visitor. For the items that were negatively formulated, the scores were reversed. In
order to measure the items’ correlation degree, a Principal Component Analysis (PCA) was
conducted (Table 1). The four items, which were Likert-scale based, were entered into factor
analysis using Principal Components extraction with VVarimax rotation based on Eigenvalues,
KMO = .68, y2 (N = 109, 6) = 99.85, p < .001. The resultant model explained 54.5% of the
variance in pragmatic qualities. A reliability analysis showed a Cronbach’s alpha score of .70,
meaning it was a reliable measurement, but barely so since it was rounded up. To improve the
reliability, the third item was removed. Leaving out this item contributed to a higher
Cronbach’s alpha score of .71 As a result of this reliability, a new variable was created using
the average scores on the three items, which was used for further analysis of the hypotheses.
The scores of these items ranged from 1.00 to 5.00 (M = 3.74, SD = 0.85).

3.4.2. Hedonic qualities
In order to measure hedonic factors, Zarour and Alharbi (2017b) consider the

following factors: Emotional aspects Hedonic aspects, Trustworthiness, Aesthetics, Fun,
Privacy and Sensual aspects (Zarour & Alharbi, 2017b). Emotional aspects refer to emotions
that are experienced during the use of the service or product (Mercuri, 2005, as cited in
Zarour & Alharbi, 2017b). In this thesis, emotional aspects are a separate quality and these
qualities will be elaborated on in the next subsection. The qualities as presented by Zarour and
Alharbi (2017b) were cross-referenced with the aspects mentioned by Thiiring and Minge
(2018). The following aspects where thereafter operationalised: Trustworthiness, Aesthetics
and Fun. Trustworthiness refers to the trust between the user and the organisation that
provides the service (Mahlke, 2005, as cited in Zarour & Alharbi, 2017b). Aesthetics refers to
the sense of beauty the user experiences when using the service. ‘Fun’ aspects refer to the
enjoyment of the service, and just as trustworthiness, are related to emotions (Mahlke, 2005,
as cited in Zarour & Alharbi, 2017b). In this survey, these hedonic qualities were condensed
into five statements. These statements were derived from research regarding trustworthiness
(Buttner & Goritz, 2008), from the original CUE-model items regarding aesthetics (Minge et
al., 2016) and from research regarding fun (Tasci & Ko, 2016). The statements were: 1) The
way the information was presented is interesting. 2) The way the information is presented was
fun. 3). The way the information is presented looks unattractive. 4). The way the information
presented was enjoyable. 5) The British museum is competent. For the items that were

negatively formulated, the scores were reversed. A PCA was conducted for these items as
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well (Table 1), with Varimax rotation based on Eigenvalues, KMO = .83, y2 (N =109, 10) =
284.16, p < .001. The resultant model explained 67.1% of the variance in pragmatic qualities.
A reliability analysis showed a Cronbach’s alpha score of .88, meaning it was a reliable
measurement. As a result of this high reliability, a new variable was created using the average
scores on the five items. This new variable was used for further analysis of the hypotheses.
The scores of these items ranged from 1.00 to 5.00 (M = 3.54, SD = 0.92).

3.4.3. Emotional response
The last set of qualities to be discussed is the emotional qualities. As stated before,

emotions are influenced by the pragmatic and the hedonic qualities of a service (Minge et al.,
2016). In their turn, emotions have the ability to influence the perception of these qualities
(Minge et al., 2016). Emotions are in this research regarded as the “physiological activation,
motor ex- pressions, and subjective feelings” (Russell, 1980, as cited in Thiiring & Minge,
2018, p. 14). In the CUE-model, negative as well as positive emotions are featured (Minge et
al., 2016) Therefore, statements about both negative and positive emotions were asked about
in the survey. The statement regarding emotions were: 1) The way the information is
presented excites me. 2) The way the information is presented annoys me. 3) The way the
information is presented relaxes me. 4) When visiting the website, | feel exhausted. 5) The
way the information is presented makes me feel happy. 6) The way the information is
presented angers me. The items with negative emotions were reversed. A PCA was then
applied to these items as well (Table 1), with VVarimax rotation based on Eigenvalues, KMO =
81,92 (N =109, 15) =333.51, p < .001. The resultant model explained 60.0% of the variance
in pragmatic qualities. A reliability analysis showed a Cronbach’s alpha score of .86, meaning
it was a reliable measurement. As a result of this high reliability, a new variable was created
using the average scores on the six items, which was used for further analysis of the
hypotheses. The scores of these items ranged from 1.00 to 5.00 (M = 3.46, SD = 0.93).

3.4.4. Perceived experience
The perceived experience was measured using a 1-item, 10-point scale. This scale

measures the participant’s overall experience of the virtual museum on a scale ranging from 1
to 10. The item was formulated as followed 1) “What final mark would you give the overall
virtual museum experience?”. As this construct consisted of only one item, the individual
question was used as the final construct. The scores for this item ranged from 1.00 to 10.00
(M =6.38, SD = 1.98).
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3.4.5. Cultural motivation and knowledge
Cultural motivation and knowledge was measured using a 2-item, 5-point Likert scale.

This scale measures participants’ motivation for going to museums and in what degree they
like to visit museums, ranging from 1 to 5. The items were formulated as followed 1) How
frequently did you physically visit a museum before march 2020? 2) To what extent do you
like to visit a physical museum? Regarding the first statement, participants had to indicate
whether the statement applied to their own experience on a scale ranging from one ‘once a
year or less’ to 5 ‘more than once a week’. Regarding the second statement, participants had
to indicate whether the statement applied to their own experience on a scale ranging from 1
‘Dislike a great deal’ to 5 ‘Like a great deal’. For the two items, a reliability analysis showed
a Chronbach’s alpha score of .67, meaning that it was not a reliable measurement. To improve
reliability, question 1) How frequently did you physically visit a museum before march 2020?
was removed. The scores of the item left ranged from 1.00 to 6.00 (M=3.06, SD=.81).



Table 1

Results from PCA of the pragmatic, hedonic & emotional quality items (N=109)

Item Factor
Loading
Pragmatic Hedonic Emotional

Pragmatic Qualities

The website is easy to use 874 - -
I quickly understood how to .824 - -
use the website
It is difficult to understand 594 - -
how the website operates (R)
With the help of this website .623 - -

I will achieve my goals as a
museum visitor.
Hedonic Qualities

The way the information - .881 -
was presented is interesting

The way the information - .862 -
was presented is fun

The way the information is - .813 -
presented looks unattractive
(R)

The way the information - .862 -
was presented is enjoyable

The British Museum is - .658 -
competent
Emotional Response

The way the information - - .808
was presented excites me

The way the information - - .826
was presented annoys me (R)

The way the information - - 187
was presented relaxes me

When visiting the website | - - .629
feel exhausted (R)

The way the information - - .852
was presented makes me feel
happy

The way the information - - 124
was presented angers me (R)

Extraction Method: Principal Component Analysis

Rotation Method: Varimax with Kaiser Normalization

Note: Reverse-scored items are denoted with an (R). Bold items were selected to form a
construct.
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3.4.6. Future behaviour
Future behaviour was measured using a 2-item, 5-point Likert scale. This scale

measures to what extent participants’ future behaviour regarding the virtual museum service
is dependent on the condition they were assigned to. The two items that future behaviour is
comprised of are as followed: (1) “I would recommend this virtual museum service to others”
and (2) “I would like to visit this virtual museum service again”. Participants had to indicate
whether the statements applied to their own experience on a Likert scale ranging from 1
“Strongly disagree” to 5 “Strongly agree”. For the two items, which were Likert-scale based,
a reliability analysis showed a Cronbach’s alpha score of .92, meaning it was a reliable
measurement. As a result of this high reliability, the future behaviour variable was created,
with scores ranging from 1.00 to 5.00 (M = 3.07, SD = 1.26).

3.5. Ethical Research Considerations
In every type of research, ethical considerations have to be taken into account in order

to assure the integrity of the research and the disciplines that are involved (Bryman, 2012).
According to Diener and Grandall (1978 as cited in Bryman, 2012), four major concerns that
have to be taken account are: whether participants are harmed, whether there is a lack of
informed consent, whether there is an invasion of privacy, and whether deception is involved.
In this study, these considerations have been strongly taken into account. At the beginning of
the survey, an informed consent was provided, stating that participation was voluntary, and
that participants could terminate the survey process at any time. Furthermore, it was stated
that the data used in the survey was completely anonymous and confidential. Participant with
ages 17 and lower were redirected to a page stating they were too young to participate,
whereafter the survey was terminated. Furthermore, participants were able to leave a
comment on the last page of the survey, in order to make sure they could anonymously state
any concerns they had regarding the survey. However, some critical notes can be made. The
survey was distributed online and could only be filled in on a laptop or desktop computer,
since some of the conditions were only accessible through these types of technology.
Participants were thus not able to fill in the survey on their mobile phones, which required a
potential extra effort in order to switch from phone to computer. However, a benefit to this
prerequisite was that the device that was used to fill in the survey did not have to be taken into
account, as this was the same for all participants. A factor that could be considered to be
harmful is the controversy surrounding the British Museum, as human rights lawyers have
claimed that the items displayed in the museum are “treasures taken from “subjugated

peoples” by “conquerors or colonial masters” (Alberge, 2019). In order to control for these
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types of opinions, participants’ perception of the British Museum was measured. Participants
appeared to be rather positive, as in regards to the statement ‘I like the British Museum’, no
participant strongly disagreed, and only 5 participants disagreed or somewhat disagreed. Also,
keeping in mind the participants had the opportunity to share their opinions at the end of the
survey, no comments were made about the controversy surrounding the British Museum.
Nevertheless, it could still be a possibility people felt uncomfortable being exposed to the
items of the museum, but felt reluctant to speak up.
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4. Results

In this section, relationships between the different constructs are identified. First, some
general information regarding the sample is looked at. Then, a report of the analysis of the

different constructs of interest is provided.

4.1. Sample
A total of 178 participants were reached. Of these 178 however, only 132 completely

filled in the survey. After the participants were asked to explore their allocated environment,
they were asked a control question asking which environment they had found themselves in.
109 participants of the 132 gave the correct answer. The final sample thus existed of 109
participants. The conditions were randomly allocated, resulting in the following division:
condition 1: 39 participants, condition 2: 37 participants, condition 3: 33 participants.

The overall sample consisted of 40 participants identifying as male, 68 identifying as
female, and 1 participants identifying as non-binary/third gender. The youngest participant
was 18 years of age, the oldest participant was 74 years of age, with an average age of 34
years of age. Of the 109 participants, 5 had never visited a physical museum prior to
participating in this research, 87 stated they visited a physical museum once or a few times
per year, 12 stated that they visited a physical museum once per month, and 5 participants
stated that they had visited a physical museum once a week or more before participating. Of
the 109 participants, 65 had never visited a virtual museum prior to participating in this
research, 28 stated they visited a virtual museum once or a few times per year, 10 stated that
they visited a virtual museum once per month, and 6 participants stated that they had visited a
virtual museum once a week or more before participating. Lastly, 17 participants indicated
they had finished high school or less, 2 participants had an MBO degree (post-secondary
vocational education), 19 people had an HBO degree (School of applied sciences), 33 people
had a Bachelor’s degree at university, and 38 people had a master’s degree or higher. The
majority of the participants thus received higher, theoretical education. Frequencies of the

sample are summarized in Table 2.
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Table 2

Respondent Characteristics (n=109)

Respondent Characteristic N %
Gender
Male 40 36.7
Female 68 62.4
Non- binary/third gender 1 9

Museum visit behaviour prior to

normal settings

Less than once a year 5 4.6
A few times per year 12 11.0
Once a month 68 62.2
Once a week 19 174
More than once a week 5 4.6

Educational level

Less than high school 1 9

High school graduate 16 14.7

MBO degree (Post vocational 2 1.8
secondary education)

HBO Bachelor’s degree (School 19 17.4
of Applied Sciences)

WO Bachelor’s degree 33 30.3
(University) 36 33.0
Master’s degree 2 1.8

Doctorate

4.2. Effect of storytelling by virtual museums on perceived experience
The first hypothesis covered the perceived overall experience of the museum service

and the extent to which the different conditions directly impact this perception. The perceived
experience consists of the overall mark given by the participants at the end of the survey To
test the relationship between virtual museum service and the perceived experience, a

univariate ANOVA was conducted (Appendix B, Table 3 & Figure 8). In this analysis, the
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condition was the independent variable, and the perceived experience was the dependent
variable. The ANOVA revealed a marginal significant effect for video format on perceived
enjoyment, F (2, 106) = 3.02, p = .053, partial n2 = .05. Bonferroni post-hoc comparisons
showed that participants exposed to Condition 1, the condition that contained the digital
storytelling (M = 6.82, SD = 1.9), scored marginally significantly higher on perceived
experience than participants exposed to Condition 2, the condition without explicit forms of
storytelling, (M =5.76, SD = 2.12), with p = .057. It however revealed no significant
difference between participants allocated to Condition 3, the condition that contained regular
storytelling (M = 6.55, SD = 1.71), and Condition 2 with p =.280. Similarly, there was no
significant difference between participants allocated to Condition 1 and Condition 3 with p =
1.00. These Post-Hoc test results thus indicate that H1a is accepted, and both H1b and H1lc
are rejected. Even though the majority of the results were not significant, the patterns that
appear in the data were in line with the hypotheses: Condition 1 had a better mark on overall
experience than Condition 2, Condition 3 had a better mark on overall experience than

Condition 2, and Condition 1 had a better mark on overall experience than Condition 3.

4.3. Effect of storytelling practices on pragmatic qualities
The second hypothesis covered the perceived pragmatic qualities of the museum

service and the extent to which the different conditions impact this perception, hypotheses
H2a, b and c. The pragmatic qualities again refer to the instrumental qualities of the VM
service and consist of the three items as reported in the methodology (1) The website was easy
to use. 2) I quickly understood how to use the website. 4) With the help of this website, I will
achieve my goals as a museum visitor.). As reported, item 3 was removed in order to improve
the reliability. To test the relationship between virtual museum service and pragmatic
qualities, a univariate ANOVA was conducted (Appendix B, Table 3 & Figure 9). In this
analysis, the condition was the independent variable, and pragmatic qualities was the
dependent variable. The ANOVA did not reveal a significant effect for condition on
pragmatic qualities, F (2, 106) = 1.98, p = .143, partial n2 = .04. Hypotheses H2a, b and c are
thus rejected. Even though the results were not significant, most patterns that appear in the
data were in line with the hypotheses: Condition 1 (M = 3.77, SD = .88) had a better mark on
overall experience than Condition 2 (M = 3.53, SD = .95), Condition 3 (M = 3.93, SD = .65)
had a better mark on pragmatic qualities than Condition 2. However, Condition 1 did not have

a better mark on pragmatic qualities than Condition 3.
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Thereafter, the bi-directional relations between pragmatic qualities and emotional response
was analysed. To examine whether pragmatic qualities was a predictor for emotional
response, a regression analysis was conducted, with as the criterion emotional response.
When pragmatic qualities enjoyment (p = .65, p <.001) was used as a single predictor the
model reached significance, R? = .42, F (1, 107) = 77.91, p < .001. In this model, pragmatic
qualities thus explained 42.1% of the variances in score of emotional response. When
reversed, the analysis provided the same result. Therefore, the analysis shows that pragmatic
qualities and emotional response are bi-directionally related and H2d is accepted.

The last hypotheses regarding pragmatic qualities regarded pragmatic qualities being
positively related to perceived experience (H2e). When pragmatic qualities (B = .65, p <.001)
was used as a single predictor the model reached significance, R? = .42, F (1, 107) = 77.80, p
< .001. In this model, pragmatic qualities explained 42.1% of the variances in score of

perceived experience. H2e is thus accepted.

4.4. Effect of storytelling practices on hedonic qualities
The third hypothesis covered the perceived hedonic qualities of the museum service

and the extent to which the different conditions impact this perception, hypotheses H3a, b and
c. The hedonic qualities again refer to the non-instrumental qualities of the VM service and
consist of the five items as reported in the methodology (1) The way the information was
presented is interesting. 2) The way the information is presented was fun. 3). The way the
information is presented looks unattractive. 4). The way the information presented was
enjoyable. 5) The British museum is competent.) . To test the relationship between virtual
museum service and hedonic qualities, a univariate ANOVA was conducted (Appendix B,
Table 3 & Figure 10). In this analysis, the condition was the independent variable, and
hedonic qualities was the dependent variable. The ANOVA revealed a significant effect for
condition on hedonic qualities, F (2, 106) = 6.88, p = .002, partial n2 = .12. Bonferroni post-
hoc comparisons showed that participants exposed to Condition 1 (M = 3.88, SD = .89) scored
significantly higher on hedonic qualities than participants exposed to Condition 2 (M = 3.14,
SD =.89), with p =.001. It furthermore revealed a marginal significant difference between
participants allocated to Condition 3 (M = 3.59, SD = .84) and Condition 2, with p = .096.
There was no significant difference between participants allocated to Condition 1 and
Condition 3 with p = .52. These Post-Hoc test results thus indicate that H3a was accepted,
H3b was marginally accepted, and H3c was rejected. Even though not all the results were

significant, the patterns that appear in the data were in line with the hypotheses: Condition 1
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had a better mark on hedonic qualities than Condition 2, Condition 3 had a better mark on
hedonic qualities than Condition 2, and Condition 1 had a better mark on hedonic qualities
than Condition 3.

Thereafter, the bi-directional relations between hedonic qualities and emotional
response was analysed. To examine whether hedonic qualities was a predictor for emotional
response, a regression analysis was conducted, with as the criterion emotional response.
When hedonic qualities (B = .84, p <.001) was used as a single predictor the model reached
significance, R? = .70, F (1, 107) = 254.44, p < .001. In this model, hedonic qualities
explained 70.4% of the variances in score of emotional response. In sum, the analysis shows
that hedonic qualities and emotional response are bi-directionally related and H3d is accepted.

The last hypotheses regarding hedonic qualities regarded hedonic qualities being
positively related to perceived experience (H3e). When hedonic qualities (f = .836, p <.001)
was used as a single predictor the model reached significance, R> = .70, F (1, 107) = 247.97, p
<.001. In this model, perceived enjoyment explained 69.9% of the variances in score of user
satisfaction. In this model, hedonic qualities explained 69.9% of the variances in score of

perceived experience. H3e is thus accepted.

4.5. Effect of storytelling practices on emotional response
The fourth hypothesis covered the emotional response of the museum service and the

extent to which the different conditions impact this response hypotheses H4a, b and c. The
emotional response consists of the six items as reported in the methodology (1) The way the
information is presented excites me. 2) The way the information is presented annoys me. 3)
The way the information is presented relaxes me. 4) When visiting the website, | feel
exhausted. 5) The way the information is presented makes me feel happy. 6) The way the
information is presented angers me.). To test the relationship between virtual museum service
and emotional response, a univariate ANOVA was conducted (Appendix B, Table 3 & Figure
11). In this analysis, the condition was the independent variable, and emotional response was
the dependent variable. The ANOVA did reveal a significant effect for condition on
emotional response, F (2, 106) = 9.14 with p = .000, partial n2 = .15. Bonferroni post-hoc
comparisons showed that participants exposed to Condition 1 (M = 3.80, SD = .88) scored
significantly higher on emotional response than participants exposed to Condition 2 (M =
2.98, SD = .93), with p =.000. It furthermore revealed a significant difference between
participants allocated to Condition 3 (M = 3.58, SD =.77) and Condition 2, with p = .013.

There was no significant difference between participants allocated to Condition 1 and
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Condition 3 with p = .84. These Post-Hoc test results thus indicate that H4a and b were
accepted, and H4c was rejected. Even though the last result was not significant, the pattern
that appears in the data was in line with the hypothesis: Condition 1 had a better mark on
emotional response than Condition 3.

The last hypotheses regarding emotional response regarded emotional response
positively related to perceived experience (H4d). When emotional response ( = .78, p <.001)
was used as a single predictor the model reached significance, R?> = .61, F (1, 107) = 167.70, p
<.001. In this model, emotional response explained 61.0% of the variances in score of

perceived experience. What can be derived from this analysis, is that H4d is accepted.

4.6. Effect of cultural motivation and knowledge on emotional response
As it was not possible to create a new construct regarding cultural motivation and

knowledge, physical museum going behaviour was used in measuring hypothesis H5a. When
museum going behaviour (B = .78, p =.42) was used as a single predictor the model did not
reach significance, R?= .006, F(1, 107) = .658, p = .419. In this model, museum going
behaviour did not explain the variances in score of emotional response. According to this
analysis, hypothesis H5a was rejected.

Furthermore, the relationship between physical museum going behaviour and hedonic
qualities was analysed, as was reported in H5b. When physical museum going behaviour (B =
.000, p =1.00) was used as a single predictor the model did not reach significance, R?= -0.009,
F (1, 107) =.000, p = 1.00. In this model, physical virtual museum going behaviour did not
explain the variances in score of hedonic qualities. According to this analysis, hypothesis H5b
was rejected.

Lastly, the relationship between virtual museum going behaviour and pragmatic
qualities was analysed, as was reported in H5c. When museum going behaviour (f = .067, p
=.67) was used as a single predictor the model did not reach significance, R?= .004, F (1, 42)
=.187, p = .67. In this model, virtual museum going behaviour did not explain the variances
in score of pragmatic qualities. According to this analysis, hypothesis H5c was rejected. All
three hypotheses regarding cultural motivation and knowledge were thus rejected, meaning
that in this study, no effect of previous museum going behaviour, virtual or physical, on any

of the constructs was found.
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4.7. Effect of storytelling practices on future behaviour
Although future behaviour was not a part of the hypotheses, a univariate ANOVA was

conducted to analyse to what extent the different conditions influenced future behaviour. To
test this relationship, a univariate ANOVA was conducted (Appendix B, Table 3 & Figure
12). In this analysis, the condition was the independent variable, and future behaviour was the
dependent variable. The ANOVA revealed a significant effect for condition of future
behaviour, F (2, 106) = 6.15 with p =.003, partial n2 = .10. Bonferroni Post-Hoc comparisons
showed that participants exposed to Condition 1(M = 3.53, SD = 1.27) scored significantly
higher on future behaviour than participants exposed to Condition 2 (M = 2.57, SD = 1.15),
with p =.002. It however revealed no significant differences between participants exposed to
Condition 3 (M = 3.1, SD = 1.18) and Condition 2, with p = .219. Similarly, there was no
significant difference between participants allocated to Condition 1 and Condition 3 with p =
.360. Even though the majority of the results were not significant, the patterns that appear in
the data were in line with the hypotheses: Condition 1 had a better mark on future behaviour
than Condition 2, Condition 3 had a better mark on future behaviour than Condition 2, and
Condition 1 had a better mark on future behaviour than Condition 3.

Lastly, it was analysed whether perceived experience was a predictor for future
behaviour. When perceived experience (f = .78, p < .001) was used as a single predictor the
model reached significance, R? = .60, F (1, 107) = 161.13, p < .001. In this model, perceived
experience explained 60.1% of the variances in score of future behaviour, meaning that
people enjoyed their experience, the probability of them visiting the service again or

recommending the service to others was higher.
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5. Discussion and conclusions
In this research, more insight was provided into the application of digital storytelling

practices by virtual museums, and the cultural visitor experience of these virtual museums. In
this chapter, progress is made towards formulating an answer to the research question by
covering the following. First, the research findings are summarized. In this section, the
conceptual model of this thesis and the corresponding hypotheses are displayed (Figure 13).
Furthermore, additional findings are added to the model. Thereafter, an overall answer to the
research question is presented in the conclusion. Next, implications of the research are
elaborated on and looked at in light of the existing theory, linking the findings back to the
theoretical framework. Lastly, the research is critically assessed and suggestions for future

research are looked at.

5.1. Summary of research findings
Of a total of 20 hypotheses, 8 were accepted, 2 were marginally accepted, and 10 were

rejected. (Table 4, Appendix B). In the model (Figure 13), the hypotheses that were accepted
are coloured green, and the hypotheses that were rejected were coloured red. By doing this, a
clear overview is provided, indicating which hypotheses are accepted and where these
hypotheses fit into the model. It becomes clear that the accepted hypotheses are mostly related
to differences between the Interactive Virtual Timeline and the Virtual Tour. Additional
analyses where executed, resulting in an extension of the model regarding future behaviour.
As there was no hypothesis formulated prior to this analysis, solely an arrow is displayed
(Figure 13).

From the results, it can be derived that the Interactive Virtual Timeline was generally
regarded as the best in perceived experience, but no significant effect in overall perceived
experience was found. The Interactive Virtual Timeline furthermore scored higher in hedonic
qualities than the Virtual Tour, but not higher than the British Museum website. Both the
Interactive Virtual Timeline and The British Museum website did significantly score higher in
emotional response than the Virtual Tour. There was no significant difference between the
Interactive Virtual Timeline and the other services in pragmatic qualities, although a general
trend was present. It furthermore became clear that participants were most likely to visit the
Interactive Virtual Timeline again and recommend it to others, as it scored significantly
higher in future behaviour than the Virtual Tour, but not higher than the British Museum

website . The Virtual Tour was regarded as the least positive experience, generally scoring
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lowest on all constructs. Furthermore, people were less likely to visit the Virtual Tour again

or recommend it to others as it scored the lowest in Future Behaviour.

Figure 13

Conceptual Model with accepted and rejected hypotheses & additions
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As becomes apparent, there is no significant difference the Interactive Virtual
Timeline and the British Museum website in any of the constructs. In pragmatic qualities, the
British Museum website scored even higher, although not significantly. Other than these
pragmatic qualities however, a general trend is visible: participants give better marks to the
Interactive Virtual Timeline in hedonic and emotional qualities, as well as in future
behaviour, although again not significantly.

The three constructs functioned as a predictor for perceived experience. The bi-
directional relationships between emotional response and hedonic and pragmatic practices
were also confirmed. Furthermore, the analysis showed that an enhanced overall experience in
its turn functioned as a predictor for future behaviour. In the next section, the implications of

the findings mentioned above are presented and are linked back to the theoretical framework.

5.2. Discussion of research findings
This section covers the implications of the research findings, linking them back to the

theoretical framework. Additionally, the findings are compared to previous studies and the
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economic implications of the findings are discussed. By doing this, the research is placed in

the respective academic and societal contexts.

5.2.1. Main effects
The experimental results indicate that the perceived pragmatic qualities (functionality,

usability & usefulness) are not influenced by digital storytelling practices (H2). The hedonic
qualities (fun, aesthetics & trustworthiness, H3) and emotional response (H4) are however
substantially influenced by the presence of (digital) storytelling practices. A significant main
effect shows that only the Interactive Virtual Timeline was higher perceived than the Virtual
Tour in terms of hedonic qualities (H3a). Another significant main effect shows that both the
Interactive Virtual Timeline, as well as the British Museum website caused a significantly
greater emotional response than the Virtual Tour (H4a & H4b).

Surprisingly, there was no main effect found in the application of the digital
storytelling practices (H1). In terms of overall perceived experience, the Interactive Virtual
Timeline (which thus contains the highest amount of digital storytelling practices), was only
marginally better perceived that the Virtual Tour (with no storytelling practices, H1a) and tnot
at all better than the British Museum website (which contains regular storytelling practices
(H1c). What these results first of all imply, is that the perceived experience is not directly
influenced by the applied storytelling practices in a virtual museum, as there is no direct
significant effect. These findings confirm the flow and the holistic perspective of the Cultural
User Experience, as it shows that perception of product qualities as well as emotions are
important when looking at user experience (Minge et al., 2016).

Additionally, the findings showed that the Interactive Virtual Timeline did not cause a
significantly greater emotional response (H4c) or was better perceived in hedonic qualities
than the British Museum website (H3c¢). This absence of a significant difference between the

two could be explained by the notion of a trade-off.

5.2.2. Trade-off
In her study, Rizvi¢ (2017) came to the conclusion that when it comes to virtual

cultural heritage, a trade-off exists between the amount of interaction and the amount of
information that is provided. When applied to the current study, this trade-off seems to hold
true. When looking at the perception of pragmatic qualities, it becomes clear that there is no
difference between the Interactive Virtual Timeline (digital storytelling) and the British
Museum website (regular storytelling, H2c). However, a general trend is present, as the

British Museum website was better perceived in terms of functionality, usability and
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usefulness. This could be explained by the fact that this was a regular website, meaning that
participants were probably already familiar with the operations of this service. The Interactive
Virtual Timeline however was a completely new environment that was potentially more
difficult to initially understand. This is in line with research regarding website familiarity: for
example Gefen (2000, as cited by Casalo et al., 2008) argues that familiarity with a certain
website reduces uncertainty in relationships. The Interactive Virtual Timeline furthermore has
more features and has a high degree of hypertextualisation, making it a more complex service
than the regular website. A study done by Tisinger et al. (2005) regarding websites with
political content has shown that in terms of usability, interactivity was generally not preferred
to simplicity. In this study they found that users preferred a simpler format that presented the
information in a simpler way (Tisinger et al., 2005). Moreover, Harrington (2020) concluded
that museum visitors desire casual and fun experiences, but not if those experiences stand in
the way of learning. It terms of the Interactive Virtual Timeline, it could be the case that the
service was too complicated and not casual enough for participants to fully enjoy. Thus, the
fact that the pragmatic qualities were better perceived for the British Museum website could
counter balance the overall perceived perception of the services, resulting in a non-significant
effect. The idea of a trade-off is confirmed by the regression analyses, as the bi-relationship
between emotional response and pragmatic qualities was confirmed. Pragmatic qualities did

have the lowest explanation for the variances in score of emotional response (40%).

5.2.3. The importance of the story

It became clear that both the Interactive Virtual Timeline, as well as the British
Museum website caused a greater emotional response than the Virtual Tour. This is an
important finding, as this suggests that storytelling is important for cultural user experience.
As seen in the theoretical framework, Perry et al. (2017) stated that storytelling practices
indeed have an effect on the user’s emotions. The findings are thus in line with the literature.
The lack of a significant difference between the Interactive Virtual Timeline and the British
Museum website could be further explained by the explicit presence of storytelling in both
conditions, meaning that it might be less important that the storytelling is interactive and
immersive as long as it is present. Storytelling is a powerful way for museums to
communicate nuanced stories and encourage deep satisfying engagement by creating frames
of experience (Wong, 2015). Nielsen (2017) stated that storytelling can be one of the most
important tools for creating meaning and ensuring visitor engagement and the finding of this

research confirms that. Even though many studies have argued for a positive effect of
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interactive digital storytelling (e.g. Harrington, 2020; Rizvi¢, 2017), the results of this study
do not match this notion. Next to the ‘trade-off” explanation’, another explanation might be
prevalent. In contrast to the fact that ‘only’ the story is important, it could be that there were
not enough digital storytelling practices incorporated in the service.

According to Sylaiou and Dafiotis (2020, p. 385), a successful application of digital
storytelling practices for virtual museums entails the inclusion of polyphony-in-dialogue
between the users and the institution. By facilitating this, the fruitful symbiosis and a site of
mutuality can emerge. The post-museum can in this way be created virtually. Even though the
Interactive Virtual Timeline offers an opportunity to share a certain item in the collection on
social media (Figure 4), there is no real opportunity to directly engage in conversation with
fellow visitors or the institution itself. Participants thus do not have an explicit opportunity to

critically engage with the stories that they encounter.

5.2.4. Increased accessibility
No significant results were found for prior visit to a physical museum and perception

of hedonic qualities or emotional response (H5b, H5a). In the theoretical framework, it was
stated that people that have visited museums before in the past are more likely to visit
museums in the present and future (Frey & Meier, 2006). Combined with the fact that
individuals with a higher education might have the human capital necessary to benefit more
fully from a museum than people that have received a lower, more practical education has led
to these hypotheses. This trend appeared to be not applicable to a virtual museum experience,
as these hypotheses were rejected. Different reasons could explain these findings. It could for
example imply that virtual museums are more accessible than physical museums, allowing
people that have never or less frequently visited museums the opportunity to enjoy them just
as much as people who have. One participant in this research even stated: “I do not like
museums but I am convinced that virtual museum is better than physical”. This participant
indicated they had visited one museum in 2019, and zero during the restrictions. Other
participants (N=8 out 44) indicated that accessibility was at least one of the affordances of a
virtual museum they enjoyed. This is in line with research stating that accessibility is one of
the increased values of virtual museums (Bertacchini & Morando, 2013). Johnson and
Thomas (1998, as cited in Navarrete, 2013b) also state that the digitization of museums might
increase access, representing a wider market.

Results regarding the effect of prior virtual museum visits and perceived pragmatic

qualities (H5c) was also rejected, meaning that Minge and Thiiring’s (2018) main effect of
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experience and usability was not supported in this research. A possible explanation could be
that over time, the frustration with a service might actually decrease (Mendoza & Novick,
2005, as cited by McLellan et al., 2012). Generally, the services presented in this study
appeared to be quite difficult, or that not enough responds were recorded to generate a

significant result (N=44).

5.2.5. Future Behaviour
Economics studies, among other things, rational choice and human behaviour (Robins,

1936, as cited in Chang, 2014). Since this thesis is partly about (virtual) museum economics,
it was very interesting to ask questions regarding future behaviour. Minge and Thiring
(2018) argued for the effect of pragmatic and hedonic qualities and emotional response on
future behaviour and it seems like the current study confirms this. Digital storytelling is
important for the indication of future behaviour, as people indicated they would visit the
Interactive Visual Timeline again, and recommend it to others. However again, there was no
significant difference with the British Museum website.

Multiple studies have shown that visitor experience has a strong effect on visitors
behavioural intentions, especially for likelihood to repeat a visit and to recommend the service
to others (Radder & Han, 2015; Jung et al., 2016; Jung et al., 2016; as cited in Leopardi et al.,
2021). In order to really establish which digital storytelling practices will significantly

increase this future behaviour, more research will be necessary.

5.3. Conclusion
This thesis studied the application of digital storytelling practices and its effect on the

cultural user experience of virtual museum visitors. This was operationalised by answering
the following research question: To what extent does the application of interactive digital
storytelling practices enhance the experience of virtual museum visitors? To answer this
research question, an elaborate theoretical framework was developed, considering theory on
virtual museums, cultural experience and storytelling. A plethora of hypotheses was
formulated and in order to gain insights, an in-between-subject experiment was developed,
measuring the pragmatic (instrumental), hedonic (non-instrumental) and emotional qualities,
as well as the direct perceived experience of participants after visiting one of three different

formats of (digital) storytelling in a virtual museum service of the British Museum.

In more recent years, the educational purpose of museums is increasingly considered a

process that requires the recognition of the experience and visitor’s learning needs in
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combination with their diverse social and cultural characteristics (Hooper-Greenhill, 2000).
Where before curators would assign meaning to collections, a shift to a museum as a site of
mutuality occurred (Hooper-Greenhill, 2000). Even though cultural and educational relevance
are still considered the core of museum activity, a more interactive and experiential
framework is emerging (Zbuchea et al, 2020). Museums are progressively implementing
digital technologies in their services in order to enrich the visitor experience and facilitate
new types of interaction (Falk & Dierking, 2016). Digital storytelling is in this context
increasingly applied by museums, in order to enhance visitor engagement, turn visitors into a
visit-actor, and to define the goal of an immersive museum (Frasca et al., 2014, p. 2013).

After careful consideration, two major conclusions can be drawn when looking at the
effect of interactive digital storytelling on the experience of the virtual museum visitor. First,
for positive emotions as well as enjoyment, trustworthiness and aesthetics, storytelling plays a
vital role in the virtual museum experience. People ought to emotionally engage and have fun
in order to have a positive experience. The data showed that for emotional response and the
hedonic qualities mentioned above, the Interactive Virtual Timeline (containing the digital
storytelling aspects) scored best, but for enhanced experience only marginally. Furthermore,
through the constructs of the CUX model (pragmatic qualities, hedonic qualities and
emotional response) the experience of interactive digital storytelling and regular storytelling
was statistically the same. This implies that not the interactivity, but the story is what makes
these experience a positive one. These new types of interaction that museums aim to facilitate
must incorporate a substantive degree of emotional and personal content, as this would allow
the visitor to have fun and engage.

The second conclusion is that the functionality, usability and usefulness of the online
services, especially of the Interactive Virtual Timeline, is insufficient and as pragmatic
qualities explain over 40% of the variances in perceived experience as well as emotional
response, it is an important field for improvement. Where the hypertextuality and interactivity
cause positive emotional and hedonic responses, people seem to prefer simplicity when it
comes to functionality, usability and usefulness. There was no significant difference in
pragmatic qualities between any of the three conditions, although the general trend showed
that the British Museum website scored best. These results imply that however innovative a
museum service might be, it still needs to be understandable and easy to use. If this is not the
case, it might distract visitors from the actual content and hinder the emotional connection

that can be formed.
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Overall, it becomes clear that the virtual museum experience and its digital storytelling
practices as presented in this study, are not enough to significantly enhance the visitor
experience. Even though a general trend in both visitor experience and future going behaviour
is present, the Interactive Virtual Timeline did not cause a significantly enhanced experience.
Even though it scored the highest in perceived experience, it was given an average mark of
6.82, which is fairly low considering the fact that this virtual museum service is one of the
most advanced in digital storytelling elements currently available to the public. In order for
museums to really offer an enhanced virtual museum experience, digital storytelling practices
(including a narrative, interactive features, and opportunities to contribute, which allow
visitors to form their own personal experience and form emotional connections to the content
on display) need to be further developed. Whilst doing this, museums have to assure that the
services stay useful however, approaching hypertextuality in a practical manner.

In terms of economic implications for these findings, it appears that virtual museums,
if sufficiently equipped with digital storytelling elements, have the power to increase
accessibility as people will be likely to visit the service again and recommend it to others.
However, these services are still mostly free nowadays and do generate a high amount of sunk
costs. For a considerate amount of museums, digitisation on this level might thus not be
possible. In order for museums to monetize from their virtual museum services and change
their business model accordingly, major technological and substantive development is
necessary. So, even though museums and their virtual services are on the right path, much

more research and work is required to make the museums of the web, worth it.

5.4. Economic and social implications of findings
Lastly, when discussing this research, it is vital to discuss the economic and social

implications of the research findings. In the theoretical framework, an elaborate overview of
physical and virtual museums was provided. In this section, the results of this study are linked
to the overview, resulting in recommendations for (virtual) museums.

Lark and Burtenshaw (2021) have called for ongoing innovation and diversification of
the museum business model, as current societal challenges challenge the idea of visitors
coming to a physical site. For physical museums indeed, income is generally generated from
private demand, defined as tickets purchased (Towse, 2010). What became clear from the
data, is that the digital storytelling practices incorporated in the Interactive Virtual Timeline
are not enough to significantly positively influence the perceived experience and future

behaviour compared to the British Museum website. As previously stated this could have
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multiple explanations such as the trade-off theory or the lack of interactive technology,
limiting visitors to share their own perspectives. Hence, the way that these services currently
operate gives little room to the introduction of a new museum business model as proposed by
Larkin and Burtenshaw (2021). Nevertheless, there are ways in which this is possible.

Bonacini et al. (2019) researched an online storytelling platform that allows for the
creation of audio guides and tours for cities and regions. The platform is based around
participatory culture and storytelling and provides digital tools to manage and self-generate
content (Bonacini et al., 2019). The digital storytelling practices on this platform provide the
opportunity for visitors, communities as well as curators to share their story. The project was
deemed a success and has provided insights for policy makers, that are very relevant for this
study.

Firstly, an interactive platform like this could reduce costs of implementation and
updating (Bonacini et al., 2019). As seen in the theoretical framework of this study, a high
amount of sunk costs and operating costs, even though these are still lower than that of a
monumental building. Self-managing platforms would reduce external management costs
strongly, as tours would be created and updated for free. In case of the Interactive Virtual
Timeline, participants could be granted the opportunity to make connections themselves,
creating their own timeline.

Secondly, no physical boundary exits for virtual museum collections (Navarrete,
2013Db) and the distribution costs of digital images are close to zero (Bertacchini & Morando,
2013), an interactive storytelling platform would allow to duplicate these contents on other
applications or websites, in this way ensuring replicability and dissemination of contents
(Bonacini et al., 2019). The Interactive Timeline already provides the opportunity to share
content on other platforms, yet it might be interesting to increase the visibility of this shared
content. Consequently, a network of content might emerge, increasing the visibility of the
virtual museum even further.

Thirdly, the application of digital storytelling practices in this manner results in long-
term social and economic revenues. On a social level, museums could further realize the
current trend of adopting a visitor-centered approach, and turn into real contact zones, social
inclusion tools and constructivist terrains of knowledge production (Sitzia, 2019). The digital
storytelling elements could achieve this within the interactive and experiential framework as
proposed by Zbuchea et al. (2020). Museums could develop creative relationships with their
audiences, and within cultural co-production encourage a feeling of participation. Economic

revenues are direct as well as indirect, as an applications such as the platform that was
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researched (Bonacini et al., 2019) are low in operating costs, but also function as an additional
marketing tool: providing people with more insight in the museum and thus increasing
interest by showing them the ‘backroom activities’ (Towse, 2010). Lastly, online platform
that engage with digital storytelling practices allows museums to manage their quantitative
statistics regarding the online services (Bonacini et al., 2019). Bertacchini and Morando
(2013) have stated that virtual museums have the opportunity to track their metadata so that

the use and reuse of images can be tracked and insights can be provided.

5.5. Limitations of the study and suggestions for future research.
This section reflects on the research conducted in this thesis. It will cover the chosen

methodology, as well as the applicability of the findings. First, the methodology is looked at.
First of all, not all hypotheses were accepted, meaning that not the entire CUE-model
as discussed by Minge & Thiring (2018) seemed applicable. However, there were a lot of
general trends that were in line with the model, as well as with other theoretical findings.
What must be kept in mind, is the limited sample size of the study. With 109 valid responses,
it is not possible to state that the findings of this study are universally applicable. Even though
a lot of different nationalities filled in the survey and the male/female ratio was not too far off,
the survey was mostly filled in by higher, more theoretically educated people. Since the
distribution method of the survey was largely snowballing, a vast amount of participants
furthermore is from the researcher’s network. The creation of a bubble was however
countered by the fact that the survey was posted on both the website of the British Museum as
well as on a Virtual Museum page. However, these pages also attract a certain type of visitor,
meaning that the findings have to be placed in a context.
A couple of limitation can be linked to the survey. The first one is the fact that the survey was
self-administered, meaning that there was no supervision during the filling in of the survey. It
could thus be possible that during the time participants were supposed to visit the museum
service, they were doing something different. To reduce this risk, a timer was installed into
the survey, causing a 2-minute delay. Participants were forced to wait two minutes until they
could continue the survey, and of course were asked to visit the environment during this time.
Another limitation linked to the survey is the fact that the different conditions had to
be incorporated in the survey software. Even though the survey was pilot-tested before
distribution, a lot of participants did not seem to understand how to access the virtual museum
service, or did not read that they had to stay in their environment. A potential difficulty was

taken into account, as a control question was asked before participants could fill in the
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questions regarding their experience. As a result, only 109 of 132 responses were taken into
account, as 23 participants did not correctly indicate the virtual museum experience they had
experienced. The most commonly made mistake occurred amongst participants who were
assigned to Condition 3, but allegedly still clicked on the ‘Take a Virtual Tour’ button, even
though they were explicitly asked not to do this. The control question was necessary, but
simultaneously caused some confusion, as participants sometimes misinterpreted the question
and did not understand they only had to select the environment they had visited. Since
participants saw screenshots of all three conditions in the question, some thought they did
something wrong, since they only visited one. The data from these participants was not used
in the analysis. The three conditions were still visited by over 30 people per condition
however, making it still possible to analyse.

In terms of the conditions chosen, some limitation occurred as well. The three
conditions that were used in this survey do not cover all the type of virtual museums that have
been developed by museums. These three were chosen, because they were all developed by
the one museum, reducing the risk of bias against a museum. It is however possible that with
different services, the outcomes would be different. It is furthermore possible that the theme
and subject of the objects displayed contributed to the perception of the virtual museums. For
condition 2 and 3, this risk was reduced by letting visitors visit the different services, but
within the same theme: The Egyptian part of the museum. However, with condition 1, it was
not possible directly steer people in that direction.

The last limitation is about the applicability of the research findings. Ervrard and
Krebs (2018) state that due to financial and technical reasons, only large and medium sized
museums would have the opportunity to develop completely digital services, as they are the
only ones that can afford it. Hopefully as these services become increasingly affordable, more
museums will have the opportunity to move beyond exact online copies of their physical sites.
One of the strong points of the survey was that it was quite simply, fun. Multiple participants
indicated they enjoyed participating in the research, and that they were surprised about the
quality of the museum services they encountered. One participant stated: “The website really
surprised me! Very interesting survey” , and another stated: “I loved the website and had no
idea this existed.” And a third participant considered the research ‘good and very topical’ It
seems thus that participants were presented with an opportunity to learn something
themselves and enrich themselves in this way. Of course, not every participant was this
enthusiastic (especially when they were assigned a condition they did not like) and the

majority did not speak out at all, but it is relevant to mention nevertheless.
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Another strong point of this research is the fact that this is one of the first ones
covering a topic in such a manner: applying the Cultural User Experience quantitatively on
remote virtual museum services. Therefore, this study could contribute to the work on virtual
museum experience, and the implications of this study could be used by museums, as well as
in the academic world.

That being said, some suggestions for further research regarding this topic are made.
Even though the current research contained some open question, the case could benefit from a
mixed-method approach, combining for example interviews with the survey. By doing this,
further insights can be provided into what is exactly is that makes some condition more
attractive than others. Furthermore, it would be very interesting to conduct similar research
with conditions that are more explicit in their digital storytelling practices, providing for
example a clear narrative with significant interactivity. In order to realise this however, a vast
budget is necessary as there are currently no (free) services available that are exactly right for
this type of research. The researchers might have to develop these services themselves, as was
done with for example the CHESS project (Roussou & Katifori, 2018). A third suggestion for
further research is the online tracking of the virtual museum visitor, followed by a survey or
interview, as more insight can in this way be provided into what it is that people value most in
these services and where they seem particularly interested in on the website. Lastly, it would
be very interesting to collaborate with existing museums on their virtual counterparts. In line
with the visitor-centred approach museums could invite active members to participate and
explore the services, indicating what they think is interesting. In this way, the museum truly
becomes a site of mutuality whilst contributing to current research in Cultural User

Experience.
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Appendix A - Survey
Thesis VM survey Final
Welcome to the research study!
Thank you for your participation. We are interested in understanding visitor experience in
virtual museums. You will be presented with a virtual museum experience, and asked to
answer some questions about it. Please be assured that your responses will be kept completely
confidential.

The study should take you around 10 minutes to complete. Your participation in this research
is voluntary. The data is collected anonymously and will be used for this study only. There are
no wrong answers. You have the right to withdraw at any point during the study, for any
reason, and without any prejudice. If you would like to contact the Principal Investigator in
the study to discuss this research or if you are curious about the final results, please e-mail
Josephine: 585411jt@student.eur.nl or leave a remark at the end of the survey.

By clicking the button below, you give consent to and acknowledge that your participation in
the study is voluntary, you are 18 years of age or older, the data will be collected
anonymously and you are aware that you may choose to terminate your participation in the
study at any time and for any reason.

I We ask you to please fill in the survey on a laptop or desktop computer, as the websites
used in this survey do not run smoothly on mobile devices!!

I consent, begin the study

1. What is your age in years?

V¥ 17 or younger ... 115

2. Which gender do you identify with?

Male
Female
Non-binary / third gender

Prefer not to say



3. What is your country of birth?

V¥ Afghanistan ... Zimbabwe

4. In which country do you currently reside?

V¥ Afghanistan ... Zimbabwe

5. What is your employment status?

Employed full time

Employed part time

Unemployed (looking for work)
Not working (not looking for work)
Retired

Student

Prefer not to say

6. What is the highest level of education you have completed?

Less than high school

High school graduate

MBO degree - (post secondary vocational education)
HBO Bachelor's degree - (School of applied sciences)
WO Bachelor's degree (University)

Master's degree

Doctorate
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7. How frequently did you physically visit a museum before march 2020?

More than once a week
Once a week

Once per month

A few times per year
Once a year

Never

8. How many different museums have you approximately visited in 2019?

V¥ | don't remember ... 50

9. How frequently did you physically visit a museum after march 2020, during the
restrictions?

More than once a week
Once a week

Once per month

A few times per year
Once a year

Never
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10. To what extent do you like to visit a physical museum

Like a great deal

Like somewhat
Neither like nor dislike
Dislike somewhat

Dislike a great deal

11. To what extent do you agree with the following statements?

Neither
Strongly . Somewhat  agree  Somewhat
. Disagree .
disagree disagree nor agree
disagree

I enjoy
history

In my
free time,
I enjoy
reading
about
history

I enjoy
visiting
history
museums
such as
the
British
Museum
| like the
British
Museum

12. A virtual museum can be defined as "an interactive virtual space that provides

Agree

76

Strongly
agree

information and exhibits cultural objects in digital format”. Examples are a museum's

website, social media page or the museum page on the Google Arts & Culture
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website. Considering this definition, how often have you visited a virtual museum since
March 2019?

More than once a week
Once a week

Once per month

A few times per year
Once a year

Never

13. How many different virtual museum websites have you visited?

V¥ | don't remember ... 50

14. Do you have a favourite virtual museum service? If yes, what is it? (You are welcome to
answer this question in Dutch or English)

No

Yes

15. What do you like about this virtual museum service? Please explain in keywords. (You
are welcome to answer this question in Dutch or English)

Format 1

Thank you for answering the questions up to this point. Right now, we would like you to visit
a virtual museum service of the British Museum through the link below. Please stay on the
website for AT LEAST two minutes. After two minutes, you can return to the survey and the
continue button will appear. If you want to stay longer, please do so!

You are encouraged to explore all the options the virtual environment you are in has to offer,
but please stay inside the environment! Do not go to the 'home' page or other pages of the
museum website. Also, please turn on your sound.
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Please copy the link in a new tab on your computer.
https://britishmuseum.withgoogle.com

Format 2

Thank you for answering the questions up to this point. Right now, we would like you to visit
a virtual museum service of the British Museum through the link below. Please stay on the
website for AT LEAST two minutes. After two minutes, you can return to the survey and the
continue button will appear. If you want to stay longer, please do so!

You are encouraged to explore all the options the virtual environment you are in has to offer,
but please stay inside the environment! Do not go to the 'home' page or other pages of the
museum website.

Please copy the link in a new tab on your computer.
https://artsandculture.google.com/streetview/british-
museum/AwEp68JO4NECKkQ?sv_h=1.3350774539566714&sv_p=-
4.148759747651283&sv_pid=H77eli8MPIIUIdAXINENNA&sv_1id=358200975771044381
9&sv_Ing=-0.1279902004199585&sv_lat=51.51958873462346&sv_z=0.6911292499459274

Format 3

Thank you for answering the questions up to this point. Right now, we would like you to visit
a virtual museum service of the British Museum through the link below. Please stay on the
website for AT LEAST two minutes. After two minutes, you can return to the survey and the
continue button will appear. If you want to stay longer, please do so!

You are encouraged to explore all the options the virtual environment you are in has to offer,
but please stay inside the environment and do not visit the virtual tour!

16. Did you manage to take a good look around in the environment? You have only visited
one of these environments. Please select the environment you visited.

Screenshot Condition 1
Screenshot Condition 2
Screenshot Condition 3

I did not manage to visit the virtual museum service

We would now like to ask you a couple of questions about your experience with the online
museum service you just visited.



Please indicate on what level you agree with the following statements.

17.

The website
IS easy to use

I quickly
understood
how to use
the website

It is difficult
to understand
how the
website
operates

With the help
of this
website I will
achieve my
goals as a
museum
visitor

Strongly

disagree

Somewhat Neither Somewhat Strongly

: agree nor
disagree . agree agree
disagree
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18.

The way the
information
was
presented is
interesting

The way the

information

IS presented
was fun

The way the
information
Is presented
looks
unattractive

The way the
information
presented
was
enjoyable

The British
museum is
competent

Strongly
disagree

Somewhat
disagree

Neither
agree nor
disagree

Somewhat
agree

Strongly
agree
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19.

The way the
information
is presented
excites me

The way the
information
Is presented
annoys me.

The way the
information
is presented
relaxes me.

When
visiting the
website | feel
exhausted

The way the
information
is presented
makes me
feel happy

The way the
information
is presented
angers me

Strongly
disagree

Somewhat
disagree

Neither
agree nor
disagree

Somewhat
agree

Strongly
agree

81
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20. To what extent do you agree with the following statements?

Strongly Somewhat Neither Somewhat Strongly

disagree disagree agree nor agree agree
disagree
| would
recommend
this virtual
museum
service to
others

I would like
to visit this
virtual
museum
service again

21. Lastly, what final mark would you give the overall virtual museum experience?
0 1 2 3 4 5 6 7 8 9 10

You have now reached the end of the survey. Thank you for your participation, it is highly
appreciated! If you have any questions or remarks, you are welcome to send an email to the
Principal Investigator of this study, Josephine: 585411jt@student.eur.nl. You can also leave a
comment right here.

Please make sure to press the continue button in order to finalize and record your
response!
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Appendix B — Tables and Figures

Analysis of variance for the different constructs per condition

Measure

Overall
Experience
Pragmatic
Quialities
Hedonic
Qualities
Emotional
Response
Future
Behaviour

Condition1  Condition  Condition3  F(2,106) n2
M SD i/l SD M SD

6.82 19 576 212 655 171 3.02 .05
377 88 353 95 393 .88 1.98 .04
388 .89 314 89 359 .84 6.88** 12
380 .88 298 .93 358 .77 9.14*** 15
353 127 257 115 31 1.18 6.15** 10

**p < 01, ***p < 001

Table 4

Overview of (marginally) accepted and rejected hypotheses

Hypotheses

Accepted Rejected

Hla
H1ib
Hilc

X*

H2a
H2b
H2c
H2d
H2e

X X XX X

H3a
H3b
H3c
H3d
H3e

*

H4a
H4b
H4c
H4d

X XXX X XX|XX

Hb5a
H5b
H5c

X X X X

Note. * marginally accepted

Figure 8
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Difference in Overall Perceived Experience per condition

8.00

6.00

4.00

Overall perceived experience

2.00

0.00

Figure 9

Difference in Pragmatic Qua

5.00

4.00 -1

3.00

2.00

Pragmatic Qualities

1.00

0.00

lities per condition

Figure 10

2
Condition

Error Bars: 95% CI

2

Condition

Error Bars: 95% CI
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Difference in Hedonic Qualities per condition

5.00

4.00

3.00

2.00

Hedonic Qualities

1.00

0.00

Figure 11

1 2 3
Condition

Error Bars: 95% CI

Difference in Emotional Response per condition

5.00

4.00

3.00

Emotional Response

2.00

L.00
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0.00

Figure 12

1 2 3
Condition

Error Bars: 95% CI



Difference in Future Behaviour per condition

Indication of Future Behavior

4.00

3.00

2.00

1.00

0.00
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1 2 3
Condition

Error Bars: 95% CI
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