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Preface
The ENTER conference is now 20 years old!

Organized by the International Federation for Information Technology and Travel and
Tourism (IFITT), the mission of the ENTER conference has consistently been
focused on offering a worldwide and unique forum for attendees from academia,
industry, government, and other organizations to actively exchange, share, and
challenge state-of-the-art research and industrial case studies on the application of
information and communication technologies (ICT) to travel and tourism. As
information and communication technology continues to evolve and, as a result,
challenges our thinking and way of life, the ENTER conference continues to embrace
these challenges and grows to become the premier forum on ICT and travel & tourism
in the world. Instead of looking backward, the theme of ENTER 2013, i.e.,
“eTourism: Opportunities and Challenges for the Next 20 Years”, was identified to
encourage the exploration of ICT concepts, applications, and business models in an
increasingly interconnected and interdependent world.

In the past few months, we have received more than 110 full papers and research
notes from researchers in the travel and tourism as well as ICT communities around
the world (from more than 30 countries). This compilation of conference proceedings
is the result of a rigorous double-blind review process, during which we took
particular effort to ensure each submission to be reviewed by at least three reviewers
with relevant expertise and from different institutional backgrounds and geographic
locations. Out of these submissions, 47 manuscripts were invited to submit as full
research papers. Final decision of acceptance was made after the authors had
successfully revised and edited their papers according to reviewers’ comments. Given
the considerably large number of submissions, we regret that we were not able to
accept more papers due to the limited space in the proceedings. As such, we invited
some of the full research paper submissions to be shortened and resubmitted as
research notes. Along with several papers which were originally submitted as research
notes, there are, in total, 15 accepted research notes reflecting diverse research
interests and emergent technologies that will be published in the electronic e-Review
of Tourism Research (e-RTR).

This volume of ENTER proceedings reflects a variety of interesting topics, among
which a number of subjects have emerged with growing popularity and significance.
These subjects include the use of mobile technologies in travel and tourism, impact of
social media, as well as the concept and practice of e-destinations. While these
subjects are not completely new, it seems that they have attracted substantially more
research effort compared to previous ENTER conferences, and are likely to become
the next generation of mainstream research areas in ICT and travel & tourism. Some
traditional research areas continue to pose challenges and questions; they include
website evaluation and ICT adoption, recommender systems and semantic
technology, information search, online distribution of travel products, user tracking



vi

and modelling, and organizational use of ICT. We believe these papers, collectively,
reflect the main trends in ICT and may offer directions for future research.

We would like to thank all authors for their contributions to this conference. We
would also like to thank all members of the Scientific Committee and sub-reviewers
for providing timely, rigorous, and constructive feedback during the paper review
process, without which the Proceedings would not be published in a timely fashion. In
addition, we would like to thank SoultanaSymeonidou for updating and maintaining a
quality website, Asta Adukaite for editing the table of contents, as well as many
others for getting our message across many communities around the world.

We look forward to having a conversation with you at ENTER 2013.

Lorenzo Cantoni, Chair
Zheng Xiang, Co-Chair

Innsbruck, January, 2013
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Conceptualizing Context in an Intelligent
Mobile Environment in Travel and Tourism
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{carloslamsfus, aurkenealzua, davidmartin} @tourgune.org
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Abstract

Context in travel and tourism represents the bridge between a specific need and the necessary
information to fulfil that requirement. The notion of context is becoming popular in travel and
tourism in areas such as location-based services that support decision-making on the go. It
becomes even more important within today’s intelligent mobile environment for travel, which
is represented by cutting-edge mobile technologies including smartphones and their apps. It is
argued that it is necessary to conceptualize the notion of context in relation to the holistic
tourism experience and the behavioural characteristics of travel. By bringing together literature
on context-awareness computing and travel and tourism, this paper challenges existing
approaches to context modelling and offers insights into the rich and multidimensional nature
of the notion of context in travel and tourism. Finally, it offers a number of design principles
for context modelling and calls for interdisciplinary research on understanding the notion of
context in tourism.

Keywords: Tourism experience; travel behaviour; context modelling; human computer
interaction; mobile computing.

1 Introduction

Information and communication technology (ICT) continues to change the nature of
contemporary tourism (Buhalis & Law, 2008; Werthner & Klein, 1999). Over the past
decade, ICT used for or during travel has become much faster, smaller, more
intelligent, and more embedded in the user’s environment. This change is even more
dramatic, particularly when travellers are equipped with today’s cutting-edge mobile
technology represented by smartphones and their apps (Gretzel, 2011; Wang, Park, &
Fesenmaier, 2012; Werthner, 2003). The fast adoption of new mobile technologies
generates a huge impact on travel and will very likely transform the behavioural
patterns of tourism consumption (Wang & Xiang, 2012).

One of the concepts central to the new travel environment is the context within which
technology is used. The notion of context has been studied primarily as a problem in
human-computer interaction in that systems capable of context-awareness are meant
to be able to sense and respond to aspects of the settings in which computers are used
(Baldauf, Dustdar, & Rosenberg, 2007; Dourish, 2004). Due to the growing impact of
mobile devices in travel and the complexity tourism, understanding this concept
requires deep knowledge about the nature of tourism, particularly the way
technologies drive and transform this experience. However, the existing definitions of
context and context modelling have largely been operation-based, lacking a solid
understanding of the nature of the tourism experience and characteristics of travellers

L. Cantoni and Z. Xiang (eds.), Information and Communication 1
Technologies in Tourism 2013, DOI: 10.1007/978-3-642-36309-2_1,
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in unfamiliar environments (Lamsfus, Alzua-Sorzabal, Martin, & Torres, 2012a;
Lamsfus, Martin, Alzua-Sorzabal, & Lp. de Ipifia, 2012b).

The study of tourism mobility is a complex research domain. It entails the
understanding of the tourist movements as well as the personal and environmental
factors linked to the decisions tourist make about where, how and when to do things
(Xia, Zeephongsekul, & Packer, 2011). A major stream of this research concentrates
on the tourist decision-making in short time frames at a particular place. Context
modelling may be used to develop a new dimension to the tourist behavioural
research while travelling.

This paper aims to elucidate the notion of context in a mobile technological
environment in travel and tourism. It contributes to our knowledge by bringing
together literature from the domains of tourism and human-computer interaction.
Specifically, this paper examines the notion of context from three distinct
perspectives, including: 1) context as a foundation of the new tourism experience; 2)
context as a behavioural aspect of travel decision-making; and, 3) context as a human-
computer interaction problem. Based upon that understanding, a set of general
principles is proposed for context modelling in mobile environments for travel and
tourism. Finally, implications for both theory and practice as well as directions for
future research are discussed.

2 Context as a Foundation of the New Tourism Experience

Travel is a sequential process in which the tourist leaves the daily residence, visits
places away from home where he/she interacts with different people, and eventually
comes back to the residence. Central to this process is the idea of mobility, which is
of utmost importance because contemporary means of travel afford new ways of
moving, socializing, and seeing, and, thus, transform the tourist gaze (Urry, 1995).
This suggests that mobilities in tourism are not merely travelling from point A to
point B; rather, mobilities include a number of activities, experiences and interactions
with significant others that take place in idiosyncratic personal, social, and geographic
contexts (Featherstone, Thrift, & Urry, 2004; Pearce, 1982).

In the last years, the tourism experience has been undergoing changes due to today’s
information technologies (Gretzel, 2010). Modern transportation brought about
substantial changes in the ways travellers perceive the landscape and interact with
physical and social environments away from home. Today’s information technologies
create a new set of preconditions for the tourist experience and, particularly, serve as
new “markers” that further mediate the tourist gaze. Furthermore, the Internet offers
numerous means by which the tourist constructs the tourism experience by learning,
understanding, and feeling the places visited and the cultures embedded in these
places (Gretzel, Fesenmaier, & O’Leary, 2006). More recently, the emergence of
social media enables enormous amount of travel-related contents to be created by, and
shared among, travellers (Xiang & Gretzel, 2010). They constitute communication
channels and platforms for the tourism experience to be constructed and re-
constructed, distributed and re-distributed in a handy but far-reaching way



The consistent use of new location-based media emerges as a new form of tourism
experience because this kind of technology use satisfies a variety of needs and support
a variety of contexts, among which, for example, the need to keep in touch with one’s
social networks is becoming prominent. It also alters perceptions of time, place,
distance, sociality, and other understandings that frame the conditions of tourism
(Jansson, 2002). It appears that today’s tourist is enabled by a collection of new
machines to be more individually mobile through spaces and to form small worlds
“on the go” (Sheller & Urry, 2006). Different from other media technologies, such
machines are miniaturized, embodied in Internet-connected mobile devices, and are
closely interwoven with the corporeal, creating the perpetual contact. As such, the use
of these technologies could potentially change the contexts in which the traveller
interacts with the physical, social, and business environments and thus the way he/she
constructs the tourism experience.

In recognition of the significant growth of smartphone use in travel, there has been
increasing interest in the tourism community in understanding its implications for
tourism. Following from the notion of the network society (Castells, 2000), Gretzel
(2010) and Wang, Park and Fesenmaier (2012) examined the role of smartphone apps
in enriching, expanding and re-structuring the tourism experience based upon
consumers’ reviews of these apps. In addition, the study by Wang, Park and
Fesenmaier (2012) explores the importance of instant information support of
smartphones that enables tourists to more effectively solve situational problems, share
experiences, and store memories.

These studies clearly demonstrate the technical capabilities of today’s mobile
technologies to change the tourist behavioural patterns and as thus, the fabrics of
contemporary tourism. The new technology mediated world evidences the
convergence of the digital, social and physical domains in travel. As a direct result,
new contexts of travel emerge and they may serve as the foundation for understanding
the tourism experience within a mobile environment.

3 Context as a Behavioural Aspect of Travel Decision-Making

Context has considerable bearing on travellers’ information search and decision-
making processes, the understanding of which allows product information to be
identified to match the traveller’s needs and wants (Fodness & Murray, 1999; Hwang,
Gretzel, Xiang, & Fesenmaier, 2006). Within the sequential framework of travel
behaviour, conventional research has extensively examined travel decision-making
during the pre-trip stage, particularly in relation to the traveller’s information search
and destination choice (Crompton, 1992; Woodside & Lysonski, 1989). Specifically,
destination-related decisions are generally high-level ones and are typically made
when most other aspects of the trip are still undefined (Jeng & Fesenmaier, 2002). At
this stage travellers usually make decisions regarding when they would like to travel,
how long they would like to stay, who they would like to take along, what the purpose
of the trip is, what main activity they will engage in, what the main mode of
transportation will be and from which point of origin the trip will start. Generally
speaking, factors influencing decision-making include the decision-maker’s personal
characteristics, decision frames, and situational needs and constraints (Hwang et al.,
2006).



Due to the growing use of mobile technologies and the increasing amount of
information accessible during the en route and on-site phases, travel behaviour and
decision-making processes are gaining greater attention. The existence of these new
parameters significantly alter the contexts of decision-making, i.e. decisions taken on
the go at the destination, since today’s travellers count on new sources of information
that were not accessible to them this way until recently (Hwang, 2010; March &
Woodside, 2005). It is argued that, as opposed to the pre-trip planning behaviour,
travellers on the move need to make decisions that are time-sensitive, immediate,
unreflective, and spontaneous, and technologies such as smartphones are considered
ideal in supporting these decision-making processes (Hwang, 2010). Particularly,
unplanned behaviour occurs due to a change in the travel context such as various en
route or on-site stimuli. For example, once a traveller checks in a Starbucks coffee
shop using the FourSquare smartphone app, he/she is instantly connected with online
friends who may offer product recommendations based upon their own personal
experiences (Tussyadiah, 2012b). As a result, it will fundamentally alter the context
(due to increased level of product knowledge and trustworthiness of information) and,
consequently, the result of decision taken.

Further, decision-making in the en route phase is dynamic in that there are a series of
interdependent decisions among which the contexts of later decisions are contingent
upon results of earlier ones (Hwang, 2010). The Wang, Park and Fesenmaier (2012)
study has identified a number of patterns in the way smartphone apps satisfy
travellers’ contextual needs in decision-making on the go. Thus, the use of mobile
devices such as smartphones changes the decision environment for en route and on-
site decisions (Gretzel, 2010). It also indicates that information about the contexts in
which travel decisions are made provide important cues for service providers to
understand travellers’ needs and to identify tangible/intangible products to satisfy
these needs (Ricci, 2010).

4 Context as a Human-Computer Interaction Problem

Tourism represents an important field of application for mobile information systems
(Gretzel, 2011). In fact, mobile tourism guides have come a long way since its first
prototypes to all of the commercially available apps nowadays in Apple’s iTunes or
Android’s market. Early examples of mobile tourism guides were working prototypes
used in order to identify unexplored problems at the time related to primary mobile
aspects such as user interfaces, interaction or user location (Griin, Proll, Werthner,
Retschitzegger, & Schwinger, 2008). The first mobile guides were driven by the
information offered by the supplier, i.e. they were focused on the supply side instead
of what the tourist needs within a specific context (Anegg, Kunczier, Michlmayr,
Pospischil, & Umlauft, 2002).

Nowadays, the miniaturization of computing devices, the evolution of communication
and connectivity technologies as well as the introduction of numerous sensors on
(smart) mobile devices seem to have successfully addressed the problems first found
in the development of tourism mobile guides. The current challenge is focused on
location, personalisation, and recommendation aspects of tourism information
consumption, together with aspects related to social interaction and mobile
commerce. The most well-known examples of more advanced tourism mobile guides



are Berlin Tainment (Wohltorf, Cissee & Rieger, 2005), etPlanner (Hopken, Fuchs,
Zanker, Beer, Eybl, Flores, Gordea, Jessenitschning, Kerner, Linke, Rasinger,
Schnabl, 2006), MobileStutgart (Engelbach et al., 2007), CONCERT (Lamsfus et al.,
2012a) and liveCities (Martin, Lamsfus, & Alzua-Sorzabal, 2011). Apart from these
prototypes, there are many location-based information apps running on today’s
smartphones, providing information about nearby restaurants, hotels, and points of
interest (POIs) in general (Wang & Xiang, 2012). Obviously, context, especially
location of the user, plays an important role in these prototypes as an input variable.

The notion of context stems from, and has been extensively studied in computer
science and other related fields such as HCI. As a result, there is a rich stream of
literature that informs us of the conditions, modalities, processes, and outcomes of
this aspect of human-computer interaction in technology use, in general, and context-
aware and ubiquitous computing, in specific. With the emergence of ubiquitous
computing, context-aware computing, pervasive computing, and embodied
interaction, context becomes a central concept in computational systems in that these
systems are meant to be able to sense and respond to aspects of the settings in which
computers are used without specific human intervention.

From a conceptual perspective, Dourish (2004) suggests that there are basically two
views of context. On the one hand, the positivist approach seeks to reduce social
phenomena to essence or simplified models that capture underlying patterns with the
goal to represent the problem. For example, one of the popular definitions of context
elaborates it as “any information that can be used to characterize the situation of
entities” and it is “typically the location, identity and state of people, groups, and
computational and physical objects” (Dey, Abowd, & Salber, 2001). While there are
numerous definitions from the positivist perspective, context is essentially seen as a
form of information; it is representational and stable; and, importantly, context and
activity are separable. It is, thus, the normal and appropriate concerns of the positivist
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approach is to “capture”, “represent”, or “model” context (Dourish, 2004).

On the other hand, the phenomenological approach regards social facts as emergent
properties of interactions, not pre-given or absolute but negotiated, contested and
subject to continual processes of interpretation and reinterpretation. Instead of a
representational problem, context is seen as an interactional: it is something that
describes a setting; it is something that people do; it is an achievement, rather than an
observation; it is an outcome, rather than a premise. In this regard, the act of
travelling may be seen as a continuum of human and social activities and interactions
that have to be taken into account into the context model and to which, context-aware
computer systems should respond to. This view has not been sufficiently incorporated
in the existing examples of context-aware systems. Thus, this suggests that context
and content (or activity) cannot be separated. It arises from and is sustained by the
activity itself (Dourish, 2004).

Most of the existing literature on context-awareness related to HCI falls into the
positivist approach. In fact, since the inception of research in context awareness at the
beginning of the 1990s, most of the existing works have taken an operational
approach to context. Thus, research carried out in context-awareness can be
categorised into two types with one focused on context theory and the other on



development of standard context-aware models and methodologies. Semantic
technologies, more precisely ontology-based technologies, bridge between these two
categories. The main objective of all these approaches is to find out what context is
and try to model it according to some computing parameters, without really taking
into account the social aspect of context.

From a theoretical perspective, the work carried out by researchers during the 1990s
was focused on establishing the conceptual foundations of context and context-
awareness. They developed a number of applications that managed context
information primarily to assist users in their interactions with mobile devices. The
theoretical work carried out was so intense that the most relevant definitions of
context stem from these authors (Dey, Abowd & Salber, 2001). This first generation
of context-aware researchers did not reach consensus on delimiting the scope of
context-awareness and neither did they agree upon a unique model or methodology to
manage context information. Besides, none of the context-aware systems initially put
forward suggested the use of semantic technologies to manage contextual
information. At that time, i.e., the 1990s, the potential and functionalities of
ontologies were still not clearly specified and researchers did not consider them an
alternative for context information management and used other context management
methodologies instead (Strang and Linnhoff-Popien, 2003).

Analyses of context management methods indicate that ontologies take in adequate
functionalities for context information management. Hence, several authors working
on context-awareness started to use semantic technologies in order to model context
and manage context information. The use of ontologies fosters context data exchange
at the model level. In addition, ontologies set the way for systems to share, integrate
and re-use context information across different context models. Moreover, ontologies
can be used to check the model’s consistency at runtime as well as to infer higher
level context information from low level information, thank to the reasoning
capabilities that ontologies offer (Baldauf, Dustdar & Rosenberg, 2007). Researchers
conducting this work were primarily focused on finding standard context management
methods rather than in developing the theory that supported them.

5 General Principles for Context Modelling in Travel and
Tourism

Technology offers plenty of possibilities in the creation of the new tourism experience
and it also enables us to establish new knowledge about the traveller’s situational
needs. The increasing amount of tourism information available from a great variety of
sources, the unfamiliarity with the place visited, and interaction constraints with
mobile devices due to the reduced size of screens and keyboards make it necessary to
find automated ways to assist travellers in order to reduce their cognitive overflow
and enhance their tourism experience. Context and context modelling, therefore, are
increasingly important issues for service providers and marketers alike in the travel
and tourism domain. Based upon the literature discussed above it is argued that there
are several important principles for context modelling to be effective in travel and
tourism.



Principle 1: Context Modelling Must Reflect the Holistic Tourism Experience

As stated by Dourish (2004), context is an elusive concept. First, context in the field
of human-computer interaction is highly dependant on the framework in which
context theory is going to be implemented. There are some simple (context) structures
that serve as a substrate to all of the existing context-aware frameworks. This would
imply that there could be multiple levels of contexts and that the general approach to
context modelling focused the attention on specific instances (e.g., visiting a museum)
in the use of a mobile device. This, however, makes the implementation not scalable
to other domains.

Another problem with the use of the notion of context in the field of tourism is that it
has been used in a largely positivist flavour, directly imported from HCI without
considering the specific characteristics of the holistic tourism experience and the
dynamic nature of travel decision-making processes. In the existing examples of
context-awareness in tourism, the definitions of context revolve around the concept of
information. Thus, the resulting context models do not completely suit the
requirements needed for context modelling in tourism mainly because the specific
positivist approach to context modelling in human computer interaction results in
applications with low scalability and disregards the travel cycle.

It is, thus, argued that the conventional definitions of context lack a holistic
perspective that captures the essence of the tourism experience. Tourism, as the
leisure branch of mobility (Tussyadiah, 2012a), has a rather phenomenological nature
and thus, it cannot be seen as merely something to be represented in a fragmented
way. For instance, the existing examples of context-awareness computing primarily
emphasize on the location of tourists. However, location is just the very basic aspect
of context and does not offer much relevant and useful information by itself. Location
information has to be used in conjunction with other variables that give meaning to
the spatial-temporal behaviour of tourists.

The tourism experience has both functional and highly emotional dimensions that
constitute potentially vivid personal memories (Pine & Gilmore, 1999). The actual
experiential phase of tourism, i.e., when the tourist is en route to a place or visiting
the place, is highlighted by many interconnected “touristic” moments that form
“stories”. As such, information technologies used within such a framework must be
able to capture and help establish the basis for the interpretation of tourist experiences
and construction of meaning (Gretzel, Fesenmaier, & O’Leary, 2006). Therefore,
there is a need for a novel approach to address the notion of context in tourism in
order to derive a computational model that leverages the cognitive overflow of
tourists by making it easier for them to consume the information and create new
meaning that is personally relevant. In addition to this, this new approach should
support researchers in having a new understanding of human mobility and
behavioural patterns in decision-making on the go.

Principle 2: Context Modelling Must Capture the Dynamic Process of Travel
Decision-Making

Travel involves constant interactions between the traveller on the move and the social,
technical, and physical environments within which the tourism experience takes



place. The multiple decision-making situations that occur within such environments
are interdependent of each other (Hwang, 2010). Also, there are dynamic
relationships within the use of the technology itself because travellers are not merely
users of the technology and they also invent novel ways to use such technology. The
structuration takes place between the user, the technology, and the environment,
leading to potentially different outcomes of decision-making (Giddens, 1986).

The existing commercial applications and research prototypes of mobile tourism apps
in general either provide location-based information services or concentrate on
delivering personalized information. However, they do not provide a combination of
both as a context-aware service (Griin, Proll, Werthner, Retschitzegger & Schwinger,
2008). There are only limited examples of context-aware mobile tourism guides
(Hopken, Fuchs, Zanker, Beer, Eybl, Flores, Gordea, Jessenitschning, Kerner, Linke,
Rasinger & Schnabl, 2006; Beer, Fuchs, Hopken, Rasinger & Werthner, 2007). These
existing prototypes have only worked in laboratory environments and virtual
scenarios, which had been designed to address mostly static contexts. Neither the
existing theory nor empirical approaches have properly designed or envisioned the
complex, dynamic scenarios of context for human mobility. Therefore, from an
epistemological point of view, there is room for research on contextual computing in
the field of travel and tourism.

It is, thus, argued that context modelling should leverage the dynamics in travellers’
decision-making process to help them with unplanned and other situational decisions
on the go. That is, context information should be used to facilitate the decision-
making processes by bridging the gap between the need and the product. In addition,
the scope and capabilities of context modelling must be aided by some of the
upcoming infrastructure developments. For example, the advances in ubiquitous
computing and cloud computing along with the deployment of the Internet of Things
will facilitate the realisation of contextual computing applications with capabilities to
discover and handle complex scenarios for both everyday users and travellers.

Principle 3: Context Modelling Must Connect with the Traveller’s Social and
Everyday Life

Travellers have not only functional information needs such as finding a restaurant but
also hedonic and social needs (Vogt & Fesenmaier, 1998). When a traveller is on the
move, his/her information needs arise not only from decision-making tasks at hand
but also from the desire to stay connected with social circles. This is particularly
important given the capabilities of today’s smartphones which provide convenient
ways to tap into social networks. A recent eMarketer report states that a considerable
percentage of smartphone users in the US access social media sites, amongst which
Facebook is the most frequently accessed (eMarketer, 2012).

Technology, while always designed for a specific purpose, is also part of the user’s
everyday life. This is very true in travel because, increasingly, there are very little in
travel that separates it from the mundane and ordinary life. As a result, context in the
mobile environment consists of not only the decision-making aspects of the trip but
also the information and communication needs resulting from the traveller’s everyday
life. For example, a traveller has needs for entertainment such as listening to music
and watching sports games on the go as well as needs for staying current with



business-related information. Thus, context-aware programs must be able to sense and
detect these needs and assist the traveller in a timely, unobtrusive fashion.

6 Conclusions and Implications

As mobile technology represented by smartphone and their apps is becoming the new
way for tourists to enhance their experience while travelling to a destination,
understanding the notion of context becomes an imperative but challenging task for
tourism research. This knowledge is of particular importance in tourism for user
support and product recommendation via means such as contextual advertising in
today’s intelligent mobile environments (Gretzel, 2011; Tussyadiah, 2012a). Recent
studies have shown preliminary efforts in understanding context in travel in areas
such as location-based social networking (LSN) (Tusyaddiah, 2012b), decision-
making processes on the go (Gretzel, 2011), mobile searches (Wang & Xiang, 2012),
and on-site behavioural patterns. By bringing literature from both HCI and tourism,
this paper contributes to the literature in the following ways:

First, this study offers a preliminary attempt to conceptualize context in an intelligent
mobile environment. The three perspectives of context, i.e., context as foundation of
the tourism experience, context as behavioural aspect of decision-making, and context
as a human-computer interaction problem, provides a fairly complete understanding
of the nature of context which is not limited to human-computer interaction. This
broadens the scope of research on the notion of context and speaks to the core
problems and limitations in context modelling.

Second, traditional approaches in context-awareness and context modelling are task-
based, operation-oriented, usually focusing on an isolated scenario, and largely
separated from social and everyday life. This paper argues that, due to the unique
nature of tourism and complex decision-making processes in travel, context modelling
must take a novel approach that reflects and captures the holistic, dynamic
characteristics of human mobility. The “principles” of context modelling proposed in
this paper offer a fresh look at context modelling at the conceptual level and can
potentially lead to a theoretical framework that informs the field of context modelling
for travel and tourism.

Lastly, this paper highlights the significance of context in travel behaviour in today’s
technology mediated environment. It calls for interdisciplinary research on context
modelling and offers food for thoughts for tourism marketers and managers who are
keen to engage tourists on the go through contextual marketing and context-aware
technologies.

Future research should focus on articulating a theoretical framework for context and
its implications for context-awareness computing in the field of travel and tourism.
This framework should help define the notion of context to support the development
of context modelling tools that can truly understand and satisfy the needs of modern
tourists during the en route and on-site phases of travel. It is hoped that context
modelling will fit into the bigger picture of “smart destinations” and the Internet of
Things supported by today’s intelligent mobile technologies in tourism.
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Abstract

The actual usefulness, adoption and success of a mobile information system much depends on
the appropriate design of the available functionalities and of the interaction interface. A
thorough elicitation of functional requirements carried out during the system design phase is
certainly essential, though it is often difficult to identify and analyze in advance all possible
use-scenarios. This paper describes an evaluation method to discover additional functional
requirements and usability problems through the context-based analysis of session logs. The
method has been applied to evaluate a mobile tourism support system in ecological conditions
to understand non-biased, free usage. The results provide evidence to the impact of contextual
conditions over users’ interaction behaviour and informational needs. Some general design
guidelines have been derived for functionalities and forms of adaptivity to be integrated in
mobile services for the tourism sector.

Keywords: Context-Aware Mobile Services; Session Analysis; Usability Evaluation;
Functional Requirements

1 Introduction

Ten years ago, when mobile access to Internet was mostly in the form of WAP
navigation, market analysts were already perceiving the potential big advantage of
mobile electronic commerce for the tourism domain (Marcussen, 2002). Certainly, the
market reaction to the new opportunities offered by the mobile Internet has outraged
the early expectations, with the recent proliferation of a variety of mobile services
aimed at, for example: assisting tourists in finding information about tourist products
(destinations, accommodation, events, attractions) or providing them with structured
location-based tour guides; supporting users in booking or getting in contact with
service providers; providing useful practical information on the local services, on
mobility, or on environmental conditions; providing memos and updates about travel
details; allowing the sharing of travel traces and opinions with social networks (Griin
et al., 2008; Rasinger et al., 2007; Ricci, 2011).

The benefits of mobile services compared to generic online services can be
summarized into four main factors: the possibility of accessing services anywhere,
regardless of location (ubiquity); the availability of services at all times, with the
convenience for the user to access them at the point of need; the tailoring of service
contents to the user location (localization) and the additional customization according
to other personal variables (personalization) (Clarke and Flaherty, 2003). Indeed,
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mobile service delivery opens up several opportunities for service customization by
potentially taking into account several contextual factors, such as: the type of device,
the user profile and interaction behaviour, location, time, social context,
environmental conditions, etc. (Dey, 2001; Dourish, 2004). The customization may
impact on different aspects of the service; for example on the content data (e.g., which
specific products are suggested to users), the information presentation (e.g., graphical
rendering, language), or the interaction mechanisms (e.g., which browsing options or
activities are proposed to users at certain points of interaction). In addition, the
initiation of the service delivery may be triggered by specific user’s requests (pull
mode) or may be fired automatically on system initiative according to contextual
factors and appropriateness strategies (push mode) (Ricci, 2011).

The actual usefulness, adoption and success of a mobile information system much
depends on the appropriate design of the available functionalities and of the
interaction interface, as in a mobile scenario the user typically cannot engage in
complex browsing or query building, due to the many contextual constraints (e.g.,
device and connection limitations, concurrent activities, environmental factors, social
context, etc.). For this reason, it is highly important to understand users’ actual
information needs and the actual patterns of usage and to adjust the user-system
interaction in order to enlighten the effort required to the user to retrieve and inspect
information. A thorough elicitation of functional requirements carried out during the
system design phase with the direct involvement of stakeholders and final users is
certainly essential, though it is often difficult in the user-centred design process to
identify and analyze in advance all possible use-scenarios. This is particularly true for
mobile applications conceived to be accessed anytime, anywhere and for varied
purposes, for which an iterative revision of design choices is required starting from
the analysis of actual usage. Controlled usability evaluation experiments might
provide useful guidelines for revision, however it may not be completely clear which
aspects need investigation or the organizational costs may be too high to cover all the
planned activities (Tullis and Albert, 2008).

This paper describes an evaluation method for mobile systems combining techniques
of web analytics and of remote usability testing, to discover functional requirements
and usability problems through context-based analysis of session logs. The method
has been applied to evaluate a commercial mobile tourism support system in
ecological conditions to capture and understand non-biased, free usage. The results
emerged from the analysis provide evidence to the impact of contextual conditions
over users’ interaction behaviour and informational needs. Some general design
guidelines have been derived for specific functionalities and forms of adaptivity to be
integrated in mobile services for the tourism sector.

2 Background

Several sources of information can be exploited in web-based travel support systems
to derive the actual informational needs of website users. A significant amount of data
comes from the search queries users make and their navigation and interaction
behaviour within the pages of the eTourism portal. Session analysis techniques can be
applied to fruitfully interpret the frequency of page accesses, path lengths, typical
entry and exit points, to identify the most successful or weak parts (and products) of
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the observed sites. More advanced Data Mining techniques —like unsupervised
learning, association rule mining, sequential pattern matching— can be applied on the
same data to discover meaningful groupings of pages or products that tend to be
accessed together (Liu, 2007). For example, (Pitman et al., 2010) show the benefits of
combining query term analysis and user clustering in the tourism domain to single out
user groups with significantly differing informational needs. (Not and Venturini,
2011) explain instead how added value comes from the analysis of data contained in
users’ personal travel plans.

However, in a mobile application setting, web usage analysis requires the appropriate
consideration of additional contextual factors (e.g., distance, time, weekday,
weather,...) that may impact on the users’ informational needs (Baltrunas et al., 2012).
For this reason, when evaluating actual system usage, it is highly important to conduct
data collection in an ecological setting, with users using the system whenever the
actual need arises, and tracking the contingent contextual factors. Techniques for
synchronous remote usability testing (Madathil & Greenstein, 2011) have been
studied to allow the organization of controlled experiments that involve users out of
the lab, but with a live connection with the experimenters who can monitor exactly
what the user is doing, thinking, and perceiving. Though facilitating the involvement
of a higher number and more varied types of users than in traditional in-lab
experiments, these techniques suffer from high organizational costs (in terms of time
required to experimenters to recruit users, conduct the live experiments and interpret
the output). Also asynchronous (unmoderated) remote usability testing (Nelson &
Stavrou 2011) is not always adequate, as it still requires the definition of specific
controlled tasks to be monitored, additional hardware/software machinery to capture
screen interaction and the recruitment of an appropriate sample of users agreeing to
perform the task and willing to provide additional feedback.

For combining wide-scope usability problem discovery and the analysis of actual
information needs and patterns of usage for mobile applications, a mixed evaluation
approach is required that integrates the data collection and analysis techniques from
both web analytics and remote asynchronous usability testing. A sample approach to
this type of wide-scope investigation is described in the following sections of this

paper.

3 Methodology

Web analytics services are typically used for business and market research to monitor
web traffic, understand the impact of advertising campaigns, discover weak and
strong points of e-commerce strategies, but also to discover usability issues in the
online information system (like for example, hardly reachable pages or complex
interaction procedures that hamper the actual online purchase process) (Clifton,
2010). Web analytics tools trace users’ page visits and interactions in an unintrusive
and seamless way; they allow the setting of specific contextual variables to be used
for data segmentation; they apply appropriate data anonymization strategies to
comply with privacy concerns, and they are able to deal with scalable volumes of
data. Our approach takes advantage of the flexibility offered by web analytics tools in
terms of log collection, to design and set up interaction evaluation experiments on
free system usage, according to a set of specific research hypothesis aimed at
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discovering phenomena of context-dependency in informational needs and usage
patterns in mobile e-tourism information systems.

3.1 The Evaluated System

The evaluation method was applied to the first release of Biella Mobile, the mobile
version of the official tourism destination portal of the province of Biella, located in
the north-western part of Italy (www.atl.biella.it). The main Biella e-tourism portal,
recently renovated, is a medium sized DMO portal, with an average of 74.000 unique
visitors per year. Users accessing any page of the main portal from a mobile device
are automatically redirected to the home page of Biella Mobile (Fig. 1.a). The mobile
system was launched online at the end of March 2012. During July and August 2012
it registered an average of 780 unique visitors per month.
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Fig. 1. Snapshots of the Biella Mobile system interface

The information architecture of the first release of Biella Mobile is simple and
uniform for all product categories. The home page provides access to thematic
sections (Sanctuaries, Sports, Nature, Events, Accommodation, Restaurants, Places,
Interests, Itineraries) containing lists of POIs of the corresponding category (Fig. 1.b).
Items are shown in reverse order of distance with respect to the user’s current location
(if available). Ten items are shown at a time; a “Show more” button is available at the
end of the list to get more distant items. Text-based search filters allow to select
specific subsets of items. By clicking on the short descriptions of the items in the list,
a page containing the detailed description of the POI is displayed, which also includes
shortcut buttons to make a phone call, send an email or view the main web site of the
POI. From the details page, a link is available to a map displaying the position of the
POI and the current position of the user (Fig. 1.c).
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3.2 Research Objectives and Hypothesis

The general research objectives of the study included both wide-scope usability
problem discovery and the identification of context-dependent informational needs
and behavioural patterns of mobile users, to eventually: (i) understand whether the
current system functionalities are easily identifiable by users and are used as
expected; (ii) understand how users navigate in the information tree in different
interaction contexts, to possibly identify interaction modalities or forms of adaptivity
that would improve usability; and (iii) identify additional functionalities that would
provide added value to the current system. In particular, the following specific
research hypothesis were formulated:

H1: The number of visits to Biella Mobile and the type of information searched by
users depends on some specific contextual factors, in particular week day, location
and type of user (i.e., whether she is a frequent visitor).

H2: Map-based functionalities have a relevant role in supporting mobile users’
informational needs.

H3: Different product categories are characterized by different search and decision-
making patterns.

3.3 Logs Collection

To analyse the interaction phenomena considered in the research hypothesis, a data
collection was set up to trace both users’ actions and contextual variables. The Piwik
open source web analytics suite (piwik.org) was used to collect anonymized
individual logs and local variables for the accesses to the Biella Mobile web
application. Data collection was performed for the regular users of the system over a
time span of four weeks, in the period 25 June — 22 July 2012. The following
information was collected in the logs: the visit duration, the actual sequence of visited
pages, the action buttons used (e.g., the “show more” button activating the display of
additional POIs in a results list, the radio buttons and the bar for setting localization
preferences, the buttons for activating a phone call, an email or the redirection to the
personal web site of a POI), the usage of text strings to filter search results, the
position in the result list and the distance from the user’s current location of the POIs
for which the details page is selected. In addition to information about users’ actions,
the following contextual variables were explicitly collected: the current position of the
user (if available) and her distance from the area of the province of Biella, day and
time of access, type of user — whether new or returning -, operating system and
browser used.

During the considered four-week period, 747 sessions of usage were collected (a
session automatically expires after 30 min), with an average duration of 2:09 minutes
and 20,48% of returning users. As a term of reference, we observed that in the same
period the main non-mobile web site received 9.012 visits (from 6,650 unique
visitors), with an average visit duration of 3:28 minutes and 35,73% of returning
users. To exclude, right from the beginning, interactions that may hamper the
analysis, a pre-processing phase helped remove from the logs: data relative to sessions
performed by researchers and 305 sessions without any meaningful interaction (i.e.,
with an immediate bounce away from the home page). In the considered period of
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four summer weeks, 355 valid interactions were retained for the analysis. For a subset
of 108 interactions, the position of the user is known.

4 Results

4.1 Influence of Context on Frequency of Visits

To understand if and how different contextual conditions in time and space have an
influence on informational needs of mobile users, we first analyzed the general
distribution of visits according to the week day and to the user’s location associated to
the interaction session.
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Fig. 2. Overall distribution of visits per week day (left) and distribution of visits
whose user’s location is known, per week day (right)

The chi-square test computed over the distribution of the 355 visits segmented by
week day (Fig. 2, left) confirms that there is a significant difference in the number of
active users per day (for a = 0,001), with Saturdays and Sundays being more
trafficated and Wednesdays more calm in terms of accesses. Repeating the same test
on the distribution of the 108 visits for which the location is known (Fig. 2 right, last
column), we get similar results, with the difference in the two distributions being not
significant. Further investigations on data segmented both with respect to week day
and location distance (Fig. 2, right) have highlighted an overall general preponderance
of visitors accessing the system while being within the geographical area covered by
the mobile guide, i.e., within a radius of aprox 50km from the city of Biella (the chi-
square test is significant with a = 0,001 for the total number of visits of the whole
week and for the days of Saturday and Sunday, and significant with a = 0,05 for
Monday and Thursday). Overall, these data reveal that there is a concentration of
accesses to Biella Mobile by users (i) within the considered area and (ii) during the
weekend. These findings provide some first evidence in support to hypothesis H1.

4.2 Influence of Context on Product Category Search

To further investigate the type of information that is most looked for by mobile users,
and under which contextual conditions, we extracted from the logs the number of
users who entered into thematic POI sections (e.g. list of hotels, list of restaurants,
events,..) and we segmented those data for POI category, week day and user location.
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Fig. 3. Total number of visitors who entered a certain POI category (left) and segment
of data for users whose distance is more than 100km (right)

The chi-square test (with a = 0,001) computed over the distribution of visits per POI
category (Fig. 3, left) shows that there is a significant difference in the interest
expressed by users, with events being the most inspected type of product. The test
was repeated over the distributions of each week day: for Tuesday, Friday, Saturday
and Sunday there is a confirmation that events are searched significantly more than
the other types of POIs (with an a = 0,001 of significance threshold). The same is true
for users who access the mobile services in a range of 0-50km from Biella. For users
whose current distance from Biella is within the two ranges of 51-100km and >100km
(Fig. 3, right), data reveal instead that users’ interest is more equally distributed over
the various categories, with far-away users less interested to restaurants and more to
hotels, but in this case the differences are not statistically significant.

H1 receives confirmation by these results for the fact that the weekend, for onsite
users, is particularly characterized by events search, suggesting that an automatic
news/events alert service would be particularly compatible with these contextual
conditions. Unfortunately, data about returning visitors whose position is known are
too scarce to provide statistical evidence to the hypothesis that there is a recognizable
group of frequent users, resident in the area, that access regularly to the list of events.
This part of research hypothesis H1 is not confirmed and the investigation should be
repeated over data collected in a longer time frame.

4.3 Patterns of Usage Depending on Product Category

To better understand whether there are varied search and decision-making patterns for
specific product categories or interaction conditions, we additionally analyzed the
propensity of users to visualize details pages for POISs starting from the links provided
in the results list.



Click for details |No click for details | total |% of details visualization
Interests + Sanctuaries 67 243 310 21,6
Places + Nature 73 97 170 42,9
Restaurants 83 34 117 70,9
Accommodation 32 30 62 51,6
Itineraries 96 65 161 59,6
Sports 80 58 138 58,0
Events 226 148 374 60,4
total 657 675 1332

Fig. 4. Number of requests for details pages segmented per POI category

The table in Fig. 4 summarizes the number of times users selected (vs. did not select)
a link to request details for POIs of a certain category (e.g., the number of times the
user clicked on a link in a list similar to the one shown in Fig. 1.b above). The chi-
square test over the click vs. no-click distributions (to also take into account the fact
that some categories have been looked at more frequently) confirms that there is a
significant difference (with a = 0,001) in the amount of details visualized for the
various product categories. In particular, data seem to suggest that for the “Interests”
category users ask for additional details for the single POIs rarely, possibly just after a
first decision-making phase is performed at the list level. Whereas for restaurants, the
visualization of details seem to be integral part of the selection process. This
preliminarily supports research hypothesis H3.

To further investigate the product decision-making process, we have counted for each
session log how many alternative POIs for each category were inspected in detail by
users. Indeed, in average, users tend to visualize more details for alternative
restaurants in a session than for the other categories (average is 4, with variance 55,1).
The “Interests” category is the least visualized (average is 2, with variance 3,4).
However, the ANOVA test on these data does not confirm the statistical significance
of these differences.

4.4 The Use of Maps

Map-based interfaces may be particularly effective for the mobile tourism scenario
because they may allow the intuitive display of relevant features for the
search/recommendation results (Burigat and Chittaro, 2008), e.g.: level of
concentration of items (e.g. to decide which is the most promising area to take into
account for further investigation); relative geographical position of items (e.g., to
compare at a glance the convenience to reach the various items); possibility of
graphically convey also other information (e.g. icons shape and/or colour to convey
the level of recommendation; information about traffic jams; location of friends,...).
The interaction with maps (especially on smartphones) allows to easily and intuitively
enlarge or reduce the relevant geographical area for recommendations, and clustering
techniques can be fruitfully used to solve visualization problems when many POIs
have to be displayed on the same map area (Kriegel et al., 2011; Ilango and Moan,
2010). However, still remains to be investigated, from the functional point of view,
whether maps are actually used and useful in the same way for all categories of
searched products.
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In the first version of the Biella Mobile system considered for the present study,
advanced map-based search functionalities were not integrated yet, and map use is
very simplified: search results are displayed in a list mode, the user can access a
details page for POIls she identifies as interesting and from that page a map view is
accessible to geographically localize the POI (as shown in the snapshot in Fig. 1.c).
This simplified information architecture certainly imposes some effort to the user to
access maps and it is expected that this impacts on usability. Indeed, only 4,37% of
the visualized details pages are followed by the visualization of the corresponding
map, therefore research hypothesis H2 is not confirmed, possibly due to a major
usability issue. However, at a deeper consideration, log data still reveal some
interesting phenomena on maps usage. We measured the propensity of users at
displaying the maps —despite being the maps so down in the navigation tree— by
additionally segmenting the data for POI category.

Click formap [ No-click formap | details pages | % of map visualization
Accommodation 4 32 36 11,1
Restaurants 1 83 84 1,2
Events 1 226 227 0,4
Interests + Sanctuaries 5 67 72 6,9
Itineraries 6 96 102 5,9
Places + Nature 3 73 76 3,9
Sports 10 80 30 11,1
total 30 657 687

Fig. 5. Number of requests for map visualization segmented per POI category

By comparing frequencies of map vs. non-map visualizations from details pages (Fig.
5), we observe that different product categories have significantly different
propensities at map display (chi-square test significant with o = 0,001), as stated in
hypothesis H3. We attempted an interpretation for this result by also considering the
findings presented in the previous section 4.3.

Events. For events, the use of the map is practically irrelevant (only 0,4% of details
pages visualization is followed by a map visualization). This phenomenon may be due
to the fact that events are mostly searched by users who already know the area and are
looking for entertainment activities during the weekend. This hypothesis is partly
confirmed by the results of the analysis of the most searched POI categories,
segmented by current location of the user and week day (described in previous section
4.2). These considerations suggest that search results for events can be effectively
displayed in a list view, ordered by date, with short product descriptions for each list
items (e.g., when, where, what). Indeed, in list views, by accurately selecting the
features that are mentioned in the short texts it is possible to highlight those product
characteristics that may be more relevant and interesting for the user or the
differences between the suggested items (Jones et al., 2004).

Accommodation, Sports, Itineraries. For the POI categories of accommodation,
sports and itineraries, by considering the higher propensity to visit details pages and
maps, we can hypothesize that the most effective modality to display search results
would be a map view that shows at a glance the position of each POI with some
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graphical/iconic solution that conveys additional essential information on the POI,
e.g. type of accommodation, type of sport, route of the itinerary.

Restaurants. The search for restaurants is characterized by a high percentage of
details visualization, as well as by the higher average number of alternative POIs
inspected. On the contrary, maps are seldom used. It is highly probable that this
interaction behaviour is due to the fact that the decision-making process for selecting
a restaurant involves a more careful evaluation of different aspects: type of cuisine,
price, closing days,... System functionalities for easily comparing POIs or for
filtering/recommending POIs according to product features (as are typically available
in classical, web-based e-tourism portals) might be a desirable add-on also for mobile
guides.

4.5 Usability Issues
The major usability issues that emerged in the study are related to:

e the scarce visibility of the map functionality, that is currently accessible just
from the lower levels of the navigation tree.

o the length of the navigation paths that is often unnecessarily lengthened by
the need to climb back the navigation tree to go back to the home page for
changing product category.

e the internal text-based search filters that do not work as users expected. A
qualitative analysis of repeated attempts of users to get the results list filtered
by text, reveal that they assume in the internal search filters the same
powerful behaviour of search engines like google and yahoo.

e the fixed entry landing page, that may explain a percentage of immediate
bounces out of the system higher than that observed in the main non-mobile
portal. A qualitative analysis of the referrals that brought to interactions with
an immediate bounce shows the following unsatisfactory interaction chain:
the user searched for a specific event or POl name with a general-purpose
search engine (e.g., google); the engine correctly returned a link to the
corresponding POI page indexed in the Biella main portal; the user gets
disappointed to be redirected to the generic home page of Biella Mobile and
not to the specific product page, and leaves the site without any further
exploration.

5 Discussion and Conclusion

The evaluation study presented in this paper provides evidence to the fact that
context-based analysis of session logs can be fruitfully exploited to discover
functional requirements and usability problems in mobile tourism guides. Indeed, in
the case of the Biella Mobile system, the asynchronous remote evaluation of free
usage provided many fruitful results, despite the well known difficulties of
interpreting not-controlled tasks. Apart from specific usability issues related to the
simplified information architecture of the first release of Biella Mobile, we found
some confirmation to research hypothesis that might be helpful for the design of any
mobile tourism information system. The amount and type of information needs
clearly depend on the week day and the position of the user (hypothesis H1). This
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result suggests that forms of adaptivity in the interaction interface that make certain
categories of information more accessible according to the interaction context might
improve the usability and perceived usefulness of the system. For example, our data
suggest that upcoming events should deserve a foreground position for onsite users,
especially during the weekend, possibly in a recommendation, push-mode. We have
not found confirmation to the hypothesis that maps are in general essential in a mobile
setting (H2). Instead, we found that alternative search methods should be supported
by mobile tourism information systems, as different product categories are
characterized by different search and decision-making processes (hypothesis H3).
This result calls for forms of adaptivity in the interface that adjust the available
functionalities and interaction modalities according to the product category. For
example, our data suggest that also in a mobile scenario, comparison functionalities
may be of help for restaurants, whereas displaying many results on a map may be of
particular help for hotels, itineraries and sports.

The functional requirements and usability issues emerged from the study will be used
to guide the implementation of the second release of Biella Mobile and to improve the
services offered to users. As a future work, to consolidate the general validity of the
findings, for the most interesting interaction phenomena we plan to conduct a series
of asynchronous remote evaluation experiments on controlled tasks with small
samples of users willing to also provide feedback with a usability questionnaire.
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Abstract

Technological innovation in the tourism domain represents not only an important source of
economic growth but also the means to satisfy an ever-growing demand for unique tourism
experiences. The potential of Augmented Reality (AR) systems to enhance the on-trip
experience of tourists is by far unmatched by other types of displays. There is still very limited
research that deals with the various aspects of augmented tourism experiences. This paper
contributes to eTourism literature in three ways. First, a conceptualization of augmented
tourism experiences is presented. Second, the main characteristics of augmented tourism
experiences are described. Third, this paper outlines a framework that captures the most
significant determinants of augmented tourism experiences. The main aim is to set directions
for further research but also to provide tangible help for developers and designers to engineer
augmented tourism experiences.

Keywords: Augmented Reality, eTourism, tourism experiences

1 Introduction

It has long been recognized that the adoption of emerging new Information and
Communication Technologies (ICTs) within the tourism domain nurtures
competitiveness through enhanced operational efficiency and fast service failure
recovery (Kandampully et al., 2001; Buhalis & Law, 2008). More recently, significant
attention was directed towards technological innovation that is capable of satisfying a
very significant societal and individual demand for memorable experiences
(Tussyadiah & Zach, 2011). The visualization potential of AR to enhance on-trip
experiences of tourists is by far unmatched by other displays. Many application areas
already enjoy the strengths of AR in order to display information about visible
(unfamiliar) objects immediately in context, resulting in better situation awareness
(Livingston et al., 2011). For instance, in military scenarios (Livingston et al., 2011)
AR systems are used to highlight potentially dangerous areas, buildings or streets.

Tourism features as a promising domain for utilizing AR in many reviews (e.g.
Hollerer & Feiner, 2004; van Krevelen & Poelman, 2010) and has been a target
application area in many early (Feiner et al, 1997, Vlahakis et al.,, 2001;
Papagiannakis et al., 2005) and more recent (Luley et al., 2011; Linaza et al., 2012)
AR studies. Such studies however do not adequately address the specific benefits and
issues associated with AR use in the tourism domain. In terms of benefits, it is
generally accepted that AR changes the experiences of its users. Empirical evidence
suggests that it is not uncommon that such changes are both positive and negative
(e.g. Olsson et al., 2009; Olsson & Salo, 2011; Linaza et al., 2012). When it comes to
on-trip content delivery a number of issues have to be addressed. At the same time,
improvement in design and development has to reflect the specified marketing
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objectives of service providers. These can be achieved only if AR information
systems are engineered with the target audience and target experience in mind. This is
where a deeper understanding and effective use of this novel technology becomes
key. Therefore, the main objectives of this study are:

e To conceptualize augmented tourism experiences. To achieve this objective,
a definition of augmented tourism experiences is proposed.

e To explore the variety of augmented tourism experiences. This is based on a
critical synthesis and analysis of the available past and recent literature.

e To propose a framework for engineering augmented tourism experiences. To
this end, a conceptual framework is proposed, capturing the determinants
that have the most significant effect on augmented tourism experiences.

2 Augmented Reality

Augmented Reality enhances or augments the surroundings of its user in real-time
with virtual information that supplements and co-exists with the real world (Milgram
et al., 1994; Azuma et al., 2001). Enhancement of the physical environment through
AR can relate to any human sense (Hoéllerer & Feiner, 2004), including sight (visual),
hearing (audio), touch (haptic AR), smell (olfactory AR) and taste (gustatory AR).
The main focus of this paper is on visual augmentation of the physical surroundings
through any type of visual display (e.g. smartphone, tablet, PC monitor, glass
displays). Despite the availability of audio and haptic augmentation, visual displays
have a pivotal role in supporting the spatial on-trip activities of tourists (Borntrager et
al., 2003). The evolution and development of visual AR is closely related to the
history and development of virtual reality (VR), though there is a distinct difference
between the two (Milgram et al., 1994), as illustrated in the Reality-Virtuality
continuum (Figure 1). Unlike the completely computer-generated world of VR and
the unchanged real environment, in AR systems “a virtual world supplements the real
world with additional information” (Feiner et al., 1997, p.74).

Fig. 1. The Reality-Virtuality continuum (After: Milgram et al., 1994)

Physical Reality Augmented Reality Virtual Reality

Augmentation of the human vision with digital information started quite recently,
with the first documented attempt in the late 1960s (van Krevelen & Poelman, 2009).
When mobile outdoor AR systems became available in 1997 (Feiner et al., 1997),
their widespread use and adoption was restricted mainly because they required heavy,
obtrusive and unfashionable equipment to work (van Krevelen & Poelman, 2010).
Throughout the history of the AR domain, significant attention was directed towards
development of better computational platforms, displays, registration and tracking
methods, input techniques and, last but not least, network data transmission protocols.
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In this context, Virtual Reality (VR) and AR technologies gained from similar
technological progress and are often discussed and reviewed under the same umbrella
when it comes to the benefits for tourism (Guttentag, 2010). The presented definition
for AR, however, underlines the substantial differences and potential of these two
technologies for tourism. In this paper, the main accent is firmly placed on AR and its
potential to enhance the tourist experience.

3 Augmented Tourism Experiences
3.1 Understanding technology-enhanced tourist experiences

The traditional elements of differentiating marketing products and services to
consumers such as price, product and quality are no longer enough and customers
now look for meanings and added value in the form of specific experiences tied to the
products/services on offer (Pine & Gilmore, 1998; O’Sullivan & Spangler, 1998).
Pine & Gilmore (1998) introduced the concept of experience economy as the fourth
stage of the evolution/shift of economic offerings. This shift towards experience
prompted the emergence of what Binkhorst & Den Dekker (2009) called ‘a new hype’
in marketing and economic research. The aspects and determinants of tourist
experiences gained recently significant prominence in tourism literature and a number
of studies have examined the influence of ICTs on tourism experiences (Volo, 2009;
Tussyadiah & Fesenmaier, 2009). More recently, Neuhofer & Buhalis (2012)
introduced the notion of technology-enabled enhanced tourist experiences. The
authors discuss the need for conceptualization of technology-enhanced tourist
experiences and introduced a holistic framework (Neuhofer & Buhalis, 2012). The
study presented in this paper draws from such previous research to examine the
specific role of Augmented Reality technologies and their impact on the tourist
experience.

3.2 Defining Augmented Tourism and Augmented Tourism Experiences

The real world is not a computer screen and while on a trip tourists have to struggle to
find information that is “somewhere out there” in a wide and constantly expanding
virtual space. Augmented Tourism (AT) relates to a group of displays and
technologies that have the ability to overlay in real-time virtual information in
tourism-related surroundings. Moving through such information-rich environments
has already been described in several conceptual and innovative visionary works. One
of the first, building upon the works of Egenhofer (1999) and Weiser (1991), is the
research exploring the idea of Augmented Spaces (Manovich, 2006) as physical space
overlaid with layers of virtual information. It is important to note that Augmented
Tourism is a visualization paradigm that is significantly different from Virtual Reality
(VR) Tourism. Augmented Tourism strives for improving the usability and usefulness
of the physical world in real-time through enhancing the (visual) perception of
tourists about their environment.

Recently the resulting experience of a product or service became a popular subject
within a number of areas. Customer experience is a term that has been used for a long
time in management and marketing literature in a relatively loose manner (Frow &
Payne, 2007). Yet, there is still no clear definition or understanding of how we can
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achieve enhanced customer experiences (Palmer, 2010). A similar trend is noticed in
literature that discusses virtual reality tourism experiences (Guttentag, 2010).
Building on definitions within Psychology (Carlson, 1997), Product Design (Hekkert
& Schifferstein, 2008), Human-Computer Interaction (Hassenzahl & Tractinsky,
2006), Tourism Marketing and Management (Frow & Payne, 2007), Augmented
Reality (Azuma et al., 2001) and eTourism (Volo, 2009; Neuhofer & Buhalis, 2012)
we define an augmented tourism experience as: A complex construct which involves
the emotions, feelings, knowledge and skills resulting from the perception, processing
and interaction with virtual information that is merged with the real physical world
surrounding the tourist. An augmented tourism experience occurs when a tourist uses
an AR display in order to view virtual information within their immediate field of
view. In contrast, in VR tourism the experience is characterized by the degree of
immersion and presence of a “tourist” into a completely synthetic computer-generated
world (Guttentag, 2010). Augmented tourism experiences are not isolated but,
instead, fused seamlessly with the real world. Therefore, unlike VR that is used
mainly pre- and post-travel, augmented tourism experiences complement the on-trip
experiences of tourists. Therefore, they unravel in situ and in real time. Due to lack of
control over a dynamic and diverse environment where these experiences take place,
the aspects and factors that must be considered when it comes to augmenting the on-
trip tourist experience are fundamentally different from those determining a VR
environment. Hence, an authentic augmented tourism experience requires particular
attention to achieving a high degree of fusion between virtual and physical objects.

3.3 Characteristics of augmented tourism experiences

While user experience is an important notion within the Human-Computer Interaction
(HCI) domain, the expected and actual experiences from using AR in the context of
tourism is still an under-researched topic. Most of the recent studies and evaluations
concentrate on usability aspects, particularly focusing on perceptual and cognitive
issues (Swan II & Gabbard, 2005) or increasing task-specific efficiency of using AR
in, for instance, military (Livingston et al., 2011) scenarios. However there are also
several recent publications, documenting the actual experiences of early smartphone
AR adopters (Olsson et al., 2009) and expected AR user experiences (Olsson & Salo,
2011). Olsson and Véidndnen-Vainio-Mattila (2011) conducted empirical studies to
uncover the characteristics of expected user experiences with AR content, interaction
and functionality. Amongst others these include captivation, motivation, engagement
and novelty. In this study, we extend this typology based on empirical studies and
tourism-specific AR literature. As a result, several dimensions, such as safety, were
added. A short synthesis of the typology is presented in Table 1. In addition, the table
describes the current or potential scenarios characteristic for each augmented tourism
experience.
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Table 1. Characteristics of Augmented Tourism Experiences, their potential use
within the tourism domain and examples of already developed AR systems.

Experience Use-case Scenario Source
Awareness An AR system overlays a layer of rich Abawi et al.,
Awareness of the surroundings digital content on top of museum 2004

artefacts

Efficiency
The system saves time and
(cognitive/physical) effort

A tourist is able to see a virtual arrow
pointing to POIs

Liarokapis et
al., 2006

Empowerment
Enabling novel activities and
access to new services

A tourist is able to see hidden objects,
especially where buildings limit visibility
towards interesting attractions

Furmanski et
al., 2002

Engagement
Increased attention to specific
objects or environmental features

A tourist is able to see a virtual
reconstruction of the ancient temple in
Olympia, Greece

Vlahakis et al.,
2001

Fun A visitor is able to see herself/himself in Disney (2012)
Feeling of being amused futuristic/historic outfits overlaid on their
body
Liveliness A tourist is able to see how virtual MindSpace

The service and environment
feeling vivid and dynamic

characters come to life to tell stories
about the artefacts in a museum

Sollutions, 2012

Meaningfulness An AR system overlays dynamic, Reitmayr et al.,
AR content which is personally ~ updated and timely information on a 2005
meaningful, relevant and reliable  paper-based map
Motivation A user of an AR system is able to viewa  Cheok et al.,
Being more motivated to complex dance performance from all 2002
participate or to do tedious tasks  angles, learn movements and participate
Novelty An AR system revives extinct animal Futuroscope,
Experiencing the environment in  species or show the future fauna and flora 2012
anew and unfamiliar way of the Earth
Playfulness and entertainment  Animated characters re-enact the historic =~ Kim & Park,
Feelings of joy and playfulness  life at the Gyeongbokgung in Korea 2011
Safety A driver is able to swiftly detect Narzt et al.,
The system increases the feelings  moving/static targets on the road that may 2006
of safety and control compromise the safety of the car
Surprise An anthropomorphic (human-like) AR Schmeil &
Positive surprises and wonder virtual character interacts with the tourist ~ Broll, 2007

due to surpassed expectations

and provides information about POIs

Tangibility
Feelings of coherence, which
lead to senses of presence and

unity with the surroundings

A tourist is able to see a 3D miniature
overview model of their surroundings
displayed immediately in their field of
view

Bell et al., 2002

After: Olsson & Véindnen-Vainio-Mattila, 2011.
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Recently, a lot of attention within industry and academia was directed towards
increasing the awareness of consumers for products and services. This is evident in
the proliferation of smartphone AR browsers (Madden, 2011) that deliver information
about different points of interest in urban (Linaza et al., 2012) or rural (Luley et al.,
2011) tourism scenarios. However, as our typology reveals, the on-trip tourist
experience can be enhanced in many additional ways and result in novel, memorable,
exciting and overall extraordinary experiences. Each aspect of such enhanced tourist
experiences is tied to a specific situation (use-case scenario) and can be manipulated
through a number of critical design decisions. The next sections discuss the key
factors that influence the resulting augmented tourist experience.

4 Engineering Augmented Tourism Experiences

The presented augmented tourism experiences typology (Table 1) reflects the
potential of AR to enhance the on-trip experiences of tourists in a positive way.
However, as a number of empirical studies suggest, the introduction of AR in
tourism-related settings does not necessarily lead to positive experiences. There is
evidence in fact to suggest that various AR displays and content can lead to
confusion, dissatisfaction, physical fatigue and disappointment (Herbst et al., 2009;
Olsson et al., 2009; Linaza et al., 2012).

When engineering a desired augmented tourism experience, two equally important
categories of determinants are crucial: (i) the delivered content that is used to augment
the surrounding environment and (ii) the surrounding context. Figure 2 describes
these two major categories. In each category, a number of factors need to be taken
into account when introducing AR to tourism settings. In this section we present a
framework that could be used for engineering the desired positive AT experience. All
of the factors in the framework are inter-related and need to be taken into account in
order to create the desired positive augmented tourism experience.

FUNCTION FORM AND LAYO! f PLACEMENT

* Names |« Type Alignment
= Describes = Colours I Tracking

* Pointsto * Fonts

- Adds  Textures

* Modifies | * Transparency

" SPATIO-TEMPORAL | PERSONAL b 4 DISPLAY

Physical | Cognitive abilities Ergonomics

background * Perceptual Affordances

Time abilities Interaction
= Indoors/Outdoors * Interests |

use * Preferences

Fig 2. Framework for engineering augmented tourist experiences
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4.1 Content

Function - The different properties of presentation of information are an important
determinant of an AR experience. AR content can have several functions: it names,
describes, directs to, adds to, and modifies. The names, describes and directs to
functions can be performed by traditional paper-based or mobile guidebooks (e.g.
Borntriger et al., 2003). AR, however, decreases the time and cognitive workload for
the tourist to look up this information, since it is attached to a specific context
(Kjeldskov, 2003). What distinguishes AR from other information sources are the
adds to (e.g. Piekarski & Thomas, 2003) and modifies (e.g. Vlahakis et al., 2001)
functions of delivered content. The selected function however has to reflect the tasks
of the user, since it could otherwise lead to confusion and feeling of dissatisfaction
with content.

Form and Layout - According to van Krevelen & Poelman (2010, p.10) “commercial
success of AR systems will depend heavily on the available type of content”. Virtual
information delivered through an AR display can be in the form of individual pieces
of text, pictures, images, animations, 3D models, animated 3D models or
combinations of these elements. Apart from the alignment and seamless fusion of
virtual and physical objects, one concern that is specific for the domain of tourism is
the quality of the (computer-generated) virtual content displayed on a visual display.
Lack of accuracy and currency, as well as realism (shading, shadows, textures) may
ultimately lead to negative reactions. Furthermore, when it comes to smartphone
devices, an additional concern is content personalization. Choosing the right content
and adapting it to the specific context of use (see below) often requires a multi-
disciplinary effort, special expertise and skills.

Placement - Seamless fusion means that the user of an AR system perceives virtual
content as part of the real world (Azuma et al.,, 2001) in a way that blurs the
“boundary between what is real and what is not” (Larsson et al., 2010, p.143).
Although it may seem simple, this requirement is one of the most challenging aspects
for AR (Bell et al., 2002; Kjeldskov, 2003; Madden, 2011). Various tracking methods
have been developed and are primarily concerned with aligning the virtual content
with the real world (Azuma et al., 2001). In general, there are three main tracking
approaches: marker-based, marker-less and hybrid. While discussion of each is out of
the scope of this paper, selecting a tracking approach has implications for the
resulting user experience and needs to be considered carefully. More detailed
descriptions can be found elsewhere (e.g. Henrysson & Ollila, 2004; Madden, 2011).

4.2 Context

While for many types of interactive tourism systems context-awareness and
adaptation are still optional, AR depends on being adaptive to the physical context in
which it is used (Kjeldskov, 2003). Context-aware AR (CA AR) systems deliver
information that is optimally placed in the context in which it is used.

Spatio-temporal context - At the very least, obtaining spatial information (location
and orientation) is a key requirement for mobile AR systems. Currently, location-
based adaptation and personalization are the most widely utilized adaptation types.
Similar to other types of mobile tourism information systems (Buhalis & Law, 2008),
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personalization is also very important for AR systems, especially when it comes to
accessible tourism. Personalized AR systems can provide information according to
the special needs of tourists. Ideally, a CA AR system would adapt the information
that is delivered to the user not only to his/her location, orientation and task (Bell et
al., 2001), but also to many additional contextual factors. Amongst many others these
include field-of-view (Kjeldskov, 2003), proximity to objects and subjects
(Kjeldskov, 2003) and whether the user focuses attention on them or not (Ajanki et
al., 2010). Lightning conditions and shadows (Papagiannakis et al., 2005) plus
textures of the surroundings and their colours are also important (Mendez &
Schmalstieg, 2007). However, both natural and artificial environment settings are
dynamic and might change abruptly. There is still an on-going debate on what is the
exact range and nature of the contextual parameters an AR system has to adapt to.
This is why their selection and combination is often determined on an ad hoc basis.

Personal aspects - When designing AR experiences, it is important to take into
account the perceptual (the ability to recognize and interpret visual stimuli) and
cognitive (the ability to reason about those stimuli) abilities of humans (Furmanski et
al., 2002). As Bell et al. (2002) note, if the tourist is mobile in an unfamiliar
environment, the virtual overlay has to “enrich and explain, rather than clutter and
confuse, the user’s physical surroundings” (Bell et al., 2002, p. 213). This means that,
irrespective of application and display, it is fundamentally important to deliver clear
representation of meaningful information, in a way that enhances perceptual learning
and prevents cognitive overload. This is probably the reason as to why user-based
empirical studies within the AR domain have predominantly concentrated on
perceptual issues (Swan II & Gabbard, 2005; Diinser et al., 2008). Significant
challenges are connected with displaying occluded structures and objects (Furmanski
et al., 2002) but also with impaired sight due to changing environmental conditions,
such as bright sunlight (Thomas et al., 2000). Cognitive issues include the ability of
users to make sense of the presented content. A number of user studies reveal that
content may be unclear and ambiguous (Thomas et al., 2000; Schmeil & Broll, 2006;
Linaza et al., 2012). Such results emphasize the need for simplicity. Addressing this
problem within is not trivial since its solution would depend on the characteristics of
the target user group. Within the tourism domain this target group is extremely
variable in terms of age, experience, skills and knowledge, interests, preferences and
education.

Display - The display, where virtual content is visualized and presented to the user, is
probably the most important part of any AR system and an important constituent of an
AR experience (Azuma et al., 2001). There are a number of displays that can be used
to deliver an AR experience and their general characteristics have been amply
described in literature (Azuma et al., 2001; Bimber & Raskar, 2005; van Krevelen &
Poelman). For instance, significant challenges are posed especially for AR public
displays where the “diversity of behaviours...[makes it] very difficult to find profiles
and patterns of usability” (Alzua-Sorzabal et al., 2007). For instance, the height of an
AR telescope, the position of interaction buttons or limited field-of-view might be a
problem (Alzua-Sorzabal et al., 2007). Head-worn displays have a wider field-of-view
but pose challenges with respects to portability due to large and cumbersome displays
and fragile connections between the various components of the system (van Krevelen
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& Poelman, 2010). Modern handheld displays, such as the smartphone or tablet, solve
this problem. However, the user has to hold the device upright with an extended arm
for prolonged periods of time, which can be very awkward. A surface-based
augmentation is suitable to accommodate multi-user collaborative experiences and
does not require tourists wearing any special equipment (Bimber & Raskar, 2005).
This makes surface-based AR systems especially suitable for museums, special indoor
events and exhibitions, but also in hotels or airports.

5 Conclusions

This paper contributes to eTourism literature in three ways. First, it introduces the
notion of augmented tourism experiences, distinguishing in this manner the medium
from VR tourist experiences which are not only different by nature, but unravel in
substantially different circumstances. Second, several streams of state of the art
research were integrated to conceptualize the key characteristics of augmented
tourism experience. Third, we develop a framework that examines the key
determinants of positive (desired) augmented tourism experiences. As suggested in
the framework, the quality of the resultant experience with AR systems during on-trip
activities of tourists depends on the provided content. Additionally, for AR
technology to be useful, attractive, engaging and proactive for visitors to unfamiliar
environments, the provided content needs to fit within the wider spatio-temporal,
personal and technical context where the system is used. The fit between context and
content will ultimately determine the value that AR systems bring to the holistic
tourist experience.

The developed framework has both practical and academic implications. From a
practical point of view, it serves as a tangible guide for designers and developers of
augmented tourism experiences, outlining the key factors that need to be considered.
The field of AR is constantly growing in many directions and it is naturally difficult
to make accurate long-term predictions for its future direction. However, looking at
current academic literature, one key observation that can be made is that development
is still driven from areas outside the tourism domain. Therefore, it is suggested that
further research within tourism should be carried out. In this sense, the developed
framework can serve as a starting point for identifying additional gaps within
academic literature. Although outside the scope of this study, further empirical
research could assess and enhance the effectiveness of the proposed framework.
Field-based experiments and observations could also validate the link between the
identified factors and their specific influence on the overall augmented tourism
experiences. Finally it should be noted that this study is part of a bigger research
project that uses the proposed framework to engineer aspects of AT experiences, such
as awareness, comfort and efficiency. The results from an on-going, mobile, field-
based trial with smartphone AR browsers will be eventually used to validate the
proposed framework.
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