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Abstract

Stories are used to explain aspects of ourselves or our culture and to engage people around
shared values and practices. Recent developments in Digital Media technologies allow
stories to be quickly created and shared widely. One example of this is Transmedia
Storytelling (TS). It combines the capabilities of ubiquitous computing technologies, real-
life experiences, and learner-focused pedagogy to create a unified entertainment
experience. TS is becoming an increasingly important technique for the tourism industry
as it can engage, inspire, and gather audiences online and offline. This is especially relevant
during times in which people’s mobility is increasing exponentially', and tourism
development needs to take place in an open and sustainable manner, motivating the
empowerment of local communities and protection of cultural/natural habitats. This
research identified how Transmedia Storytelling and Entertainment Education approaches
could be combined and unified into a single framework, laying the grounds to guide the
design of experiences that involve entertainment, interpretation, education, and personal
growth of tourists visiting particular destinations. In order to study this novel framework,
a TS research prototype, called Fragments of Laura was designed and implemented, which
incorporated the several elements of the novel Transmedia Entertainment Education
framework. After extensive evaluations, Fragments of Laura proved to be a successful
example of a Transmedia Entertainment Education experience that contributes to
emotionally engaging its audience while delivering local heritage information and fostering
empathy and respect regarding local heritage and community. Hence, the research
directions presented throughout this document, in the format of a novel framework applied
to a case study, aim to inspire and helps future designers (experience designers, marketing
designers, cultural planers and even museum/cultural curators) to delve into designing
storytelling experiences that impact positively not only upon the tourists’ experience, but
also the local communities.

Keywords: Transmedia Storytelling, Entertainment-Education; Narrative Persuasion; Sus-
tainable Tourism; Natural Heritage; Location-Multimedia Stories, Hypermedia, Tourism
Experience, Framework, Mixed-Reality, Virtual Reality.

! Research conducted prior to the COVID-19 Pandemic which has brought the tourism economy to

a momentary standstill.
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Resumo

As historias sdo usadas como forma de explicar e retratar aspetos das nossas vivéncias e/ou
da nossa cultura, fazendo com que as pessoas se envolvam através da partilha de valores e
praticas. Recentes desenvolvimentos relacionados com tecnologias de medias digitais
permitem que as histérias sejam criadas e compartilhadas de forma cada vez mais rapida e
ampla. Um exemplo desta profunda transformac&o sdo as Narrativas Transmidia (NT) que
estdo a tornar-se uma abordagem importante no contexto da inddstria do turismo, com o
proposito de envolver, inspirar e juntar piblicos tanto online como offline. Esta abordagem
¢ particularmente relevante nos temos em que vivemos onde a mobilidade dos cidaddos
tem crescido exponencialmente” e o desenvolvimento do turismo necessita continuar de
forma sustentavel, motivando e potenciando as comunidades locais, a0 mesmo tempo a
protecdo dos habitats culturais/naturais. Esta pesquisa segue uma abordagem hibrida entre
as Narrativas Transmidia e o Entretenimento Educativo e como ambas as abordagens
podem ser combinadas e unificadas em uma s6 abordagem que estabeleca uma base comum
para conceptualiza¢do de experiéncias interativas que contribuam para o entretenimento,
interpretacdo, educagio e o crescimento individual de turistas aquando das suas viagens.
Para estudar esta abordagem inovadora, um caso de estudo, entitulado de “Fragments of
Laura” foi projectado e implementado, incorporando diversos elementos de Entretenimento
Educativo numa perspetiva transmidia. Apo6s extensas avaliagdes, “Fragments of Laura”,
provou ser um exemplo bem-sucedido de uma experiéncia que combina Narrativas
Transmidia e Entretenimento Educativo, contribuindo para descoberta de conteudos
relevantes sobre o patrimonio local, promovendo empatia e respeito em relagdo ao
patriménio local entre turistas e respetiva comunidade local. Assim sendo, a pesquisa
apresentada ao longo deste documento, propde uma nova estrutura para combinar as
abordagens Narrativas Transmidia e Entretenimento Educativo que sirva de inspiragio para
futuros designers de experiéncias, gestores culturais e de museus que queriam aprofundar
e providenciar novas experiéncias que tenham um impacto positivo na experiéncia dos
turistas, mas também para a comunidade local.

Palavras-chave: Narrativas Transmidia, Entretenimento-Educativo, Narrativas
Persuasivas, Turismo Sustentavel, Patrimonio Natural, Hipermédia, Turismo, Realidade
Hibrida, Realidade Virtual.

2 Pesquisa realizada antes da Pandemia devido ao COVID-19 que fez com que a industria do Turismo esteja

momentaneamente parada.
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1 Introduction

In this chapter we describe the motivation behind this research work, an overview

of the research process, and the main contributions of this thesis.

1.1 Motivation

Stories are all around us and often told in order to inform, persuade, entertain, motivate,
or inspire [TSRTO00]. Through the act of storytelling, a cross-cultural understanding can
be developed by sharing information that is ordinary and familiar to us with those who
may find it unfamiliar. Stories can be used to explain aspects of ourselves and our culture,
and to engage people in a discussion around those values and practices that are shared,
and those that differ [KRPCO0O0]. This ability that stories have to bring people together
around a subject is especially relevant in times where Tourism is an activity within reach
of millions [Worl17] and when the intense and disproportionate growth of tourism may

generate damaging environmental and social effects’. Tourism pressures can generate

3 The research presented in this document was conducted prior to the outbreak of COVID-19. The
pandemic, which has now impacted the Tourism industry since the response to curb the pandemic
has translated into national lockdowns, travel restrictions and shutdown of borders, means tourism
is one of the hardest-hit sectors and makes it hard to predict if the Tourism industry will recover.
However, several measures have been adopted by countries to mitigate the effects of COVID-19 in

tourism and support recovery [Stac00, Worl20].



friction between visitors and the local community, as visitors may adopt behaviours that
go against the local culture or traditional values [Macc76, Tuss14]. Cities such as
Barcelona, Venice, Lisbon, Amsterdam, to name a few, are threatened by “Over-
Tourism,” a phenomenon that transforms the cities into “amusement parks targeted at
tourists” and increases the friction between residents and visitors [RiMa00]. This friction
may lead locals to dislike tourism and to develop coping mechanisms to avoid contact
with visitors [FSPI08, Tuss14], generating unexpected consequences in the long run.
The pervasive adoption of Information Communication Technologies (ICT) in tourism
has brought about fundamental implications to the way leisure-related travel is planned
[BuLa08], and the tourism product is created and consumed [PrRa04, StSk03]. Broadly
speaking, digitally aided tourism is concerned with the use of digital technologies to
enhance the tourist experience: “Digitally aided tourism concerns the mixing of the real
world with digital media designed to enhance the visitor experience.”[BQOR14]. The
work of Neuhofer [NeBL15] analyses how ICTs are a catalyst for change and can
transform the tourist experience. In fact, as early as in 1998, Pine and Gilmore predicted
that ICTs would generate new types of tourism experiences due to interactive games, chat
rooms and virtual reality. ICTs have fostered a transformation of tourists from passive to
active, static to mobile and connected tourists, who co-create experiences in a technology-
enabled experience environment [GFFO06, NeBL14, PrRa04]. Thereby, ICTs can
support a range of culturally aware touristic activities, which can change existing
experience and lead to new types of tourist experiences [GFFO06, Volo09]. Destinations
need to continuously update and innovate their offers, [Cohe79, PiGil1] but “conscious
tourism” is the desirable direction to take, in which the growth of the travel and tourism
sectors continues with investment and development taking place in an open and
sustainable manner, motivating the empowerment of local communities and the
protection of cultural/natural habitats [BaMal0, Baud17, Sche99].

This research explores the potential in Transmedia Storytelling (TS) allied with
Entertainment Education (EE) theories and how they can play a role in sensitizing tourists
towards local values and the social good while providing rich entertaining and educating
experiences. TS is defined by Henry Jenkins as “a process where integral elements of a
fiction get dispersed systematically across multiple delivery channels for the purpose of

creating a unified and coordinated entertainment experience”[Jenk08]. At the same time,
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Singhal and Rogers [SiRo01] defined EE as “the process of purposely designing and
implementing a media message to both entertain and educate in order to

increase audience members’ knowledge about an educational issue, create favourable
attitude, shift social norms, and change the overt behaviour of individuals and
communities.” Tourists often search for information regarding their current or future
destination through several types of media channels (web, tv, mobile apps).
Consequently, the transmedia storytelling approach seems to fit their natural searching
process [NJCW17]. The main strength of successfully designed TS is audience
participation, engagement, and interaction, which can occur over different channels of
communication. The main strength of EE is the narrative persuasion harnessed to educate
and engage people on a wide range of issues, and ultimately even persuade them to take
action [GrBK04, GrBr00].

The relevance and rationale for this research are grounded in the knowledge gaps within
the area of TS experiences specifically designed for tourists. The identification of this gap
is detailed in Chapter 2. Due to the complexity of Tourism experience, we propose to
adapt current TS models and combine them with EE and Tourism experience theories.
Therefore, this thesis research is centred on the proposition of a unified framework that
serves as the basis to design experiences that stimulate tourists to create a closer
relationship with local values, thereby promoting a more sustainable approach to tourism.
The outcomes of this research are particularly applicable in sites where the natural and

cultural heritage is a resource, and fragile ecosystems are at stake.



1.2 Research Aims, Questions, and Objectives

The overall research aim is to analyse how to combine TS and EE into a unified frame-
work that makes users aware of the local values* present in the destination’s local context.
By using a Research by Design approach [ZiFE07], the overall objectives of this research

arc:

1. To design experiences aimed at tourists by using the novel framework resulting
from the TS and EE combined approaches. Such digital experiences will be de-
signed to entertain while conveying a socially responsible message regarding a
tourist destination.

2. Tteratively study and improve the Transmedia Entertainment Education experi-
ence, synthesising know-how to inform the future design of Transmedia Enter-
tainment Education experiences targeting tourists.

3. Study the tourist experience while engaging with the novel Transmedia Entertain-

ment Education experience in the real-world context.

Providing EE through storytelling in order to produce social change is not new, yet recent
trends in TS represent a profound transformation in storytelling as it creates unified en-
tertainment experiences across different platforms [Jenk08].

Based on the theoretical background, this research proposes an adaptation of two existing
models [Thei00, What00] into a new unified framework, called Transmedia Entertain-
ment Education (TEE) Framework, as explained in Section 2.4. The complexity of the
tourists’ experience as a target audience justifies the framework adaptation. When trav-
elling for leisure, people search for specific experiences [PiGi99]. The framework takes
this into account by aligning its offer with the tourists’ needs and expectations. Finally,
the experience should highlight, and prompt users to reflect on, the destination’s local

context, challenges, and values, in order to promote awareness.

* In the context of this research it will be considered that the term “Local Value” regards any-
thing that is worth preserving and sharing about a travel destination. This could be local flora,
fauna, tangible cultural heritage (such as monuments) or intangible cultural heritage (stories,
musical heritage, folktales).
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The following research questions and corresponding objectives stimulate and un-
derpin this inquiry:

Table 1-1 — Research Questions and Objectives

Research Questions

RQ1- What existing insights can be synthesized from existing literature to be
adapted and integrated into the design of a TEE tourist experience?

RQ2- How to design a TEE Experience that delivers a memorable tourist
experience while raising awareness towards local values present in the
destination’s context?

RQ3- How does the evaluation of the FoL. TEE case study enrich the proposed
theoretical TEE Framework?

Research Objectives

RODbj1 — Compile an exhaustive, state-of-the-art and theoretical background
analysis in TS, EE, Location-Based Storytelling and Cultural Heritage for
tourism purposes in order to synthesize insights that can work a comprehensive
guide into the design of an experience that is based in the TEE framework.
RODj2 - To design and evaluate a TEE aimed at tourists, the primary goal of
which is to deliver socially responsible messages regarding values present in a
tourist destination.

ROD;3- Reflect on evaluation results and the process of developing a TEE driven
experience and discuss how it incorporates the different TEE framework
elements in its design.

In order to test the unified framework, an original TEE experience, called Fragments of
Laura (FoL), has been designed and produced according to the elements of the new
framework combined with insights from current, related work (RQ1). The experience is
then used as a case study to understand if the novel framework works according to defined
goals, and, in particular, if it produces a memorable and satisfying contact between
tourists and the local values (RQ2). Consequently, the final study is geared towards
understanding if the TEE experience not only provides a memorable experience for
tourists but also if tourists assimilate the message delivered by the TEE experience (RQ2).
Finally, through reflecting on the findings of the final study, and lessons learned in the
research process, we aim to understand how to consolidate TEE framework to be adopted

by future research endeavours (RQ3).



1.3 Research Process Overview

The case study presented in this thesis document is contextualized within the tourism
industry and the local values present in the Archipelago of Madeira, an established tourist
destination and home to the Laurisilva forest (a UNESCO World Heritage site since
1999). It is often said that “Madeira Island lives and breathes of Tourism,” as its main
source of economic income comes from tourism-related activities [AcKp15]. For small
islands, like Madeira Island, tourism often represents an economic catalyst to enlarge
their economy and overcome the disadvantages of smallness [Croe06]. However, the al-
lure of islands such as Madeira is dependent on a blend of unique land formations, flora
and fauna, and ocean and coastal resources, while over-tourism often contributes to envi-
ronmental degradation (pollution, erosion, etc.) in small island-states, which are host to
fragile eco-systems rich in biodiversity. It’s in this contradictory, dual reality of islands
that rely heavily on tourism revenues but also struggle with the damaging effects of it,
that this research has been developed. Part of the work presented in this thesis was con-
ceived and developed within the context of two research projects: the EU funded Future
Fabulators® and the Beanstalk® Research Project in partnership with the Madeira Promo-

tional Bureau’.

It is important to highlight how the FoLL conception, design, and development required a
considerable amount of human resources and its development was only possible with the
support and work of a multidisciplinary team composed of artists and programmers that
worked under the Beanstalk Research Project. The development of the experience, fol-
lowing a Research by Design approach [ZiFE07], had a life-span of approximately four
years, comprised of several stages and studies carried out over this time (see Figure 1:1).
Furthermore, during the project development, my role was to co-develop the original
story, interaction, and experience design of several prototypes, and to orchestrate several
interim studies of FoL. Finally, I refined the FoLL TEE prototype according to the new

unified framework and proceeded to conduct an evaluation and data analysis in order to

> https://futurefabulators.m-iti.org/about/
6 https://beanstalk.m-iti.org/
7 https://apmadeira.pt/pt/




answer the proposed research questions. Throughout the document the author’s contribu-

tions to the FoL prototypes are detailed in footnotes.

Theoretical Background

i cre e Study "Old Study of Ha- Fol Refined
" oo o Pharmacy" Vita Experience
Related Work Prototype Experience
— - A A A AN A

v

| i i Mixed Reality Content
! i | Development
v !

Development — 2D Content

Story

Experience Design Development and Interface Design

Fol TEE Development

Content Development
Interviews Content

Ha-vita 1.0

Figure 1:1 — Overview of the iterative research process that is documented in this manuscript.
At the top are represented all the main stages/milestones followed, typically involving an eval-
uation. ?

§ All images in this document were created by the author.
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1.4 Contributions

The research process of this work consists of the following contributions:

1. The novel Transmedia Entertainment Framework.

2. A set of 13 design insights gathered from relevant, related work used to
inform the design of experiences following the TEE Framework.

3. The design of the FoL, following the proposed TEE framework elements
and design insights.

4. The evaluation of FoL TEE experience within a real-world context and vis-
itors of Madeira Island.

1.5 Publications

Different aspects of the work developed under the scope of this thesis has been published

in the following articles:

Journal Publication:

Dionisio M., Nisi V. (TBD — Currently accepted with changes) Leveraging Transmedia
Storytelling to emotionally engage tourists in the understanding of local cultural and
natural heritage. Multimedia Tools and Applications, Special issue on Sustainable,

Empowering and Emotional Interactive Multimedia.

Full Conference Papers:

Dionisio M., Nisi V., Nunes N., Bala P. (2016) Transmedia Storytelling for Exposing
Natural Capital and Promoting Ecotourism. In: Nack F., Gordon A. (eds) Interactive
Storytelling. ICIDS 2016. Lecture Notes in Computer Science, vol 10045. Springer,
Cham DOI: https://doi.org/10.1007/978-3-319-48279-8 31- Best Paper Nomination

Dionisio M., Bala P., Nisi V., Nunes N. (2017). Fragments of laura: incorporating mobile
virtual reality in location aware mobile storytelling experiences. In Proceedings of the
16th International Conference on Mobile and Ubiquitous Multimedia (MUM °17).
Association for Computing Machinery, New York, NY, USA, 165-176.
DOI:https://doi.org/10.1145/3152832.3152868
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Dionisio M., Bala P., Nisi V., Oakley I., Nunes N. (2018) Step by Step: Evaluating
Navigation Styles in Mixed Reality Entertainment Experience. In: Cheok A., Inami M.,
Romao T. (eds) Advances in Computer Entertainment Technology. ACE 2017. Lecture
Notes in Computer Science, vol 10714. Springer, Cham

DOI: https://doi.org/10.1007/978-3-319-76270-8 3

Dionisio M., Silva C., Nisi V. (2019) Fostering Interaction Between Locals and Visitors
by Designing a Community-Based Tourism Platform on a Touristic Island. In: Lamas D.,
Loizides F., Nacke L., Petrie H., Winckler M., Zaphiris P. (eds) Human-Computer
Interaction — INTERACT 2019. INTERACT 2019. Lecture Notes in Computer Science,
vol 11747. Springer, Cham

DOI:https://doi.org/10.1007/978-3-030-29384-0 46

Nisi V., Dionisio M., Silva C., Nunes N. (2019). A participatory platform supporting
awareness and empathy building between tourists and locals: the Ha-Vita case study. In
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1.6 Organization of the Document

The rest of this document is organized in the following way: Chapter 2 describes the
theoretical background that supports the proposal the novel TEE Framework. Chapter 3
presents the related work around the intersection between TS, EE and Tourism experi-
ence. The chapter ends with a series of 13 design insights derived from related work to
inform the design of TEE experiences. Chapter 4 describes the stages of the development
of FoL, the TEE Experience, and the implications of these interim studies into the final
design of FoL. Chapter 5 describes the final design of FolL as a TEE experience and
Chapter 6 is its evaluation study. Finally, Chapter 7 addresses each of the research ques-
tions and objectives proposed by this research, then addresses its limitations and implica-

tions for future research, and the chapter ends with some final remarks.
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2 Theoretical Background

This section presents the theoretical components of the existing Transmedia Story-
telling models, Entertainment Education theories, and Tourism experience. Subse-
quently, it explains how all the different theoretical building blocks are brought
together into creating a unified framework in which Transmedia Storytelling and
Entertainment Education work together to enhance the design of tourism experi-
ernces.

Research Map

' Entertainment
=i Technologies

Digital

Taursm Interactive

Storytelling

Figure 2:1 — Map of the intersection between the theoretical research fields this research
is based on.
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2.1 Transmedia Storytelling and its Various Approaches

Ever since Henry Jenkins brought Transmedia Storytelling (TS) to popular attention, in
2006, TS has been evolving and diverging and it has now become a popular genre and a
playground for storytellers to act in and to create world-changing experiences. TS is not
merely a tool to increase public understanding and acceptance of science and policys; it is
also a means to actively shape science and policy with the public in mind and in hand
[Quir00a]. Authors and producers agree that TS comes in many guises and it is hard to
pin it down to one only [JaCM20]. However, in accordance with the scope of this re-
search, this thesis has adopted Transmedia for Change (T4C) [Pratl5] as its reference
point.

According to transmedia consultant Robert Pratten, T4C is an “umbrella term that
encompasses transmedia activism (change in society or community) and personal growth
(change in lifestyle, personal development)” [Pratl5]. It is a fundamental T4C principle
that stories matter and need to be told to the right people at the right time so that they can
have an impact on their lives and the lives of those around them [Prat15]. Based on this
practice, Pratten founded a platform called Conducttr, to allow the creation of Pervasive
Entertainment experiences [Mixe00, What00]. In 2010 he reflected in a blog post about
how the evolution of TS should be called Pervasive Entertainment (PE) and defined it as
“entertainment untethered and unencumbered by time, location and reality” [ What00].
Pratten describes PE through an equation composed of four variables (see Figure 2:2). PE
may start from a single-media; for example, a fictional story printed in a book, or a true
story told through a TV documentary. The story then grows to encompass more media
platforms, including those online and oftline, more audience participation through digital
and analogue media, and more touch-points. A touch-point could be online or a real-
world place where the audiences come into contact with the entertainment piece.

In 2014, Weinreich, inspired by Pratten’s work in social change, presented a further evo-
lution of Pratten’s equation: the Immersive Engagement Model (IEM) [Thei00] (see
Figure 2:2), with the addition of the behaviour change component. According to
Weinreich’s model, awareness and education are necessary, but usually not by themselves
sufficient, to create real change. The ultimate goal of IEM is to create an experience that

leads the audience towards taking some sort of action as a result of being engaged and
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motivated; whether adopting a healthy or pro-social behaviour, changing how they treat

other people, helping the environment, or actively joining a movement that aims to solve

Ubiquitous Behavior
L _| Change Model |
e

a social challenge.

A

7

Good Ubiquitous
Storytelli Media
rytelling Social Marketing

Good
Storytelling | Process
\\.\
ly Real World Real World
Action
Pervasive Entertainment Immersive Engagement Model
® .
Robert Pratten Nedra Weinreich

Figure 2:2 — Comparison between Robert Pratten’s Pervasive Entertainment Model and
Nedra Weinreich’s Immersive Engagement for Change Model

While Pratten, in his reflection on PE as an evolution of TS, does not delve into the details
of each of the components, Weinreich on the other hand, deconstructs each of the com-
ponents in the following way:

Good Storytelling: A good story attracts audiences. To accomplish this, the crafting of
the story is crucial, as is reflection on who the key characters are, what the conflict is,
how the story arc develops, and how best to present different parts of the narrative to
achieve a deep engagement. What makes a good story does not change, whether it be
fictional or non-fictional. The characters of the story should be confronted with similar
situations to those that the audience should be reflecting upon, and which make the char-
acters take decisions, and then show the effects of those decisions, according to the mes-

sage to be delivered.

Ubiquitous Media: Authors should make content available in places that the audience is
already familiar with. Ideally, the story should integrate with their daily practices. Certain
audiences are more likely to use particular channels more than others, but there should

not be an assumption that reaching them on one platform is enough to make an
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impression. The story touch-points could be their mobile phone, their Twitter or Face-
book stream, a link to a website, a comic book or location-based markers. The content
should make its way to the audience and should be encountered alongside the other
chunks of information the audience have chosen to pay attention to. Furthermore, the
selected platforms must work together to support the story.

Participatory Experience: there should be the opportunity for the audience to partici-
pate, something that encourages them to go beyond just reading/watching/hearing what
was created, but rather leading them to create something of their own, something that
brings them deeper into the story. This participation can take different formats, such as
playing an online game, or attending a live event, or even sharing their own stories.
Real-World Action: Engaging people with stories should translate into some kind of
change in the real world. Pratten describes PE as “[blurring] the line between real-world
and fictional world.” The audience should be inspired to draw the lessons from the story
world (real or fictional) and apply them in the real world.

Behaviour Change: It is fundamental to understand the pieces that need to be in place,
both in the story and in the structure of the project, to meaningfully motivate the adoption
of the key actions and promote behaviour change. Some different approaches and theories
may be followed depending on the duration and purpose of the project.

PE and IEM are the first steps in laying common models for TS experiences that tell a
story with the purpose of creating an impact in the audience and driving some kind of
action. The next section looks into Entertainment-Education and how its development has

brought together behavioural, communication, and learning theories to create change.

2.2  Entertainment Education

Entertainment and education have long been used in combination to bring about social
change through storytelling. Many cultures have a rich oral tradition in which folktales
with moral messages are an integral part of people’s non-formal education [Bass96]. Hu-
mans are pre-disposed to be influenced by stories [GrBK04, GrBr00] as “Humans are
innate storytellers” [ScAb95].

As is the case with TS, the term Entertainment-Education (EE) has been defined in many

different ways by many different scholars at various times [SiRo12]. It has previously
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gone under names such as “Enter-Educate,” “Edutainment,” and “Infotainment,” but
since the 1990s, the term EE became widely used after Singhal and Rogers’s aforemen-
tioned definition: “Entertainment-Education is the process of purposely designing and
implementing a media message to both entertain and educate, in order to increase
audience members' knowledge about an educational issue, create favorable attitudes, shift
social norms, and change overt behavior” [SiRo01]. EE is not a communication theory
but a “communication strategy” intended to create a positive change among intended au-
diences. The difference between “Edutainment” and the EE concept is that, while “Edu-
tainment” procures knowledge and information, EE goes one step further by trying to
achieve a behaviour change [KhAh14].

Embedding educational messages in entertainment is not new. EE, as a communication
strategy [SCRSO03], relies on the use of a variety of old and new mass media such as radio
and television, and it has been popular among international health promotion program
planners since the 1950s. EE strategies have been integrated into drama TV series, and
other forms of entertainment, in countries as diverse as Mexico, Turkey, India, South
Africa, and Columbia, touching especially upon health issues such as domestic violence,
AIDS prevention, reproductive health, and family planning [HHBMUO08]. Ever since then,
EE has emerged, and has been acknowledged as, a major tool for social change through-
out the world [SCRS03]. Research suggests that EE may offer a more effective way to
influence attitudes and behaviour than traditional persuasive messages because viewers
are involved with their narrative structure [Moye08]. Therefore, audiences tend to be less
resistant to socially responsible messages when these are conveyed via entertainment me-
dia.

2.2.1 The Role of Narrative Persuasion in EE

Green and Brock’s research [GrBr00] revealed greater attitude change among readers
who were “transported” into the narrative world: “To the extent that individuals are ab-
sorbed into a story or transported into a narrative world, they may show effects of the
story on their real-world belief” [MFMP11]. Slater elaborated the Extended Elaboration
Likelihood Model (E-ELM) [SIR002] to measure how “the narrative format of entertain-
ment-education messages can increase transportation into a story, reduce counter-argu-

ing, and increase persuasion” [SIR002]. Moyer-Gusé extends the theorizations relating to
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narrative persuasion and EE by developing the “Entertainment Overcoming Resistance

Model” identifying that character involvement is crucial to narrative persuasion

[Moye08].

According to his research, there are five types of involvement:

1.
2.

Identification with characters

Wishful identification (a viewer wishes to be like the character)

Similarity (the extent to which a viewer feels that he or she is similar to the
character)

Parasocial interaction (a pseudo-relationship between a viewer and a media
figure)

Liking (having a positive attitude toward the character)

Each type of involvement (e.g., identification, similarity) overcomes various types of re-

sistance and thus leads to attitudes and behaviours changes consistent with EE. Further-

more, Slater, Rouner and Murphy [MFMP11, SIR002] acknowledge the central role of

emotion in EE, especially when it uses an extended serial format, which provides sub-

stantial opportunity for emotional investment in fictional characters.
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2.3 Understanding Tourist Experience

Understanding the core of what an experience is, is crucial to understanding what a tourist
or traveller experience is. Damasio conveys, in the title of his book, that experience is
“the feeling of what happens” [Dama00]. Pine and Gilmore, defined experience from a
business perspective: “Experiences are events that engage individuals in a personal way.”
From a consumer perspective an experience is something enjoyable, engaging, and there-
fore a memorable encounter [PiGi99]. While seeking a structured formula to study tour-
ism experiences, Oh, et al. [OhFJ07] analysed the four dimensions of the touristic expe-
rience (the entertainment, the education, the esthetical, and the escapist dimension)
[PiGi99] as conceptualised by Pine and Gilmore (see Figure 2:3).

Looking along the tourist participation axis, entertainment and aesthetic experiences are
placed in the passive participation range of the scale, whereas educational and escapist
dimensions are a reflection of active participation. Along the absorption-immersion axis,
the tourist typically “absorbs” entertaining and educational experiences at a destination
while they “immerses” him/herself in the destination environment through aesthetic or
escapist experiences. It is essential to clarify that, in this context, Pine and Gilmore define
absorption as “occupying a person’s attention by bringing the experience into the mind,”
and immersion as “becoming physically (or virtually) a part of the experience itself”
[PiGi99]. These four dimensions of an experience are quite flexible, and an experience
can take characteristics from each of the dimensions.

Furthermore, according to Oh [OhFJ07], the educational and escapist dimensions of the
tourist experience are not recognized by travel agencies. While both dimensions are active
realms in the way that the customer needs to be engaged in the experience, this is an
essential factor for the companies to consider, since it is the active engagement that leaves
the lasting impression on the customer, and which is likely to lead to the customer’s loy-
alty. In addition, Pine and Gilmore explain: “to truly create an educational experience, a
tourist must increase his knowledge and/or skills through educational events that actively
engage the mind (for intellectual education) and/or the body (for physical training)”

[PiGil1].
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Figure 2:3 — Four Realms of the tourist experience (adapted from Oh and Pine and Gil-
more)

On a similar note, with regard to the tourism experience and behaviour, Caldito et al.
highlight how providing tourists with a memorable travel experience is a multifaceted
endeavour where several factors come into play and these factors can be grouped around

three main components:

1. The physical environment where the experience is delivered
2. The need to involve tourists and make them actively participate in the experience
3. The need to facilitate tourists’ self- development and growth [CaDI15]

Moreover, Kim et al.’s study reveals that individuals who perceive a tourism experience
as memorable often recall seven experiential dimensions: 1) Hedonism; 2) Refreshment;
3) Novelty; 4) Social Interaction and Local culture; 5) Meaningfulness; 6) Knowledge;
7) Involvement [KiRM12].

It is possible to find common ground between Caldito and Kim’s research attempts to
operationalize the factors that make up memorable tourist experiences, summarised

below in Table 2-1.
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Table 2-1 — Summary of the elements that make a Memorable Tourist Experience as

derived from Caldito’s and Kim’s theoretical work.

Caldito’s Main Components and Factors for a Memorable Experience

Components

Physical Environment

Involve tourists

Facilitate personal
growth

Factors
Theming the experience and setting the stage
Engaging Tourists five senses
Respecting authenticity and singularity of the location
Facilitating a safe environment
Managing each touch point and service encounter to enhance the
experience
Offer a wide range of alternatives to choose from
Surprising tourists
Proposing challenges that match tourists’ skills
Planning activities to connect tourists with local communities
Aligning the experience with positive cues that match tourists’
values

Kim’s et al Dimensions of Memorable Tourism Experience dimensions

Hedonism

Refreshment

Novelty

Social Interaction and
Local Culture

Meaningfulness

Knowledge

Involvement

People primarily seek enjoyment (hedonism/pleasure) while
“consuming” tourism products (experiences)

Sense of freedom, refreshing and revitalizing experiences, basi-
cally a reversal of everyday activities (a no-work, no-care, no-
thrift situation [Cohe79])

Desire to experience something new, or “some other things” that
cannot be found in their home destinations [PeMo086]

Learning about local culture, including residents’ way of life as
well as the local language, significantly enhanced memorable hol-
iday experiences

Some individuals consider a tourism experience an inner journey
of personal growth and self-development, rather than the mere
consuming of sights, faces, and place

People travel in response to the urge to acquire new knowledge
and understanding of the destinations they visit (particularly as
this pertains to geography, history, language, and culture)
Involvement of the tourist is the main element at the destination
site and is fundamental to the existence of the site [WoMa08]

The elements highlighted by Caldito and Kim are linked to the current trends in the tour-
ism business revolving around the “search for authenticity.” This topic has been widely
debated within the scholar’s community [DeSo00, Wang99]. Part of the authentic expe-
rience involves more meaningful interactions with locals [PPCMO00]. Furthermore, au-
thenticity is connected with what van Nuenen [Nuen16] approaches as “the modern dis-
course of anti-tourism, which consists of a desire of travellers to reach beyond superficial

experiences that tourism industry fosters.” Increasingly, tourists’ ambitions move towards
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experiencing local life and being like locals [Macc73, Macc76]; there is a desire to expe-
rience “being one of them™ [Goff02], or at least having access to possible intimacy with
locals. Aligned with the anti-tourism narrative, MacCannell, talks about how the term
“tourist” is increasingly used as a “derisive label for someone who seems content with
his obviously inauthentic experiences.” [Macc73]

A key factor, often overlooked in the past, is the planning and development of tourism
experiences with the involvement of local community [Murp13]. As Murphy points out,
residents can provide helpful input in decision-making processes and they must be ac-
tively involved in tourism planning and developments [Murp13]. The locals’ involvement
is crucial in ensuring that visitors get an unforgettable, pleasant tourist experience, while
at the same time enabling the community to derive benefits from their visits. The concept
of “Community-based tourism ventures” (CBTV) refers to initiatives that aim to care for
the environment (eco-tourism) as well as ensuring the empowerment of local communi-
ties [Sche99]. The call for community participation is based on the assumption that par-
ticipation lessens opposition to development, minimises negative impacts, and revitalises
economies [HaBP02]. Bringing this local involvement into the design of tourism experi-
ences should be considered a desirable approach to sustainable tourism as a means to
respond to the challenges of providing a high-quality experience for visitors and socio-
cultural well-being for destination communities —respecting social identity, enhancing
social capital, local culture, social cohesion and pride [ChSi06, Saar06].

There is no magic formula to operationalize a tourism experience. Different tourists look
for a diverse range of experiences, whether it be an authentic local experience [Macc76],
an adventure, or even just the opportunity to make a difference at the destination. These
opportunities can only be created through a process of visiting, learning and enjoying
activities in an environment away from home [StSk03]. The tourist experience is an in-
ternal and personal process in which each person creates his/her own experience based

on backgrounds, values, attitudes and beliefs brought to the situation [Pren04].
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2.4 Towards a Transmedia Entertainment Education Framework for Tourism Ex-

periences

This section brings together the TS models and EE theories for the enhancement of the
tourist experience. The first two sections of this chapter brought to the attention the PE
and IEM models and how EE and TS could benefit from each other; for example, by
combining the narrative and educational theories of EE with the participatory capabilities
and the use of the ubiquitous media of TS. The tourism industry should aim to provide
high-quality experiences while avoiding to create friction between locals and tourists.
Despite the general capacity for stories to deliver important messages, not all stories are
sufficiently engaging to hold the audience’s attention for long enough for the message to
be absorbed. In particular, cultural heritage locations tend to use narratives in a quite
narrow way, with the sole purpose of communicating the findings and research conducted
by the domain experts of a cultural site or collection. Further efforts should be put into
adding emotional resonance or impact [NJCW17] to narratives. Inspired by Pratten’s and
Weinreich’s models, this research asserts that the combination of EE and TS experiences
can play a role in sensitising tourists towards local natural and cultural values, while
providing rich entertaining and educating experiences. To achieve this, a novel frame-
work is proposed: the Transmedia Entertainment Education Framework (TEE) (see Fig-
ure 2:4). This unifies EE theories and TS models to support the design and evaluation of
experiences that incorporate entertainment, interpretation, and education, and to stimulate
the personal growth of tourists visiting particular destinations.

Part of the novelty of this framework consists of adding Tourist Motivations and the
Destination Local Values as Inputs in the framework. The experiences designed accord-
ing to the novel TEE framework should prompt users to reflect on the destination’s local
context and challenges. The experience should lead to an Output where tourists had a
Memorable Experience of the designed experience/artefact while contributing towards
the increased Awareness towards Local values and the Social-Cultural Well-Being of
the Local Destination.

At the core of the framework, is the TEE experience designed that should take into ac-
count the integration of the four components - Storytelling, Real-World, Participatory

Experience, Ubiquitous Media — as working together.
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Figure 2:4 — The novel framework proposed for designing a Transmedia Entertainment
Education for tourism experiences.

The rest of this section describes the TEE framework components in detail.

Tourist Motivations: Providing tourists with memorable and satisfying travel experi-
ences is a complex task that requires an understanding of tourist motivations and expec-
tations. The starting point for designing a TEE-based experience should take into account
the desires of tourists and what they are seeking. When travelling for leisure, people
search for specific experiences and these may vary considerably from one tourist segment
to another [PiGi99]. Different segments may exhibit different expectations, but there are

some basic common components to a memorable tourist experience (see Section 2.3).

Destination Local Values: To contribute to the sustainable development of touristic des-
tinations, TEE-framed experiences should empower and take into consideration the local
community and the local values in which it will develop. It is fundamental that the au-
thenticity and singularity of the place are respected and serve as the basis of the experi-

ence.
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Storytelling: The TEE framework emphasises the complexity of the storytelling, the
depth of the characters, and the meaning of the conflicts and drama occurring in the story.
A well-designed and developed story is an effective way to influence attitudes, and more
effective than traditional persuasive messages because viewers are involved with the nar-
rative structure [Moye08]. Furthermore, viewers are involved not only with the storyline
but also with the characters [Moye08]. A story developed for a TEE experience should
be inspired by the destination’s local culture to maximize the connection between the

tourists and the local, contextual, values that need to be enhanced and brought to light.

Ubiquitous Media: Before, during, and after their journey, travellers engage in several
types of media (web, mobile apps). The TEE framework encourages designers to offer
experiences through the media that the audience is familiar with. For example, the TEE
experience could reach the audience through their mobile phone, their Twitter or Face-
book stream, a link to a website, YouTube, or even location-based markers and events.
As derived from TS notions, the selected platforms must work together to support the
story and consider how tourists would encounter it in their travel experience (before arri-

val, during the stay, or afterwards).

Participatory Experience: In TS, participation is a core element. It is an opportunity for
the audience to go beyond just reading/watching/hearing what was created, and enable
them to participate by interacting with the content, or creating their own. While it seems
quite unrealistic to expect that tourists will devote time to writing something, or creating
a video, there should be opportunities for participation for those who are most enthusiastic
about the story/experience. Participation may occur, especially if the provided oppor-

tunity enables the tourist to gain a rich and authentic picture of the place.

Real-World Action: There should be a blurred line between the real world and the fic-
tional world in TEE experiences [What00]. This could be visualizing a character from the
story in a real world setting, for example, or the character sending a text message to a
participant’s mobile phone, thereby bringing the story off the mobile phone and into their

real life. In any case, in order to raise tourists’ awareness of the destination, there could
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be an opportunity for them to draw a lesson from the story world (real or fictional) and

apply it within the real world.

Social-Cultural Well-Being of the Local Destination: a TEE experience should be de-
signed in a sustainable way that contributes to the well-being of the local destination or
at least done not to endanger or disturb it. Taking inspiration from Community Based
Tourism, this can be achieved in several ways [Sche99]. The TEE experience needs to
respect the location’s social identity, enhance local culture, social cohesion, pride, and, if

possible, social capital (by promoting engagement with local businesses).

Memorable Experience: This is the desired outcome from the visitor point of view. It
refers to their feelings and emotions experienced during the TEE experience. Visitors
should have a positive experience and feel like the time that they have dedicated to the

TEE experience was worthwhile [KiRi14].

Awareness Towards Local Values: While undergoing the TEE experience, visitors
should be more aware of what is to be appreciated in the destinations. This should inspire

them to behave more sustainably and respectfully during their stay.

2.5 Chapter Conclusions

This chapter presented the theoretical components of the existing TS models and EE the-
ories and identified a research gap in applying these to the design of tourism experiences.
Subsequently, the Transmedia Entertainment Education Framework (TEE) is presented
in an effort to unify EE theories and TS models, to support the design and evaluation of
experiences that incorporate entertainment, interpretation, and education, and to stimulate
the personal growth of tourists visiting particular destinations. Finally, a detailed descrip-

tion of each of the TEE components is provided.
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3 Related Work

The Related Work chapter consists of five sections. The first section explains the
goals of this chapter. The second section addresses how entertainment technologies
have been used to both entertain and educate tourists and the third section reports
on transmedia storytelling experiences designed for a tourism audience. The fourth
section presents how information communication technologies and digital media
have transformed the tourism experience, in particular, to fulfil the tourists’ desire
to achieve an authentic experience. The fifth and final section concludes the chapter,
distilling 13 design insights derived from the related work.
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3.1 Related Work Goals and Objectives

The goal of this chapter is to present the practical work developed within the overlap of

three main research fields: Tourism, Entertainment, and, in particular, Interactive Com-

puter Technologies, all delve into the related works focused in the overlap of:

1.
2.

Digital Media, Sustainable Tourism and the Tourism experience

Digital Media, Interactive technologies, Entertainment-Education and Tourism
experience

Digital Media, Interactive technologies, sustainable tourism and Authentic Tour-

ism experience (see Figure 3:1)

As a result, the related work review presented in this chapter was guided by these main

objectives:

1.

To identify and learn from the current research work that combines entertainment
technologies to bring awareness, entertainment and education to tourists

To identify how Transmedia Storytelling has been used to enhance the Tourism
Experience in both the academic and professional field

To understand how digital media and interactive technologies are shaping and
transforming current trends in tourism experiences

To gather lessons learned from previous related research applicable to the pro-

posed TEE framework, in order to inform the design of a TEE experience
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high-level research fields into more detailed ones.
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3.2 Entertaining Tourists Through Meaningful Experiences

In the past two decades, continuous improvements in the capabilities of mobile smart
devices and the uptake of connectivity have provided fertile ground for the flourishing of
experiences that augment contemporary urban spaces [SoSu09, Souz06] with layers of
information and multimedia content [BCBHO06, ZCWY14]. Many of these experiences
have the goal of connecting and educating audiences/players in local cultures and histo-
ries [Farm13]. Several projects over that time have explored the association of digital
media with specific locations [BWMO12, CACMO05, PKCI08] or objects [NWDOO04] for
tourism purposes in particular [DBNN15, DINL10, NiCD16].

Location-aware technologies and augmented reality, allied with the power of storytelling,
have been successful approaches in allowing participants to immerse themselves in a des-
tination while supporting meaningful visitor engagement [DBNN15, NiCD16]. Some of
these experiences have materialized as Location Aware Multimedia Stories (LAMS), pre-
senting multimedia narrative content related to specific locations through the use of loca-
tion-aware mobile technologies [HaWM18, NiOP10, NWDOO04]. The goal of LAMS is
to augment urban settings and neighbourhoods with locally relevant multimedia stories
in order to encourage the local community’s sense of place, as well as to inform non-
residents about local realities and attract visitors to less touristic areas and off the beaten
tracks [NiOHO6, Pitt11].

Other location-based stories and games approaches combine augmented reality with his-
tory [CiBa07, CiMc12, WuWall], providing visitors with interactive installations
[CRRM14], and exciting scavenger [Stra00] and treasure hunts [Brom00] during which
(virtual) characters recount the history of a place and give background information. Up
until now, mobile Augmented Reality (AR) applications have had a practical advantage
when compared to Virtual Reality (VR) in the tourism context [FrSLOS5], since tourists
would not possess the head mounted devices or computers required to interact with VR
during their travels. With Mobile Virtual Reality (MVR) [Guge16] new avenues open up
for the use of VR on-the-go that can be explored in entertainment experiences aimed at a
tourist audience [NDBG19, NDHFO00].

Erik Poppe et al [PoGS17] defined MVR as a “system that creates the illusion of

participation in a simulated environment, rather than external observation of such an
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“environment, by replacing real sensory signals that the user perceives with simulated
sensory signals through the use of portable technology.” In the context of this research
“portable technology” is a technology that only requires a smartphone and/or wireless
HMDs to display the simulated environment, and where the users can move freely without
cords attached; this enables the expansion of VR into other contexts and offers a new
range of experiences. MVR can take VR away from controlled environments, such as
household and laboratory settings, and “into the wild” of urban spaces, providing
opportunities for seamless interactions across the continuum between the real and the
virtual [MiC099].

The current bulk of existing work combining VR and the tourism industry focuses on
virtual travel [SISal6] and is designed to be seen in a specific environment (e.g. home,
classroom), based on the realistic representation of reality [MFGR12] and to replace the
tourism experience, not necessarily to complement or augment it. In this way, there is
relevance in exploring how MVR has the potential to offer a unique experience to tourists,
not as substitutional tourism but as a way to enhance the experience of visiting a location.
A promising example is shown by the work of Minocha [MiTT17], as educators discuss
the benefits of using Mobile VR during physical field trips. Among the highlighted
strengths of this combined approach were the facts that; children could view details not
visible to the eye (e.g. geology and rock formations); see different points of view of the
scenery; had the opportunity to observe what that location is like under a number of
different conditions (e.g., in different seasons).

Moreover, the use of storytelling to render community memories and traditions can help
build a sense of identity in local communities [Dionl5, NiHa00, Shel05]. However,
achieving that meaningful integration of culture and touristic experience can be hard to
accomplish. Often, the authenticity and unique cultural identity of a location starts to be
portrayed in a distorted way; for example, by targetting specific markets and tourism
trends [ALTH10, SaPa02]. Achieving a balance of respect for the culture with providing
tourists with the opportunity to learn about and appreciate the culture is the core of the
challenge for meaningful entertainment experience aimed at tourists [Shel05]. Entertain-
ment Education practices and theories could be placed at the benefit of tourism.

More recently, EE programs have opened up, from providing content that used to focus

on family planning, health and hygiene, HIV/AIDS, to include other social issues that
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confront challenges of modern societies, such as teenage problems, the safety of children,
girls and women, environmental issues, as well as others. Efforts have been made to pro-
mote pro-social messages through media such as radio, film, print, music, television and
the web [SCRS03, SiRo12]. Nevertheless, literature reports that EE still has a long way
to go in terms of adopting new technologies, thereby capturing a broader and more diverse
audience. Singhal and Roger note that future attempts should embrace a stronger fusion
between traditional forms of communication with modern technology [SiRo12].

There is a real potential in taking advantage of the rapid expansion of mass media chan-
nels, and the accompanying proliferation of entertainment technologies provides unprec-
edented avenues for reaching millions of people with pro-social messages [KhAh14], in-
cluding an audience of tourists. Salvat et al gives one clear example of the need for EE
applied to the tourism industry [SaPa02]. Salvat, while studying tourism features in the
French Polynesia islands, highlights the fact that the education of tourists is critical for
the islands’ sustainability, as tourists need to learn about the unique cultural and environ-
mental features of the islands and to adapt their behaviours accordingly, otherwise the
ecosystem of the island might suffer irreparable damage [SaPa02] (e.g. several of the
islands have closed to visitors to determine if the ecosystem can recover from the damage
suffered [Phil00]).

However, Novacek points out that there should be more concerted efforts in linking the
scientific and conservation communities with the public and these must be made through
the use of new channels that accompany the current media trends, otherwise the public
may not fully grasp the problems causing biodiversity loss [Nova08]. Novacek’s points
regarding the use of new technologies to raise awareness towards biodiversity, align with
the suggestion by Singhal and Roger as to how EE programs should embrace a stronger
combination of traditional forms of communication with modern technology [SiRo12].
The dissemination of educational messages using new transmedia formats has the poten-
tial to engage vast audiences, and in the particular context of this research, the tourist
audience.

The next section presents a selection of works where TS has been applied to tourism and
how it can create positive social change by designing stories that educate and engage

people on locally relevant issues, and even ultimately persuading them to take action.
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3.3 Transmedia Storytelling in Tourism

Webber asserts that storytelling can be a promising method with which to communicate
a city experience to a tourist and has emphasized how storytelling is an essential element
for experience design [Webe00a]. The use of a story, creating engaging main character,
increases the audience’s connection and involvement, as they can help in meaning-mak-
ing and mediation of touristic sites or events [NJCW17]. Some case study projects show-
case how TS has been applied to enhance the tourism experience. For example, The Ro-
swell Experience, a location-based story told across 32 locations in Roswell, New Mex-
ico, uses a fictional alien to introduce visitors to the area’s rich and unusual history
[Prat12]. Bear 71 [Makal2], a fully immersive, multi-platform, interactive social narra-
tive created by the National Film Board of Canada, traces the intersection of humans,
nature, and technology. Participants explore and engage with the world of a female griz-
zly bear via webcams, augmented reality, geolocation tracking, motion sensors, social
media, and other platforms and channels. More recently, in Portugal, the TravelPlot Porto
project successfully makes use of TS to publicize local brands, while informing and en-
tertaining tourists [FeAQ12].

Moreover, the transmedia interactive documentaries, Welcome to Pine Point [Welc00],
Safe Beaches, Shellfish, You (SBS&Y) [Quir00b], and KLUB [HoVi20, RoDil8] are TS
projects that were not purposefully created with tourists in mind. However, they provide
insightful experiences regarding locations (Pine Point City, Newhampshire, Maine, and
the Skaraborg region in Sweden) allowing for diverse approaches to the sense-making of
a place. Welcome to Pine Point explores the aftermath of the mine’s closure, including
residents’ loss of their homes, the resulting national diaspora, and residual environmental
damage. A range of transmedia techniques (poetry, interviews, photos, videos, visual re-
constructions) provides a rich space for readers to co-perform the experience of living in
Pine Point [Welc00].

The project Safe Beaches, Shellfish, and You (SBS&Y), combines written reporting with
photography, documentary audio-visual material, interactive graphics, and immersive ex-
periences, including “photospheres” - images of 5 beaches in New Hampshire and Maine

presented through scrollable 360° imagery enhanced by a sound piece of the beach
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environment. Both interactive works connect journalism with critical performance to ad-
dress complex sustainability issues through collaboration between diverse public partici-
pants.

The project, KLUB [HoVi20, RoDil8], uses transmedia storytelling techniques and gam-
ing elements within an AR enhanced book series and related media (board games, loca-
tive experiences). KLUB engages families in Sweden’s local cultural heritage revealing
how history, time, and space can all converge to tell stories in new, co-located
environments.

Taken together, these projects and their media points provide opportunities for the audi-
ence to imagine themselves at these locations/times and to allow the co-creation of a lived

sense of understanding [QuirOOb] of the world around us [Pratl5].

3.4 The Impact of Digital Media in Changing the Tourism Experience

The relevance of authentic experiences in tourism was defined and discussed in section
2.3. This section explores how ICT and digital media advancements have contributed to
the broader discussion around creating authentic experiences [Macc73, Macc76] for tour-
ists [PiGil1, Tuss14].

The interactions possible between locals and tourists have been developed in many forms,
and through different applications and services (e.g., Couchsurfing, Airbnb, HomeAway
[Chun17]) and situations, either online or offline [MoWC10]. More recently, some ser-
vices, such as CityFlocks, AskLocal, [Askl00] and Logal [Loqa00], are concerned with
providing recommendations and advice based on locals opinions, so that tourists get un-
biased, genuine answers from local experts. Locals are turned into guides (see vaya-
ble.com [Thin00], Urban Buddy [Jaff00], Spotted by Locals [Spot00], Secret City Trails
[Blog00]), offer travel experiences recommendations, reservations, and discounts with
local businesses, home-dining opportunities, and solving riddles to uncover unique loca-
tions.

In an academic context, Moyle et al. have explored the cultural interactions between local
communities and visitors. The authors found that locals have a variety of motivations for

social interaction with visitors, ranging from the solely economic, to having a genuine
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desire to share culture and traditions, thereby avoiding superficial and hostile contact.
However, the most common reason for interaction was found to be economic [MoWC10].
Despite the numerous applications and rich scholarly discourse on the need to connect
locals with tourists, the importance of the storytelling aspect in this exchange is rarely
mentioned in the overlap between ICT and Authentic tourism experience literature. To
fill this gap, and as part of the contribution offered by this thesis, 13 design insights have
been distilled from the literature review of works that encompass tourisms, storytelling,

and education. These insights are presented in the next section.
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3.5 Synthesized Insights in Support of the Design of TEE Experiences

Scholars agree on the complexity of the tasks involved in developing experiences that
encompass narrative, real-world location [HaWMI18], mixed-reality technology
[RoBal7], and games enhanced with narratives [NJCW17]. In an effort to address this
complexity, and as a partial contribution from this research thesis, 13 design insights (DI)
have been derived from the synthesis of literature review. The methodology followed to
gather the DI was inspired by the work of Frich et al. [FtMD18].

The initial step was the search for publications utilising the keywords “Transmedia Sto-
rytelling,” “Entertainment Education,” “Tourism experience,” “Sustainable tourism” in
two online databases: the ACM library, and Google scholar. The first was chosen as being
the digital library with the most thorough database of computing and information tech-
nology literature, and the second to help broaden the search to cover works related to
tourism that might not be included in the ACM library.

This search yielded around 1,100 results on Google Scholar and around 200 results on
ACM Library. A narrowing down process based on the author keywords and the abstract
content was carried to filter the list for relevant sources within the context of this research
thesis. The works selected contained in authors keywords’ one of following terms: “au-

thentic experience,” “local communities,” “local values,” “heritage tourism.” In the ab-

29 ¢¢ 29 ¢¢

stracts, the terms “design,” “technologies,” “process,” and “interaction” were used. These
terms were chosen so that the list of works to be analysed would have a strong component
of practical work showcasing some kind of design process using technologies and inter-
action methods geared towards building tourism experiences focused on providing au-
thentic experiences showcasing local values/heritage or communities. Furthermore, any
duplications between the two databases were also removed.

This process yielded a final list of 86 related work publications, analysed in further detail
using the software Margin Note®. With the help of software, mind maps for each related
work were created, and a broader mind map was created, gathering insights from several

sources into the same space. However, due to the scarcity of evaluated working

° E-book reader with tools for book annotation, mind mapping and flashcards. https://www.marginnote.com/
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prototypes in the fields of Transmedia Storytelling, Entertainment-Education, and Sus-
tainable Tourism, there was a need to complement and expand the search for insights.
In this second round, the aim was to search for insights within the cultural heritage and

museums experience fields. The terms searched in the author’s keywords were: “guide-

99 ¢ 99 ¢¢

lines, tourism, interactive storytelling,” “guidelines, tourism, game,” “guidelines, tour-

99 <6

ism, transmedia storytelling,” “guidelines, tourism, cultural heritage, museums.” The list

of relevant articles was narrowed down by selecting abstracts mentioning the terms “user

99 ¢

evaluation,” “pilot testing,” “design guidelines/insights.” These terms were selected to
gather design insights derived from projects that went through some user evaluation. This
yielded another list of 74 works to then analyse with Margin Note. Once again, individual
mind maps were created of each work. Related works that contributed with design in-
sights were then grouped into one bigger and broader mind map.

Figure 3:2 illustrates one section of the mind map created for the design insights (DI).
Each grey container represents a research paper which is color-coded according to the
TEE element to which it relates. For example, the dark blue insights related to
Storytelling, the green are insights related to Ubiquitous Media. Similar, or overlapping,

insights were combined and then matched to an element from the TEE framework. In the

end, this process yielded a total of 13 DI, as explained in Table 3-1.
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Figure 3:2 — Screenshots from Margin Note software, illustrating the how the software

supported the process followed for the related work review.
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Table 3-1 Design Insights for TEE experiences.

TEE
Framework

Component
Storytelling
*
Tourist

Motivations

*

Real-World

Ubiquitous
Media

*

Real-World

*

Storytelling

Real-World

*

Storytelling

Design
Insight

Authentic

storytelling
DI1)

Transition
between physical
locations and
digital content

(DI 2)

Points of interest
(POI) of the
experience

(DI 3)

Description

Tourists are interested in local stories and
information about the destination; thus, being
exposed to local stories, they will gain a rich and
authentic picture of a place [DBNNI15, FeAQ12].
Locals’ anecdotes are interesting material for
tourists, especially if they contain details such as
character names, and factual or spatio-temporal
cues [ChHK12, KiYo017]. Depending on the nature
of the designed experience and thematic topic, use
of real places of historical setting is appreciated
[Webel7b]. Audio effects and characters’ voices
are crucial in creating atmosphere in a convincing
story [NiOH06, PKCIO08]. Physical props can also
add a tangible, playful, aspect and at the same time,
act as vital pieces of evidence of the story. These
details will function as authentic cues that lead
people to perceive stories as authentic [PKCI08].
Descriptions of the physical world promote users’
natural and spontaneous interactions within the
space [BGKRO9]. A narrator (storytelling device)
as a context enhancer can connect different TS
technologies and make the experience more
homogenous. The narration can direct the
audience’s gaze in the appropriate direction to
familiarize themselves with the setting before the
beginning of the story[NiCD16, NiOHO06].
Vibration alerts and visual markers in the locations
to trigger content seem to be a successful strategy
to support the transition of user attention from
physical features to digital content [BeMAI12,
CoHu09, DBNNI15, OKGBO07]. The use of
physical props could also be used as input or to
trigger content, enabling the blend of a location
and digital content through a physical prop
[DBNN15, PKCIOS8]

Places should be chosen in relation to tourists’
interests and motivation, and to add value to the
tourist journey; Very prominent landmarks
strongly influence the trajectory of the users
[BGKRO09]. Hence, when designing, it is essential
to incorporate existing landmarks that tourists may
already have an interest in visiting. However, the
locations where the application or content is
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Ubiquitous
Media

Storytelling

*

Content
engagement
through mixed
reality
Technologies

(DI 4)

Multimedia
content

assimilation

supposed to be used/consumed should be away
from main pathways so that tourists do not block
pathways and do not disturb others around them
[HSTW17]. Location-based experiences (tours &
games) are very dependent on the accuracy of
GPS, so if using GPS technology as a support for
location-awareness, avoid points of interest (POI)
with scarce GPS coverage [NJCW17]. Visual
markers or self-reporting location strategies can
work against GPS inaccuracy and promote
exploration of surrounding spaces [NiCDI16,
Uncl00]

Specific aspects of the mixed reality, such as the
360°, 3D/VR environments, and AR can be
appreciated as they contain an extra level of
interaction and exploration to delve into, making
the experience more exciting and amusing
[NJCW17, TsBul6, Webe00c, XuBW17]. The
opposite can also happen if the audience is not
familiar with the technology, or the application
does not provide sufficient onboarding [NJCW17].
However, to maintain interest, the subject and
content must be appealing as the novelty effect of
the technology soon wears off. Attention must be
paid to how interactivity is adding to the story and
helping it to move forward (how displaying a
certain character, scene, special effect augments
the physical environment to make it more relevant
to the story). The use of virtual content should not
repeat information already available but make up
for what the physical environment is lacking
[DBTN15, HSTW17].

Usability and ease of learning should have priority
over the novelty of the interaction. More familiar
or easier interactions should be favoured, so as to
increase the comprehension of, and immersion in,
the story [Desi00]. Tracking/rendering/connection
problems still happen frequently (especially in
busy locations/attractions); experiences should be
able to adapt to these situations and allow users to
choose alternative solutions (e.g. a 360° video clip
can be offered instead of the AR view) [HSTW17].

Mobile content and stories should be short,
dynamic, and informative [RBOS19]. When
possible, divide content in sub-stories/mini-tales
that can be watched independently, possibly
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Ubiquitous
Media

Storytelling
*
Ubiquitous
Media
*
Tourist

Motivations

Tourist

Motivations

(DI 5)

Accommodate
different
audiences

(DI 6)

Rewarding

experience

(DI 7)

lasting around 2 minutes [PaDil4]. Text can be
displayed, however, when considering mobile
experiences audio might be a better option (users
“listen” to the text). When writing the story script,
it is important to consider the difficulties in
focusing on lengthy dialogues, especially if a real,
noisy city is the experience setting. The audio
media should be enhanced with captions to make a
narrative more understandable [KiYo17, NiOH06,
NJCW17]. Combine both visual and audio
information channels as they offer an effective
strategy for facilitating memory retrieval in the
recollection stage [Maye09]. Video, AR, VR can
all be used to deliver stories but are expensive to
develop; a more accessible option could be to
generate videos by playing images in a sequence,
combined with audio.

Stories should be developed to include positive
experiential cues, and story characters can be used
to communicate emotion and raise the level of
involvement with the narrative [GrBK04, GrBr00,
Moye08] and the local. For example, a main
character’s story about successfully overcoming
adversity, which is enlightening and didactic, and
a gratifying illustration of good triumphing over
evil, could prompt positive emotions [KiYo17].

Tourists visit diverse locations on diverse
occasions and with different people, such as with
families, in groups, as couples, or alone
[HSTW17]. The experiences should be flexible
enough to satisfy the diverse needs and conditions
of the wvisitor, in particular, if they incorporate
several components (searching markers, handling
tablets/mobile phones, physical tokens etc.)
[CiMc12, PKCI08, XuBW17].

Different formats in the transmedia whole can
attract different people and allow them to find
stories that better suit their needs. Experiences that
make use of a non-linear narrative give the
possibility to tourists to be more flexible and
engage in the experience wherever they are
[ScBF14].

The challenges and goals of the experience need to
be clearly defined. Instant feedback is crucial to
keep participants engaged and enable them to
progress in the experience. Continuously
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Tourist
Experience
*
Ubiquitous
Media

Storytelling

*

Participatory

Experience

Overall
TEE

Experience

Cognitive load

(DI 8)

Levels of
participation

(DI 9)

Production team
and methods

(DI 10)

rewarding tourists is good practice; they feel
intrinsically rewarded by discovering, and
exploring, unknown places. It builds up well-being
and will keep them involved in the
accomplishment of the challenge and finishing the
experience [Webe0OOa]. Games or gamification
techniques can be a successful approach for
tourists, especially if it possesses a reward system
in which they are awarded for accomplishing a task
included in a story, or reaching a destination
[NJCW17, XuBW17].

The experience’s demands on the audience’s
cognitive load should be kept in mind at all times
[BoCh18]. Learning new technologies to handle
content such as AR or VR, while grappling
orientation in real spaces, can overload the
participant’s mind and render the experience
unpleasant. GUI should be simple, re-using known
interaction strategies whenever possible [Desi00].
The audience should have the time to familiarize
themselves with the setting before the game or
story content starts, otherwise they might miss
content and feel confused about what they should
be looking at [NiIOH06, Webe00a]. Tourists should
be able to skip play locations when they do not
align with their interest or are too difficult to
“play.” The experience should not last more than 2
hours [FeAQ12, LiGG13].

The experience should foresee different levels of
participation. Participation can range from visiting
a website or a specific location [GaOt13]. Tourists
can opt to visit two or three POI, or they can get
more involved and follow the experience before,
during, and after, their trip [FeAQ12]. Tourists
could co-create the narrative by interacting with
the main character of the story (receiving email,
texts, etc.) or the experience could offer alternative
stories and interpretations [HSTW17, NJCW17].

Creating interactive stories and games require
interdisciplinary teams with creative and technical
skills (like history, architecture, art, storytelling,
gaming; production, software development,
modelling, visualization, animation, interaction
design etc.) Experts from one discipline (e.g.
Historians) should try to become familiar with the
requirements and language terms related to other
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Tourist
Experience
*
Ubiquitous
Media

*

Storytelling

Tourism
Experience
*
Authentic

Experience

Ubiquitous
Media
%
Tourism

Experience

Media
distribution
channels

(DI 11)

Local
community

involvement

(DI 12)

The experience
is as good as its

weakest part (DI

13)

disciplines (e.g. Designers) in order to provide
suggestions that will advance the production
[HSTW17, PaDil4]. Service design tools and
methods [HoEv07] can help in the design and
production of TEE experiences [NiOa09].

The essence of the story should be kept simple so
that everyone can follow and understand its core,
but hidden content can be created for the more
curious [Phil12]. While content can be unlocked
when the tourist enters a particular location, it is
important to enable access to content even
afterwards; for example, when the tourist is back at
the hotel [NJCW17]. Distribute parts of the stories
in various media channels so they can compose a
larger story and fictional world, and to stimulate
the search for the other extensions [FeAQ12,
NICW17].

Ethnographic methods and field research should be
used before the creative concept is fully formed.
These methods can reveal opportunities for design
and innovation. Because the local community has
strong ties with local, natural, social, and cultural
environment, their involvement in the design may
facilitate the integration of community’s feedback
to the experience or reaction to the story [KaCel6].
Furthermore, their early involvement can
eventually lead to community adoption of the
project and the sustainability of the experience
[NiHa00].

Technical and usability problems can spoil the
experience; for the most part, in tourism
experiences the user will be first-time users. It is
important to assist tourists [BoCh18, HSTW17].
This could be done in many ways, like tutorial
screens, videos, printed instructions on the site, or
even personal assistance. Tell what to look for,
make the essential control functions obvious and
easy to notice. Ideally, instructions should be kept
to a minimum and, if possible, integrate them in the
story as direct instructions [Desi00, HoMGO2].
The application should detect when the user is
having problems and propose solutions (e.g.
Taking too long finding a POI, opening media,
GPS connection problems) [HSTW17].
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3.6 Chapter Conclusion

There is quite a large body of work dedicated to studying how new entertainment tech-
nologies and narrative can be put in the service of sustainable forms of tourism. The body
of work presented in this chapter focuses on understanding how new technologies and
digital media have been used so far to deliver entertainment experiences supporting tour-
ists in understanding a destination’s cultural and heritage values. The 13 design insights
gathered from previous research integrate the theoretical TEE framework in informing
the design of an experience that connects visitors with a destination’s values and resi-
dents. As this research thesis moves forward into describing the design of the TEE pro-
totype, these insights are used as informative guidelines to achieve a balanced experience

between entertainment and education.
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4  First Iteration of the TEE Prototype:
Fragments of Laura

This chapter explains in detail the rationale of the research approach. It then de-
scribes the first prototype of Fragments of Laura, an experience based on the TEE
framework. Subsequently, it describes several interim prototypes and evaluations
that were conducted in order to refine the experience. Finally, the chapter highlights
how Fragments of Laura encompasses all the TEE framework elements.

4.1 Overview of the Methodology of the Research

“Research through Design” (RtD) is described by Zimmerman et al. as an approach
“where designers produce novel integrations of HCI research in an attempt to make the
right thing: a product that transforms the world from its current state to a preferred state”
[ZIFEO7]. The objective of this approach is to achieve a balance between research and
making, and to create a research prototype that communicates a research contribution.
Therefore, the product prototype acts as an instrument of design knowledge enquiry
[ZiFEO7].

In the particular context of this research, a variant of RtD called “Empirical Research
through Design Method” (ERDM) [KeBr09] was followed. The goal of ERDM is to cre-

ate experimental variability in the product prototype to formally test the underlying
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theoretical design questions in a real-world context. ERDM ideally starts by framing a
hypothesis based on input from literature review, or inspirational tools such as context
mapping or a specific technology. Then, various prototypes of artefacts or interfaces are
developed and tested based on structured principles and underlying hypotheses of inter-
action. A second iteration of the prototype might be developed based on important find-
ings. This process can be repeated several times until the right prototype is developed by
which the formularized hypothesis can be tested. Finally, the prototype should be evalu-
ated through an experiment where the target users interact with a fully functional proto-
type running in a real-world context. Furthermore, if the research question and resulting
prototype involve longitudinal experience, it should be tested in the field, otherwise (and
if applicable) context-simulation laboratory settings might suffice.

The following sections explain in detail the initial design and iterations of the Fragments
of Laura TEE experience corresponding to the ERDM stage where various prototypes of

artefacts or interfaces are developed and tested.

4.2 The Experience Prototype of Fragments of Laura Transmedia Story!©

In the following sections, the story and experience design and first evaluation of the initial

prototype of Fragments of Laura are described.

4.2.1 Overall Conceptual Design of the First Fragments of Laura Experience

The Fragments of Laura (FoL) experience was designed with the goal of raising aware-
ness of participants regarding the natural and cultural heritage of the Island of Madeira.
For this purpose, the fictional story is based on a combination of historical events, weav-
ing science, traditions, and the folklore of the Island. Despite being set in the 19" century,

many of the situations the main character faces, such as natural disasters, invasive species,

19 Conspicuous parts of the text below have appeared in the published co-authored article:

Dionisio M., Nisi V., Nunes N., Bala P. (2016) Transmedia Storytelling for Exposing Natural Capital and Promoting
Ecotourism. In: Nack F., Gordon A. (eds) Interactive Storytelling. ICIDS 2016. Lecture Notes in Computer Science,
vol 10045. Springer, Cham DOI: https://doi.org/10.1007/978-3-319-48279-8 31

The work was initiated under the Future Fabulators Project, EU Culture funded project EU Culture

Funds (2013-1659/001-001 CU7 COOP7) Consortium: Time’s Up, Madeira-ITI, FOAM, Alt Art, Coordinated by
Time’s Up (Linz, Austria)

https://futurefabulators.m-iti.org/projects/laurisilva/
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and the endangerment of the natural patrimony of the Island, are still relevant to our times.
In presenting the fictional story, the goal is to entice the audience into contemplating the
richness of the Island and reflecting on the sustainability of its patrimony by linking the
proposed fiction with current reality.

The fictional story was conceived using a classic, Aristotelian dramatic arc, in which the
protagonist, Laura Silva, undergoes a series of adventures culminating in a significant
event that should set the audience off on their final quest. Laura Silva is a young woman
who escapes a difficult childhood in an orphanage to receive medical training from her
adoptive father, who is the village doctor. She stows away on a transatlantic voyage but
eventually returns to pursue her life’s work studying, cataloguing, and defending Lau-
risilva’s unique forest. Her notes and samples are kept in a vast herbarium — an annotated
and illustrated book of medicinal plants — but Laura and the book go missing, apparently
swept away in the historic flood of 1803.

Via the transmedia experience, visitors embark on a quest to find the ancient book of
knowledge and its author Laura. Finally, the audience uncovers a series of possible story
endings, which translate into different future scenarios and that raise the question, What
impact will past knowledge and present actions have on our shared future? The experi-
ence and story were envisaged as unfolding using a location-aware mobile platform, tra-
ditional media such as handwritten journals and letters, and interactive artefacts to be
placed in significant locations as part of the immersive experience.

The next section reports on the users’ scenario that illustrates the FoLL experience from

the audience point of view.

4.2.2 Conceptual Scenario of the Fragments of Laura Experience

At the beginning of the FolL experience users are shown a video in a designated room at
the “Estalagem da Ponta do Sol,” an eco-friendly hotel overlooking the bay of a small
Madeiran village. The video features Horacio, a scientist from the future who travels back
in time to ask for help in his search for Laura Silva’s lost herbarium. In this fictional
future, the natural heritage of the Laurisilva forest is under threat and the herbarium con-
tains encyclopedic knowledge of the forest’s rich biodiversity, as well as invaluable sam-

ples of the endemic medicinal plants themselves. If the herbarium is brought to the future,
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it can be used to regenerate the forest as it once existed. In return for this help, the audi-
ence are given a glimpse into the future: how would the future of the Madeira Island
natural heritage look if the book is found, and what would happen instead if it was not?
The audience has two hours to find the book before Horacio disappears. Those who accept
the challenge are given a special device (smartphone) at the reception desk of the hotel
and directed to the first location where they will find some clues as to the whereabouts of
the famous botanist, Laura Silva. The story unfolds as the audience walks through the
village, from the top down to the pier, and ends up behind the old pharmacy, having
followed Laura’s adventures and discoveries, her victories and misfortunes. In the course
of the experience, the audience learns how various local plants can be used as remedies.
They also learn how the natural heritage of the forest has been degraded and exploited in
the past. Towards the last point of the story, the audience learns how a major flood, sig-
nificantly exacerbated by widespread and rapid deforestation, destroyed many of the vil-
lages on the south coast with Ponta do Sol hit particularly hard. An old pharmacy, be-
longing to Laura, was washed away and, with it (in our story), Laura and her wealth of
knowledge. Standing by the river outside the pharmacy, the audience discovers that there
was a lab situated on higher ground — visible from where they stand — that was untouched
by the flood. As a final step in the experience, audience members who are willing to walk
up to the location where the lab was, can check whether Laura’s herbarium is hidden
there. They find a digital note, telling them that they had found the herbarium and that
they can send it directly to Horacio. Those who did not take this final step will finish the
experience at the pharmacy, leaving Horacio empty-handed.

Once the experience is finished, the participants will receive, on their mobile device, a
360° VR animation giving them a glimpse into the future of the Island. These animations
should prompt participants to reflect on the future of the natural heritage of the Island,
but also to enjoy the 360° VR experience itself, as they learn how important nature is and

connect with the local heritage of the Island.
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4.2.3 Experience Prototype Development

Before moving into the technical production and development of the story, it was im-
portant to examine initial audience reactions. A specific Experience Prototype (EP)
[BuSu00], explained in the next section, was designed to be evaluated by a group of ex-
perts composed of, in the first instance, visiting artists, designers and storytellers, in order
to get feedback on story flow and immersion, and in the second instance, with local expert
botanists and biologists to test the credibility of the scientific information distilled
through the story. In the initial EP, the use of technology was limited, as well as the mix
of different types of media, in order to elicit feedback and critiques from users without

unnecessary distractions caused by a switch between media.

4.2.4 Methodology

Experience Prototyping is a well-known technique used in many different areas of design
to communicate design concepts, and to understand and test the flow of the user experi-
ence through physical space and across different media and means [BuSu00]. This tech-
nique was adopted to understand some key aspects of the transmedia story, such as its
experience and storytelling flow, how better to attract and engage the audience, how to
connect the scenes to the physical locations, how to balance the different media elements,
and, finally, how to make the scientific and historical information understandable to a

general audience.

4.2.5 First Fragments of Laura Experience Prototype: Insights and Results

The EP was designed to be tested in the setting of Laura’s fictional story, that is the village
of Ponta do Sol, a trendy tourist destination on the island for those looking for a closer
base to engage on nature trails and Levada walks. To deliver the experience, a probing
booklet was printed out and given to each of the participants (see Figure 4:1). This booklet
illustrates step-by-step how the mobile application will deliver the experience. A group
of 11 participants, including storytellers, designers, biologists, artists, and engineers, was

invited to test the experience. The process started by introducing the goal of the
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experience prototype and how to use the booklet. Then, it was introduced the researcher’s
role during the experience, and explained what would be expected from the participants.
Participants were asked to express their thoughts during each phase of the experience,

either directly to the researchers or by adding comments in the booklet itself.
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Figure 4:1 - Illustrative images of the experience prototype booklet. Left: Outline of sev-
eral pages belonging to the booklet; Right: One of the participants holding the booklets
used during the experience prototype.

The EP guided 11 participants through each point in the story; experimenters were per-
forming the various characters and the relevant dialogues in different locations of the
village, in order to render the story as faithfully to our original vision as possible. During
each stop, before moving on to the next point, participants had a few minutes in case they
wanted to write down comments about what they had just experienced. At the end, all
feedback was collected in three different ways: through notes taken during the experience
by the researchers; through the feedback that participants wrote in their booklets during
the experience; and through an hour-long group discussion conducted and recorded in-

doors after the experience was concluded.
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4.2.5.1 Research Insights

In general, the EP was well received. Participants saw it as a useful way to get to know
the village (with which most were unfamiliar), to engage with the physical surroundings,
and learn about the Laurisilva forest as valuable natural capital providing a range of eco-
system services. The feedback gathered will be important for further iterations and in
order to understand it more clearly the feedback is organized into three main sections:

story-related feedback, media-related feedback, and experience design feedback.

Story Feedback: Participants enjoyed the story and generally wanted to hear more de-
tails. Some participants suggested presenting the story in a more fragmented, less linear,
way and then design a “post-experience moment” where the complete story is delivered
in a linear way. Moreover, participants suggested that some story fragments needed to
contain a better “hook™ to the next fragment so that users would feel the desire to move
forward to the next location and find more story pieces. Other participants suggested im-
proving the dramatic arc of the story by adding more moments of suspense and by creat-
ing moments of empathy with Laura, the protagonist. Finally, several participants sug-
gested that the story needed to have clearer and stronger anchors to each of the physical

locations.

Media Feedback: Participants were excited by the possibility of interacting with real
artefacts and encouraged us to push for more interactions with real objects left in the real
world for the audience to find, touch, smell, and taste. One participant suggested that it
would be interesting to be able to obtain the recipes of herbal folk remedies to use at
home, or perhaps to be given herbal teas as a souvenir of the experience. During the group
discussion, mixed opinions emerged on the topic of audio versus video as a way to deliver
the story content. It became clear that some users preferred to have audio only so that
they could focus their attention on the actual physical locations rather than looking at a
screen, while others wanted the video so that they could connect more strongly with the
characters and have something to focus. Once user said: “When listening to the audio I
don’t know where to look — video gives me a focus.” More than one participant mentioned

the use of Augmented Reality as a means to see how the village locations looked in the
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18" century. Augmented Reality would also strengthen the link to the locations. One user
said: “I would like to be given magic powers to see through the walls and into a doctor’s

office from back then.”

Experience Design Feedback: Participants suggested that the distance between different
story points placed at different locations was too great. The ratio of time spent walking
between points, in other words, and time spent with the experience content itself, should
be more balanced. The ideal solution would be to find secondary activities for the “in-
between” time: to give users a task to focus on as they walked, for example, or to feed
them more of the background story via audio. Participants enjoyed the “treasure hunt”
aspect of the experience, and several wished that it could have been expanded with even
more “treasures” planted. This relates to the fact that many participants indicated that a
higher level of individual agency was desirable; they wished to interact and engage more
with the locations and the people who live and work in the village. It was generally felt
that tasks requiring users to talk and meet with people while looking for clues and fol-
lowing the story would enrich the overall experience. One suggestion, for example, was
that it would be interesting for users to have to go into a local shop and ask for something;
to gather real clues. Participants wished they had to make more choices that directly af-
fected the experience in some way — if they had to be more actively involved. More au-
tonomy when it came to finding locations and walking around the village would also be

welcome.

Moreover, if one story location point was visible from another, users would not have to
rely so much on a map, screen, or guide to navigate, but could use visible landmarks for
guidance. Finally, comments suggested that a greater sense of urgency was needed in the
experience as a whole and that users had to be reminded from time to time why it was so
important to reach the end goal of finding the herbarium. The audience appreciated very
much the factual nature of the scientific information provided during the experience,
hence a close collaboration between storytellers and botanists is a sought-after character-
istic of such a project. Last, but not least, the experience prototype was successful in

giving the authors, as well as the audience, a full impression of the story flow and its
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interactive dynamics, collecting feedback for improvements before reaching the develop-

ment stage.

4.2.6

Implications for the Next Iteration of Fragments of Laura Experience

Distilling the extensive feedback received on-site, and afterwards in the recorded focus

group, resulted in a set of main reflections and refinements to improve the FoL prototype.

These included:

1. Strengthening the plot of the story by adding scenes to increase coherence and
suspense

2. Adding audio to accompany the audience when moving from one story point to
the next, filling in background information for the participants

3. Including Mixed Reality (AR/VR) to allow participants to see the action taking
place behind closed doors, or in a different time or space, and allow for more
participant agency (in the story world)

4. Creating more connections with the local community while highlighting some

contemporary aspects of the experience
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4.3  The Design of Fragments of Laura According to the Novel Transmedia Enter-

tainment Education Framework

The feedback and insights learned from the EP were applied to evolve further the design
of FoL narrative and experience, for the enhancement of the tourist experience. The fic-
tional story of Laura Silva was adapted to work partly as a Location-Aware Multimedia
Story (LAMS), where the audience is guided through the exploration of physical locations
to unravel the narrative and gain knowledge about the history and the heritage of the
Island. The FoL LAMS!! experience was reallocated to Funchal, Madeira’s capital. Be-
cause of its high cultural and historical value, Funchal is one of Portugal’s main tourist
attractions, providing a better launching pad to inspire and involve tourists in future eval-
uations of the experience. Furthermore, due to its richness of landmarks and historical
buildings, it provides closer links between the fictional narrative, the real-world locations,
and the Island’s local values.

Users’ feedback from the FoL. experience prototype highlighted that participants wished
to interact and engage more with the locations and the people who live and work in the
village. In response to that, a hypermedia platform was envisaged to complement the
LAMS experience, collecting a variety of scientific facts about the Island’s natural herit-
age and edited as video interview clips. The hypermedia component was named Hd-Vita

and was also produced in close collaboration with the Beanstalk research team!2.

I The development of FoL. LAMS was part of the MADEIRA 14-20 FEDER funded project Beanstalk,
(2015-2020). Consortium: Madeira-ITI, Madeira Promotional Bureau. The team effort involved six re-
searchers (two programmers and two artists, one researcher with tourism background and myself ). One
programmer was responsible for the implementation of the Laura’s Pharmacy while the other was respon-
sible for implementing the mobile application. Two artists developed all the 2D and 3D assets for both
Laura’s Pharmacy and the 2D Motion Comics, the tourism researcher contributed with helping in research-
ing historical facts and connection with landmarks. My contribution to the prototype focused the develop-
ment of the overall concept and user experience of narrative (bringing in theoretical considerations into the
practical work, conducting of brainstorm sessions, contextual research to enrich the story flow, writing
dialogues, sound recording) conducting the respective evaluations described in the chapter.

12 The team working on this component was comprised of: a graphic designer, a developer, and two
digital media researchers with a journalism background, a tourism researcher and myself. The jour-
nalism researchers and the tourism researcher were responsible for collecting the video inter-
views.Subsequently, the interviews content was edited by myself with the help of the tourism
researcher who was present during the video interviews. Then graphical designer added in animations
and graphics, sounds and subtitles. The graphic designer worked closely with the developer to outline
and deploy the web portal. The journalist researcher and myself were responsible for the overall con-
ceptual design of the platform and several iterative evaluations and publications.
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These two distinct media channel components of the Fol. TEE experience were kept in-
dependent but still related so as to attract a wider variety of audiences, thereby minimizing
the risk of the audience feeling that they had missed out part of the experience. This was
inspired by other transmedia projects universes (cross-overs and spin-offs such Marvel
Universe; Conspiracy for Good, Grey’s Anatomy and Project runway) [Ther00] that pro-
vide multiple avenues for audiences to experience different aspects of the story worlds.
Extra efforts were made in order to ensure that the visual language of both components
was coherent. This was done by using similar aesthetics, textures, colours, materials, and
overall visual style (see Figure 4:2). The choice of giving the hypermedia component its
own identity was also aligned with the plan to perform preliminary evaluations of the two
main components of the transmedia experience. In this way, participants would not feel
like they are missing out one component while testing the other.

The next sections detail the adjustments made to the design presented in the experience
prototype and the initial working prototypes of the two distinct media channel compo-
nents of the TEE experience. Section 4.4 details the design of FoLL LAMS and related
evaluations. Later on, in section 4.5, more details about the design process and evaluation

of Ha-Vita, (the FoLL Hypermedia platform) are given.
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Figure 4:2 — The two distinct media channel components of the TEE experience: FoL LAMS
and Ha-Vita
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4.4 Detailing the Fragments of Laura Location-Aware Multimedia Story

4.4.1 The Narrative Adaptation

The narrative and story plot of FoLL was adjusted to a new location; this adjustment was
made to reflect the richer historical landmarks present along Saint Peter’s parish in Fun-
chal (Madeira’s capital) and the information gathered by interviewing the locals for the
hypermedia platform. As a consequence, some fictional elements and characters were
changed, while others were dropped entirely. For example, the fictional character coming
from the future, Horacio, and his quest for Laura’s herbarium was supplanted with further
details of Laura’s infancy and her journey in preserving and studying the local forest and
its medicinal potential.

In this newer version, Laura is orphaned in the 1803 flood and this tragic event is now
featured at the beginning, instead of the end, of the story. Laura spends her youth being
raised by nuns until she is eventually adopted by a wealthy English lady who sees a lot
of potential in her. Instead of escaping as a stowaway, as in the previous version, Laura
now goes to England to study among some famous naturalists. After a few years abroad,
she comes back to keep studying the medicinal potential of Laurasilva plants and set up
a pharmaceutical lab to help the local community. However, the forest is endangered as
deforestation keeps increasing. She does what she can to safeguard it, but she is not ap-
preciated by all members of the small, Island community. She falls in love with the Eng-
lish researcher and botanist, who will end up saving her life, at the cost of having to leave
her beloved Island. The story concludes with an open ending that leaves space for hy-
pothesis on her future and her legacy.

By presenting the fictional story interwoven with real fact and locations, its goal is to
entice the audience to contemplate the richness of the Island further and reflect on the

sustainability of its patrimony by linking the proposed fiction with the current reality.

4.4.2 Mobile Platform Experience Design

The FoLL LAMS experience is composed of seven touchpoints of interaction along the

streets of Saint Peter’s parish, allowing for the progression of the plot and exploration of
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the physical settings. Six of these touchpoints are realized as 2D multimedia video (see
Figure 4:3— Bottom), while one is an interactive 360° VR reconstruction of Laura’s phar-

macy, dating back to the 19th century. Details about this touchpoint are given in 4.4.3.1.

Figure 4:3 — Montage of the several types of multimedia content that comprise the FoL LAMS.
Top: Interactive VR reconstruction of Laura Silva’s pharmacy, where it is possible to see sev-
eral 3D objects dating back to the 19" century; Bottom: Frames from the 2D multimedia videos
using a motion comic as a form of animation.

The FoLL LAMS mobile application makes use of a map interface with icons representing
interaction points. Each touchpoint is associated with a story clip and a meaningful loca-
tion, and each icon on the map interface is unique and representative of this association.
Participants, supported by the map interface, must find the desired locations by walking
along a specific rote in the city, see Figure 4:4. Once they are close to the desired location,

the mobile phone will vibrate, triggered by a Bluetooth beacon indicating that they are in
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the correct story location. The content then is unblocked, and the user can press the cor-

responding button to watch the story clip.

Figure 4:4 — High fidelity prototype of Fragments of Laura Mobile Application

After watching each story clip, a synthesized interview clip, based on the Ha-Vita plat-
form’s recorded conversations with local scientists and local knowledge holders, is pro-
posed to the participant. The participant can choose to watch it, or save for later viewing
(see Figure 4:5). Furthermore, the clips work as an invitation to explore the full version

of the interviews that can be found on the hypermedia platform.

2
)
;@
=
=
w

Figure 4:5 — Screenshot from the FoL mobile interface that is presented to participants
connecting the fictional content of Laura Silva’s story with the hypermedia platform
summarized clips derived from interviews with locals.
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4.4.3 The Development of the Interactive VR Touchpoint: The Reconstruction of Laura’s

Pharmacy®

The interactive VR touchpoint of the FolL experience was designed as a 360° immersive
narrative scene to inform users about the medicinal properties of several plants and rem-
edies typical of the Island. It underwent two main iterations in line with the two versions
of the story (the first one set in the small village on the west coast of the Island, and the
second one set in Funchal, the capital of the Island). In order to promote clarity in de-
scribing the prototypes they are referred to: The Old Pharmacy (the first one) and The
Pharmacy (the second one). These iterations are a result of feedback gathered during user
evaluations. This process was necessary to ensure the most successful outcome in terms
of user experience with the interactive VR reconstruction of Laura’s Pharmacy.

The next sections summarize the design of both prototypes, the main outcomes from the
evaluations, and how they contribute towards the goal of ensuring that the storytelling,
the ubiquitous media, and the real-world components of the TEE framework, are inte-

grated successfully in this touchpoint of the Fo. LAMS.

13 Conspicuous parts of the text below have appeared in the published co-authored articles:

e Bala P., Dionisio M., Nisi V., Nunes N. (2016) IVRUX: A Tool for Analyzing Immersive
Narratives in Virtual Reality. In: Nack F., Gordon A. (eds) Interactive Storytelling. ICIDS 2016.
Lecture Notes in Computer Science, vol 10045. Springer, Cham DOI: https://doi.org/10.1007/978-
3-319-48279-8 1

e Bala P., Dionisio M., Trindade R., Olim S., Nisi V., Nunes N. (2017). Evaluating the influence of
location and medium applied to mobile VR storytelling. In Proceedings of the 16th International
Conference on Mobile and Ubiquitous Multimedia (MUM ’17). Association for Computing
Machinery, New York, NY, USA, 371-378. DOI:https://doi.org/10.1145/3152832.3156617
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4.4.3.1 Old Pharmacy: The 360° Immersive Narrative Touchpoint

The first prototype of the interactive VR reconstruction of Laura’s pharmacy was called
The Old Pharmacy. In this interactive VR touchpoint, Laura Silva, the main character,
acts in first person, reacting to characters’ demands while the participant witnesses her
actions. She is asked by a neighbour to make a traditional medicinal drink called “Pon-
cha.” In order to complete the task, Laura needs to search through her establishment to
find the right ingredients. The participant is a spectator as he watches Laura preparing the
drink and talking to the neighbour. During this process, the participant can look around
the virtual environment (360°) independently from Laura’s actions, while is informed
about the qualities and benefits of several medicinal plants through the dialogue between
characters (see Figure 4:6). This content was designed in VR to immerse participants in

a 19" century pharmacy and learn what kind of herbs and tools were used back then.

Figure 4:6 — Screenshot of the Old Pharmacy 360° narrative showcasing Laura Silva in her es-
tablishment and a neighbour asking for “Poncha,” the medicinal drink.

60



4.4.3.2 Two Evaluations of The Old Pharmacy

Two different evaluations were conducted with this prototype, each with distinct goals.
With the first evaluation, the goal was to gauge the audience’s understanding of the nar-
rative happening in the 360° VR, and how could it be improved to become more engaging.
The second evaluation of The Old Pharmacy had the goal of understanding if the experi-
ence of watching a 360° VR narrative was affected by the location in which the prototype
was experienced; and to what extent the medium (tablet or head-mounted display) on
which the narrative is presented affects the experience. Figure 4:7, provides a summary
of both evaluations where, on the left side, it is possible to see a screenshot from the first
evaluation and data captured during the visualization of The Old Pharmacy narrative. On
the right side it is possible to see images from the second user studies showcasing the two
different conditions (On-site versus Off-site using a tablet, and On-site versus Off-site
using a Head Mounted Display (HMD) under which they watched the narrative. Further
details of the measures and methodology have been published in the articles mentioned

in footnote 13 and included in this thesis, Appendix A and Appendix B.
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Old Pharmacy Evaluation 1 Old Pharmacy Evaluation 2 :
Overall experience with 360° Narrative Influence of Medium and location in 360° Narrative

& 32 users

= b
@ 3 min Old Pharmacy narrative On-site vs Off-site  On-site vs Off-site
Google Cardboard Tablet HMD-Google Cardboad
IVRUX Tool Data
E_(.;)\ Post-experience questionnaire & 20 users

Semi-structured interviewed @ 3 min Old Pharmacy narrative

@\ Post-experience questionnaire

Figure 4:7 — Summary of the details of the two evaluations conducted with The Old Pharmacy
prototype. Left: Screenshot from data captured during the visualization of The Old Pharmacy
narrative; Right: Images from the second user studies showcasing the two different conditions.

Focusing on the main takeaways relevant to the scope of this research, data from partici-
pants highlighted the need for several adjustments in the story flow and pacing [BDNN16,
BDTO17]. Users wished for a deeper engagement with the narrative and a greater sense
of'agency/freedom to explore the virtual world [BDNN16] of the pharmacy. Furthermore,
it was concluded that the location where the user is when watching a 360° narrative affects
the user experience [BDTO17]. It was also concluded that the medium used to view the
360° narrative does affect the experience; using the tablet as a medium is more demanding
when taking the experience on-site. Furthermore, handling the tablet is more physically
demanding due to the need to have arms extended throughout the duration of the experi-
ence. Another detail to take into account is that when the experience is taken in a public
space, requiring the user to be orienting the tablet towards other people, this might make

them feel self-conscious about what others are thinking about the activity [BDTO17].
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After these two evaluations’ results, the approach to narrative in 360° was refined, and
the 360° VR touchpoint was reformulated through a gaming strategy, thereby enhancing

the agency of the user. The next section details the new experience.

4.4.3.3 The Pharmacy: A 3602 Mixed Reality Touchpoint**

The redesigned version of the 360° VR touchpoint was named The Pharmacy, to distin-
guish it for the previous prototype. The premise of the task remained the same: to prepare
the medicinal drink called “Poncha.” However, in this version, in order to increase
agency, participants embody the character of Laura to prepare the drink. This change led
the experience to move away from a 360° immersive VR narrative, which was non-reac-
tive to the participants’ input and presence in the scene, into a Mixed Reality (MR) expe-
rience by creating a direct mapping between sensory—motor actions in both the real and
virtual worlds. The synthetic content, Laura’s pharmacy, and the participant’s real-world
actions are now able to react to each other in real-time forging a new hybrid/mixed reality
[SpHN19].

The participant needs to search through the virtual pharmacy environment to find the right
ingredients/objects that make up the “Poncha’ recipe. Accomplishing this task encour-
ages the participants to navigate and explore the virtual environment by moving around
the mobile phone. In The Pharmacy, there are 15 objects/ingredients that are interactable,
Figure 4:8 — Left Bottom. These were selected as representative of several traditional
products or representative of traditions, in this way allowing for the inclusion of more
information regarding local products and herbs.

When the participant is within reaching distance of one an object, the object is highlighted
visually with a glow effect, and the participant can select it with an on-screen tap, Figure
4.8 — Right Bottom. After the selection, she/he is informed about the qualities and benefits
of such products through the conversation between the character (Laura) and the neigh-

bour, Figure 4:8 — Left Top. When an object that is part of the set of ingredients needed

14 Conspicuous parts of the text below has appeared in the published co-authored article:
Dionisio M., Bala P., Nisi V., Oakley I., Nunes N. (2018) Step by Step: Evaluating Navigation Styles
in Mixed Reality Entertainment Experience. In: Cheok A., Inami M., Romé&o T. (eds) Advances in
Computer Entertainment Technology. ACE 2017. Lecture Notes in Computer Science, vol 10714.
Springer, Cham DOI:https://doi.org/10.1007/978-3-319-76270-8 3

63



to make the drink is selected, the user receives encouraging on-screen and auditory feed-
back. In this way, participants can explore the 3D virtual environment freely and can

“learn by doing, ” since they will embody the role of Laura while preparing the medicinal

drink.
D\I‘

Figure 4:8 — Left Top: Participant holding Project Tango' device running The Pharmacy; Left
Bottom: Screenshots from The Pharmacy showcasing the 3D environment, an example of a
correct ingredient (green glow); Right Top: The 3D character of Laura’s neighbour with the
“Poncha” bottle; Right Bottom: The Pharmacy room layout (orange dots are selectable objects,
and green dots are selectable objects that need to be collected in order to make the medicinal
drink “Poncha”).

15 https://www.intermodalics.eu/project-tango
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4.4.3.4 Evaluation of The Pharmacy

As the development of The Pharmacy progressed, it was challenging to conceptualize the
navigation style that would provide the best user experience while exploring the virtual
environment. To overcome this, an evaluation of The Pharmacy was conducted which
yielded contributions outside the research goal of this thesis, with regard to how Naviga-
tional Styles (NS) impact Mixed Reality (MR) entertainment experiences (see Figure 4:9
for a summary of the study details and illustrates the three different conditions that were
tested regarding the NS). The green represents navigation actions, and red represents
looking actions. Objects are selectable by touching the screen. The Hybrid interaction
technique revealed to be the most balanced NS to be used in The Pharmacy. Further de-
tails regarding the motivation, methodology, and resulting outcomes were published in

the research paper mentioned in footnote 14 and can be consulted Appendix C.

One of the outcomes of The Pharmacy MR touchpoint evaluation was how it was seen as
a positive experience, with participants reporting feeling involved and immersed in it
(despite the NS). Furthermore, this study contributed to making informed decisions re-
garding the NS of the VR environment, to ensure participants had a pleasurable experi-
ence with it. The study pointed out that the Hybrid interaction was the best NS approach.
In this interaction technique, the participant rotates both the device and themselves (phys-
ically) to look around in the virtual environment and uses the virtual joystick to move
around back and forward. The mobile device’s gyroscope and accelerometer control the
participant’s orientation and a virtual joystick enables navigation to different locations.
This NS is particularly relevant given safety concerns and to the fact that it will be used
in a public context. Finally, some participants expressed through informal feedback how
they wished to able to consult the “Poncha” recipe, as they would often forget what the

ingredients were that they were searching for inside The Pharmacy.
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Figure 4:9 — Summary of the details of The Pharmacy evaluation.

4.4.4 Evaluation of the First Prototype of Fragments of Laura, a Location Aware Multi-

media Story'®

Once the FolL Location Aware Multimedia Stories (LAMS) prototype was completed, it
was important to evaluate the experience in order to understand the story flow, its usabil-
ity, and its overall user experience. As the different multimedia assets and mobile appli-
cation were being developed it, it was crucial to identify if there were potential usability
problems, low engagement or immersion with the narrative, and how well would the 3D
interactive MR touchpoint integrates with the Fo. LAMS. Furthermore, an opportunity
was found, in section 3.2, to explore if Mobile VR (MVR) can be used to enhance the

16 Conspicuous parts of the text below have appeared in the published co-authored article:

Dionisio M., Bala P., Nisi V., Nunes N. (2017). Fragments of laura: incorporating mobile virtual reality in
location aware mobile storytelling experiences. In Proceedings of the 16th International Conference on
Mobile and Ubiquitous Multimedia (MUM ’17). Association for Computing Machinery, New York, NY,
USA, 165-176. DOIL:https://doi.org/10.1145/3152832.3152868
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cultural heritage sites within the specific context of LAMS. As a result, this section de-
scribes a study designed with two clear objectives:

To understand the overall user experience of Fol. LAMS experience.

To understand how successful the pairing of immersive MVR with LAMS would be, and,
in particular, to study the best medium (and its implications) to deliver The Pharmacy
interactive MR touchpoint.

Further details regarding the motivation, methodology and resulting outcomes were
published in the research paper mentioned in footnote 16 and can be consulted in Appen-

dix C.

4.4.4.1 Fol LAMS Prototype Implementation

The refined Fol. LAMS concept was delivered through a mobile application in which the
main interface is composed of a custom-made map containing clickable buttons repre-
senting meaningful locations (see Figure 4:10). It was programmed using the Unity game
engine [Unit00]. When the first working prototype of the mobile application was ready,
four out of seven of the multimedia touchpoints were completed. Touchpoints one, two,
and four, correspond to 2D multimedia videos, while touchpoint three is the interactive
MR touchpoint - The Pharmacy.

In touchpoint one, the audience gets to know the protagonist, Laura, and learn how she
ended up as an orphan being raised by nuns. Touchpoint two reveals her growing interest
in botanical science and how she desires to pursuit it despite the nuns’ disapproval. In
touchpoint three, the audience moves around Laura’s establishment and sees how she is
trying to help the local community and preserve the forest. In the final touchpoint, the
audience views how Laura has to escape the Island because of rumours circulating against
her. These touchpoints already deliver an experience overview of the overall narrative,
and for this reason the prototype was tested (although incomplete) to understand partici-
pants’ engagement with the narrative theme, and to test the interface usability.
Participants, supported by the map interface, must find the desired touchpoints by walk-
ing to specific locations. Once at the desired location, they must find a physical marker;
the presence of a physical marker indicates the story location (see Figure 4:11). The par-

ticipant approaches the marker, the content is unblocked, and he/she can press the
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corresponding button to view the multimedia associated. For the purpose of this
evaluation, upon arriving at The Pharmacy touchpoint (see Figure 4:10, touchpoint 3),
participants have to discover a hidden clue (see Figure 4:11, the first image showcases
the marker and instructions for the hidden clue). This clue was a tangible piece of paper
containing the recipe (ingredients and procedure) to make the “Poncha” drink (see Figure

4:11 - middle section for a photograph of the clue).

This clue was added for two reasons: firstly, to strengthen the connection of digital
content with the location and reinforce the sense of agency of the players, and, secondly,
to understand if a “Poncha’recipe would help the participants accomplish the task of
making “Poncha” in the virtual world. This was because, in the previous evaluation of

The Pharmacy, participants expressed that they would forget the ingredients.

3

-

BE w © .f//i
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T

Figure 4:10 — Top: Screenshot of mobile application map interface; Bottom: Screenshots
of the motion comic (Touchpoints: 1,2 and 4) and Screenshot of the interactive MVR
touchpoint 3.
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4.4.4.2 Summary of Study Design and Data Collected

Connecting to our motivation, Section 4.4.4, one further evaluation was designed, which
had two main objectives:

To understand the overall user experience with FoL. LAMS.

To understand how successful the pairing of immersive MVR with LAMS would be.

To achieve these goals the study was designed with two conditions (Condition 1 Mixed
Reality - CIMR and Condition 2 Head Mounted Display — C2HMD). Each condition de-
livers a very similar experience in terms of the locations, story, mobile application inter-
face, and goals, but the main difference between the two lies in the medium that supports
The Pharmacy touchpoint, and the subsequent use of head-mounted displays (HMD).
This approach allows us to understand what the impact of MVR technology in the FoL
LAMS would be, since a comparison can be made between pairing of immersive MVR
with LAMS (C2HMD) and not using HMD (C/MR). At the same time, and since the
narrative and overall mobile application interface does not change between the two con-
ditions, it is possible to understand how well the Fol. LAMS experience works in terms
of participants’ engagement with the narrative, and to test the interface usability.

The study procedure was the following:

1. Upon their arrival at the researcher’s office, the experiment protocol was ex-
plained to the participants, who were given a consent form by the experimenters
and asked to fill out a small questionnaire to gather some demographic data; this
first part of the procedure took no longer than five minutes. Participants were ran-
domly assigned to one of the conditions. Participants in the first condition, C/ MR,
interacted in touchpoint three, The Pharmacy, using only the mobile phone screen
display; essentially, the MR version described in 4.4.3.4 with a Hybrid navigation
style. Participants in the second condition, C2HMD, would interact with The
Pharmacy using an HMD; essentially, the mobile phone display inside a Google
Cardboard. Table 4-1 summarizes the differences between the conditions, and
Figure 4:11 illustrates them.

2. Participants were then led to the start point of the experience - an outdoor public
location within the University campus. Participants were handed a smartphone
(Samsung S5), equipped with headphones and with the Fol. mobile application
installed and running.

69



3. Participants had to discover the four touchpoints (see Figure 4:10) by interacting
with the mobile application and looking around them to discover the physical
markers. Upon the arrival to the third touchpoint, participants interacted in The
Pharmacy according to the assigned condition ( Table 4-1). As the participants
experienced the Fol. LAMS, the experimenter observed from a distance of around
4-5 meters (shadowing). The experimenter had previously explained to the par-
ticipant that his presence should be completely ignored.

4. The tour lasted around 20 minutes and, once the participant had finished, the ex-
perimenter led him back to an office in order for the participant to fill out a self-
reported questionnaire, taking around 10 minutes. This questionnaire was com-
posed of pre-defined and validated scales: Flow Short Scale [EnRh08], User Ex-
perience Questionnaire — UXQ [User0Oa], Game Experience Questionnaire
(GEQ) [GKPOS].

5. Finally, the experimenter conducted a semi-structured interview with a set of 5
pre-determined questions, approaching, in general, how they felt about the expe-
rience, and, some questions that arose from the shadowing. This section of the
procedure took no longer than 10 minutes. The overall experimental procedure
lasted around 40 to 45 minutes, and participants were compensated with a choco-
late bar at the end.
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Table 4-1 - Summary of differences between conditions CIMR and C2ZHMD

Medium Interaction required Clue

Walk: Continuous touch in
X “Walk button” .
CIMR Mobile Phone Screen ) ) Recipe
Object Selection: Touch

input on virtual object

Walk: Continuous Pressing
Mobile Phone Screen + in Cardboard Button

Recipet+Google
C2HMD Google Cardboard Object Selection: Target
. . Cardboard
HMD virtual object and press the
Cardboard Button

C1
—_—

Pattdl Pyttt
Lanira beft pous semething C2
to help in this vioey poing!s —_—
Clue: Look arcund? It's well hidden,

Figure 4:11 — Differences between CIMR and C2HMD in terms of the user experience.

4.4.4.3 Participants

A total of 24 users participated in the study (14 male and 10 female). The 24 participants
were randomly assigned between two conditions (independent measures), with 13
participants in condition CIMR and 11 participants in condition C2HMD (for further
details refer to Table 4-2). Participants were recruited using a snowball sampling
methodology. It was more appropriate to have different users in the two conditions
(independent measures) to remove the carry-over effect that would result from the user
going through the experience more than once, as this would most likely result in a

decrease of engagement and motivation, as a result of already knowing the story.
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Table 4-2 — Participants’ gender and age range frequency data per condition

. Age Freq
Condition Gender Freq. Percent Percent Total
Range
Male 9 69.2% 18-24 3 23.1%
CIMR 25-24 8 61.5% 13
Female 4 30.8%
35-44 2 15.4%
Male 5 45.5% 18-24 6 54.5%
C2HMD 25-24 4 36.4% 11
Female 6 54.5%
45-54 1 9.1%

4.4.4.4 Summary and Discussion of the Results

The FoLL LAMS experience was, in general, well received and enjoyed by the participants
since high score values were reported in dimensions of the UX questionnaire such as
Attractiveness, Novelty, and Stimulation for both of the conditions (see Figure 4:12). The
feedback received was very positive with most of the participants highlighting how much

they enjoyed the overall experience of a LAMS coupled with The Pharmacy touchpoint.

The feedback was divided into three main takeaways:

1. Finding the balance between multimedia an immersive multimedia content

2. Challenges in embracing Mobile VR

3. Provide “onboarding” time for an MVR experience
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Figure 4:12 — Results for the FoL LAMS User Experience Questionnaire showcasing 2 dimen-
sions with excellent results (Attractiveness, Perspicuity), 2 dimensions with good results (Ef-
ficiency and Dependability) and 2 dimensions with above average results (Stimulation and
Novelty)

Finding the balance between multimedia an immersive multimedia content: Partici-
pants enjoyed the combination of media between the videos and the interactive scene.
Participants felt that the experience was balanced in terms of the amount of 2D and 3D
content. However, this is a factor that needs to be pondered in future iterations as the
interaction with The Pharmacy was something that absorbed much attention from the
participants and it should not become something mentally draining or tiring. Furthermore,
the incorporation of media such as audio, which does not require the participants to ac-
tively focus on the screen, is beneficial as it maintains the variety of media (which is

enjoyed by the participants) while allowing them to consider the locations they are in.

In general, participants scored high values in Competence, Immersion, Flow and Positive
Affect, and low values in Negative Affect, Tension and Annoyance and Challenge (all
components of game experience questionnaire), indicating that participants had a pleasant
game experience independent of the condition in which they were. In time, the task could

be pushed to be even a bit more challenging (see Figure 4:13).
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Figure 4:13 — FoL LAMS Median Scores in the Game Questionnaire dimensions in each
of the conditions.

Challenges in embracing Mobile VR: Despite the encouraging feedback from the par-
ticipants, it is essential to acknowledge that mobile VR is still not widely accepted so-
cially. Some participants mentioned being uncomfortable during certain moments of pub-
lic use. A suggestion received was that the interactive scene should be done in a reserved
location. Moreover, we observed users physically walking while interacting in The Phar-
macy, in both conditions. This behaviour was not foreseen when The Pharmacy was de-
signed. Most likely, the nature of the interaction required in the virtual environment
(walking and exploring) promoted this behaviour in the real world and, in fact, it was
quite worrying, as we feared for participants’ safety in the physical environment. This
exploration task is not ideal for a busy location (with people passing by, obstacles, or
vehicles), or tight spaces (where users could bump into walls). Suggestions as to how to
overcome this problem propose to have passive story visualization, where the action is
happening virtually around the participant, and no user interaction or exploration within

the VR environment is required.
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One of the goals of this study was to understand the users’ experience while interacting
with MVR in a public context, and it was not surprising to discover that participants found
CIMR more familiar and easier to adapt to, compared to C2HMD. C1 condition seems to
have a broader reach and acceptance by the audience since it relies on more common
interactions present in current mobile computing interaction (e.g. touch to select objects
and press buttons to move), while the interaction in C2 using HMD’s is still less common

and harder to adapt to.

Provide “onboarding” time for a MVR experience: It is interesting to highlight that
participants felt the need to have some “preparation” before the interactive scene. Partic-
ipants need to be put in the right mind-set as, until that point, the device that they were
using was taking a different interaction format. In a way, particularly for participants in
the condition using the HMD, it seems that the use of the phone inside Google Cardboard
disrupted their mental model of the mobile phone role in the context of the experience.
Hence, future iterations of the experience should be designed in a way that gives the users
“onboarding time” in the transition between different types of mediums (videos vs VR).
Despite this, it is also interesting to see that participants felt more Competence and Chal-
lenge in condition using the HMD. One reason for this could be the fact that, since the
task to use the cardboard revealed to be more challenging, participants also felt more
empowered after being able to achieve the task and this, in the end, became more reward-

ing.

4.4.4.5 Limitations of this Fol LAMS Evaluation

The study was conducted on the university campus and not in the intended location of the

city centre. This location was considered as a “safe setting” for the participants to engage

in an interim evaluation of the partial prototype, focusing in particular on the integration

of LAMS with MVR.
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4.4.4.6 Implications for the Final Iteration of FolL LAMS

The quantitative and qualitative data analysis presents encouraging results in terms of the
overall experience. The media presented was praised by participants and they have
enjoyed the overall concept of finding the FolL. narrative by the format of a LAMS.
However, generally speaking, the audience reported uneasiness in embarking on MVR
experiences utilizing HMD’s in public spaces, just yet. This study was just a first attempt
in understanding the use of MVR coupled with LAMS and it opens promising avenues
for future research in order to understand how such experiences should be designed to be
more comfortable for the users, and hence easily adopted. The future iteration of this work
will include a redesign of specific usability issues and bugs found in the mobile
application. The hidden clue about the “Poncha” recipe was interpreted as useful and an
interesting feature to be included in an improved version of The Pharmacy. In terms of
the user experience, it was fundamental to reconsider how to improve the transition
between the different types of media and provide an “on-boarding” time before the

participants interact with The Pharmacy touchpoint.
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4.5 Ha-Vita, the Hypermedia Platform design and evaluations®’

The development of Ha-Vita, a hypermedia component of the Fol. TEE experience, in-
tended to build a connection and empathy with the local community, evolved along two
main stages. Phase 1 concerns the conception and content design of the platform based
on the gathered literature, informal interactions with local scientists, local artisans, with
details in subsection 4.5.1. Phase 2, subsection 4.5.3, concerns the design of the web plat-
form and how it took inspiration from the relevant literature on community-based tour-
ism, and the video interview topics, to allow visitors to engage in activities around the

Island that enable deeper contact with the locals and their way of life.

451 Phase 1: Ha-Vita 1.0

Content Creation: The format of video interviews was chosen to give visitors the sense
to “get to know” the community members and hear from them directly. Interviewees were
carefully chosen based on their expertise and knowledge on local heritage, crafts, and
biodiversity, and their availability to be interviewed. The interviewees represented two

different sources:

1. Scientific knowledge holders
2. Local folk knowledge holders

All interviewees were informed of the general project goal to stimulate and instil in tour-
ists an interest in the natural heritage and folk knowledge of Madeira. Open-ended ques-
tions were asked to scientists regarding technical distinctions of terms such as “native”
and “endemic” plants, or the causes of wildfires or floods on the Island. Local residents

were posed general questions about their knowledge and experience with the flora, fauna,

17 Conspicuous parts of the text below have appeared in the following published co-authored articles:

1. Dionisio M., Silva C., Nisi V. (2019) Fostering Interaction Between Locals and Visitors by De-
signing a Community-Based Tourism Platform on a Touristic Island. In: Lamas D., Loizides F.,
Nacke L., Petrie H., Winckler M., Zaphiris P. (eds) Human-Computer Inter-action — INTERACT
2019. INTERACT 2019. Lecture Notes in Computer Science, vol 11747. Springer, Cham
DOL:https://doi.org/10.1007/978-3-030-29384-0 46

2. Nisi V., Dionisio M., Silva C., Nunes N. (2019). A participatory platform supporting awareness
and empathy building between tourists and locals: the Ha-Vita case study. In Proceedings of the
13th Biannual Conference of the Italian SIGCHI Chapter: Designing the next interaction (CHItaly
’19). Association for Computing Machinery, New York, NY, USA, Article 16, 1-10.
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and traditional products of Madeira. The content and thematic areas addressed in the plat-
form were directly mapped to themes of the fictional story content.

After three months of work collecting interviews, 18 interviews of various length were
gathered. The content and themes where analysed and matched to the fictional story
themes, and finalized into seven categories: Laurisilva, Madeira’s Fauna, Traditional
Products, Hydrological Balance, Macaronesian Forests, Invasive Species, and Natural

Disasters (represented in Figure 4:15 — 7 Themes Page).

Conceptualization of the Interface: The Ha-Vita hypermedia platform homepage
presents a promotional video introducing the platform’s main goal (see Figure 4:14 —
Top). The graphical design highlights the connection to Madeira’s nature and traditions;
for example the main logo represents of one of the indigenous trees (see Figure 4:14 —
Bottom) and the third icon in from main categories depicts “Poncha” - one of the
traditional beverages of Madeira (see Figure 4:15).

The top of the homepage contains a drop-down menu, where clicking on the word Epi-
sodes leads to the identification of the seven themes, as drawn from the interviews and
extensive interactions with the locals. The icons in the drop-down menu expand and, by
clicking inside the expansion, the visitors are forwarded to the page where the locals
express their knowledge regarding the chosen topic (Figure 4:15 — Specifies of the
Madeiran Fauna’s video page). The interface was deployed using a customized

WordPress template.
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About

Ha-Vita means “there is life” in a mixture of Portuguese (H4) and Latin (Vita).

Ha-Vita s a web-based interactive mulllinear repository of video interviews covering many
aspects of Madeiran nature and culture.

Ha-Vita explores the interaction between residents and visitors by giving voice to locals o talk
about the richness of Madeira Island's natural capital and local culture. It is a repository of
anecdotes shared by local people as well as of educational information and scientific
knowledge explained by biologists, engineers, and historians.

Ha-Vita is also a transmedia project, which means that it provides a story experience across
multiple platforms and formats. Thus, the project unravels through two different interdependent
media channels: Ha-Vita itself and the location aware mobile fictional story Fragments of Laura
(Fol).

Ha-Vita was designed to complement Fragments of Laura mobile story, as our goal is to
connect the overall audience of the app - Portuguese and foreign visitors — with local scientsts,
traditions, and day-to-day events.

Ha-Vita is also a space of dialogue, in which we want to invite locals and visitors to contribute

with questions, comments, or by sending photos, videos, or posts. H o m ep a g e

Ha-Vita is part of an ongoing research project that started several years ago under the Future
Fabulators EU project, and continuing under Beanstalk regional project centered around the

Wl

Atrar

Figure 4:14 — Top: Ha-Vita Homepage; Bottom: Close up detail of logo
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Figure 4:15 — Montage of the interaction sequence from the 7 Themes page to the Ma-
deira Fauna webpage.

The content was available in the platform in a non-linear, modular fashion. At an early
stage of the prototype, the communication between the visitors and the locals was still
quite restricted, being only granted through allowing comments on the videos. In order to
enable a sense of empowerment of locals through the interaction with visitors, the plat-

form needed to be more interactive.

4.5.2 Pilot study of Ha-Vita 1.0

A pilot study aimed at gathering tourists’ first insights on the web platform concept, con-
tent produced, graphic interface, and user interaction, was conducted in the lobby of a

five-star hotel, in the touristic district of Funchal. This section summarizes the procedure
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and overall results of the study. The study'® was published as a full paper (see the second
reference in footnote 17). For the complete description, including details on methodology,
sample and results, see Appendix E.

To evaluate the Ha-Vita platform, a table was set up in a hotel lobby with a computer and
tablets

Figure 4:18 — Pilot study setting). Researchers invited the guests to interact with the plat-
form. A semi-structured interview was designed to probe into three main areas: A) Con-
tent; B) Interface; C) Connection with locals. The whole protocol lasted 15/20 minutes.
Twelve European guests, ranging in age from 14 to 65, participated in the pilot and were
rewarded with a locally produced vegetal sponge. Interviews were recorded and later
transcribed into NVivo software.

The pilot study gave insights across three main themes:

1. The platform content
2. Improvements

3. Interaction between visitors and locals

The platform was well received in terms of its design and interaction, but especially in
terms of its content featuring local residents. Its content was seen as a valuable source of
authentic information about the Island. However, the platform goal should be clarified,
with clear connections with location around the city and advices/recommendations. Fi-
nally, the interaction between locals and visitors was considered positively, although
some concerns were raised. Details of the study findings are captured in the table below

(see Table 4-3).

18 This study involved 4 researchers (One digital media researcher with a journalism background, one de-
signer, one tourism researcher and myself). The researcher with the journalism background was the main
responsible for the designing and conducting the pilot study in the hotel lobbies. The tourism and designer
researchers were responsible for helping out in several logistical aspects related with conducting the inter-
views. My role was to analyze the data from the interviews and distill insights.
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Table 4-3 — Results of the pilot study, grouped by Nvivo nodes and illustrative quotes

Platform Content: 1) Design and interaction were simple; 2) Participants enjoyed
and found the content shared by the locals relevant; 3) Scientific content was valued
to confirm knowledge obtained during their explorations; 4) Videos featuring the lo-
cals sharing folk content was perceived as being authentic; 5) Ha-Vita had enabled
them to gather new knowledge about Madeira and its ecosystem; 6) Added motivation
to explore the island more; 7) Participants imagined accessing Ha-Vita, before and
during the travel.

PSUI- “she is really authentic, (...) I could meet her out in the street, and she would just talk
to me like this...”

PBI1-*I haven't realized it been so many natural disasters! (...) deforestation, so that’s what I
discovered, and I also feel... sympathy for the people who were caught in the natural disas-
ters...”

PJI1-*Iwas unaware of all this unique nature, there is more than you realize, different birds,
plants, different species”

PSU4- “I think the combination of being out there and then catching up with background is
very good...”

Improvements: 1) Include advice on what to do, or not do, in order to preserve local

nature, biodiversity, and traditions; 2) Videos should be tied with locations around the
island (e.g., That bird can be found in X location/city); 3) Add a clear message about
the website goal; 4) Add a short textual description before the video summarizing the
subject.

PSUG- “It is simple to navigate and go around it... (says spontaneously before the question)”
PGHI-"(...) interesting videos, but it doesn’t become clear... what you want to tell me..”.
PSITI- “just tell us want we can do ... people don't like to think...”

Visitors and locals’ interaction: 1) the videos triggered curiosity about the locals; 2)

Some participants felt prompted to interact with the interviewee while locals or others
foresee difficulties in the communication and logistics.

PS2-*(...) Iwould ask the best places to go, about to finding about locals, what they are doing,
maybe there are traditional festival going on if there is something very special happening...”
PSU*- “The Poncha lady, I think that is really authentic. I would ask for recipes, how to find
the herbs out in the trails.”

PAI-*(...)not really, only between a group of friends, but not me, myself”

PSH2- “That is very difficult because they obviously speak a different language (...)”
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Implications of the findings for the Ha-Vita design and follow-up study: While the
platform was generally well-received, visitors are transient individuals and do not usually
have time to divert from their holiday plans. As a result, most of them engaged in the
study in a rushed and reluctant way, echoing [MoWC10] findings. Therefore, it was de-
cided that, in order to have participants committed to discussing the platform for longer
and to probe more in-depth opinions, a focus group was a more suitable approach to eval-

uate phase two of the hypermedia platform.

4.5.3 Phase 2: FoL Web Platform 2.0

Section 2.3 of this thesis, Understanding the Tourism Experience, highlights how the di-
rect involvement of local communities in touristic activities could benefit both visitors
and locals [MoWC10]. From the visitors’ perspective, it would provide the opportunity
for an authentic experience, and for the locals it would provide empowerment. Hence,
this design phase of Ha-Vita focuses on detailing the Hypermedia features designed to
bring tourists and visitors closer together. Consequently, the Ha-Vita hypermedia plat-
form was extended so that locals could be contributors to the platform, beyond the content
for the main themes videos. These contributions can take the form of activities and work-
shops advertised on the platform itself.

For the locals who contributed to the video content, their picture appears on the right side
of each video. Below the picture, there is a highlight pointing out to the visitor viewers
of the platform if the local offers an activity. By clicking on that section, visitors will be
able to see which activity is proposed (see Figure 4:16). Visitors can also have an over-
view of all locals participating in the platform, while locals have access to a backend

allowing them to manage their connection with the visitors (see Figure 4:17).
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Figure 4:16 — Features enabling visitors to connect with locals. Left: Hovering on the locals’
photographs keywords showcases a summary of who the local is. Right: Activities showcase a
description, date, type contribution, explanation, on how to sign up and a contact form in case
doubts arise.
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Figure 4:17 — Top: Complete list of all the locals participating in the platform with whom vis-
itors can connect, and instructions on how to connect. Types of possible connections: Sending
messages or enrolling in activities. Bottom Left: Locals profile page featuring the contacts from

the visitors and activities they are currently organizing; Bottom Right: Form for Locals add a
new activity.




4.5.4 Evaluation of Ha-vita 2.0: Focus Groups Study

A specific study was designed to understand how different stakeholders would respond
to the concept of the FolL Hypermedia platform, involving local community members
who held “popular/folk knowledge” (e.g., popular wisdom about medicinal plants), local
“experts” (e.g., local scientists and tourists operators), and visitors to Madeira Island (

Figure 4:18). The sessions were moderated by two facilitators and two assistants who
helped in the setting up and documentation of the sessions (always the same across ses-
sions). Sessions were recorded both in audio and on video; observations and non-verbal

interactions were noted'®.

FG Local Community FG Visitors
L8 |

Figure 4:18 — Images from the conducted evaluation sessions

19 Similarly, to the pilot study, the focus group also involved the 4 researchers (the same team: One digital
media researcher with a journalism background, one designer, one tourism researcher and myself). I was
the main responsible for designing and conducting the focus group study. The journalism researcher was
also co-moderator of the focus groups. Both of us were responsible for recruiting the participants and the
performing the thematic analysis to the data from the focus group sessions.

The designer was responsible for recording the session in video and audio while the tourism researcher was
responsible for transcribing the data resulting from the videos.
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4.5.4.1 Design of the Focus Group Session

The facilitator presented the general purpose of the focus group (FG), introduced the re-
search team, and gathered consent forms. An icebreaker activity followed, and then the
Ha-Vita platform was showcased, projected onto a large screen followed by a discussion
designed to elicit comments and feedback on the platform. Throughout the text, we have
replaced the participants’ names with identity codes (IC) referring to each FG and the ID
of the participant (e.g., FVC: Focus Visitors Letterfakename).

Table 4-4 — Characterization of the participants and focus group sessions

Sessions / Participants General Characterization Durzftl.on/N
Participants

Local Community: Age ranging from mid-thirties to late sixty, residents in

Nun’s Valley locality; Elderly handcrafters, farmers and stay-at-home women, 0min /6

or retired people, but all were active members of the community center; IC’s:
FLC; FLL; FLA; FLM; FLJ; FLMR

Experts Community: Participants with different expertise: 1 environmental
researcher/geographer (FERQ), 1 Biologist (FECG); 4 participants with back-
ground in tourism (one travel agent (FERP), one guest relations manager | 120min/6
(FESC), the head of the government touristic projects (FECN) and a tourism
Professor from the local university (FELM);

Visitors: 6 females and one male with ages ranging from 24 to 44; All partici-
pants had a higher education degree; 2 participants were Portuguese (from
mainland Portugal), 1 Romanian, 1 Italian, 1 German, 1 Turkish and 1 Spanish;
IC’s: FVMM, FVMF, FVIA

60min /7

4.5.4.2 Results

The main results from the focus group (FG) are presented in this section and were pub-
lished (see the first reference in Footnote 17). All FG were recorded and audio files tran-
scribed. Two researchers, using a thematic analysis approach supported by Nvivo soft-
ware, analysed the resulting data.

Firstly, open coding was used to create high-level categories individually, then these were
reviewed and their separate efforts merged into new common categories. Secondly, the
information was grouped into affinity diagrams used to explain the relationships between
categories. Thirdly, the most frequent concepts and insights were organized for each fo-

cus group, followed by the description of each one with illustrative quotes given by users
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in the interviews. First, the results from each focus group are presented separately, and

then the overall findings and discussion are presented in Section 4.5.5.
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Table 4-5 — Summary of the Local Community Focus Group

Positive reactions of the community to the multimedia content of Ha-Vita platform: 1) Partic-
ipants enjoyed watching its content and felt proud of viewing the local community members featured
in the video interviews (FLC2); 2) Most enjoyed videos: The Laurisilva Video (featuring a priest-
scientist), the Traditional Products explained by locals themselves, and the Exotic Species video; 3)
The community members expressed a desire to collaborate in producing further content and sug-
gested several topics they would like to contribute (FLC1, FLC1) .

FLC1: “This is a great initiative... will you continue making more videos?”

FLC2: “We have great things (...)why not showcase them to others...”

FLC1: “More wickerwork, it’s a local handcraft and a thing they might like. Here are also women
who know how to embroider, by showing the embroidery of Madeira.

Ha-Vita a catalyst for interaction between the local community and visitors: 1) Participants
were very open to, and happy with, the idea of having a deeper and more authentic connection with
the tourists (FLC4); 2) Participants recognized in the Ha-Vita platform an opportunity to share the
local culture, eventually leading to attracting people to the small village and retaining them (FLC3).
Apart from festivals/parties, tourists visit the location just for sightseeing purposes, spending little
time in the village itself (5-10 min); 3) Participants were excited about the idea of organizing work-
shops for tourists and immediately started brainstorming types of workshops (FLA4, FLL1). The
workshops would be very valuable, not only for economic reasons but also to keep traditions alive
(see FLM2). They mentioned that some of the customs/traditions are being lost since younger gen-
erations are not interested in them. However, if there is (business) potential in the workshops, they
might change their minds (FLM1). 4) The local community also expressed interest in learning some-
thing from the visitors (referring to a cultural exchange).

FLC4: “We want to welcome them all, as long as they re good people.”

FLC3: “(...) promoting the products would be a great help. It’s very important. It’s good for the
local business, to expose the parish itself. FLM [complementing]: Because we don’t want tourists
who arrive here to stay only for Smin, have a coffee and leave.

FLM?2: “it’s not just about selling [the baskets] there must be teaching and learning.”

FLM]1: “the workshops could be also a way to attract youngers to learn these crafis... at first could
be just for fun but then they might enjoy it.”

FLA4: “This godmother of mine would love to make some chestnut soup, to dry and tread the chest-
nuts.; FLL1 (complementing): More wicker work, it’s a local handcraft and a thing they might like.
There are also women who know the embroidery of Madeira.”

Concerns: 1) Participants were worried that such a platform could not be developed in time within
their lifespan that would be something more for their children or grandchildren to take advantage
of; 2) Participants expressed that they would not be able to interact with the digital platform to add
information, videos, or propose workshops, and they would need help from their children or grand-
children (FLAG).

FLAG: “It’s too much work for us, it would have to be my daughter or Mr Manuel’s daughter it’s
difficult for us.”
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Table 4-6 — Summary of the Local Experts Focus Group

Ha-Vita general impressions: 1) Local experts enjoyed Ha-Vita and considered it a good
start to be further expanded. They found the content interesting and dynamic, except for
the “Natural Disasters” which was labelled as too sensitive to be disclosed to the visitors
in this open way; 2) Participants valued the initiatives that promoted the connection be-
tween tourists and locals through organized workshops as it would help support locals’
small business initiatives as well as farming and agriculture (FERQI, FERP2, FERP3).
Participants mentioned that these types of “connecting” activities would make visitors care
about the location and revisit Madeira (FECG1).; 3) Participants found the idea of a net-
work of “Contacts, Activities, and people” novel and worth pursuing (FERP1).

FERQ*: *“(...) it should be either a monetary offer or a fixed price. If we have something
to offer, there are costs involved. FECGI: Otherwise people don’t show up.” (comple-
menting)

FER”1:"There is a platform... Be local, where people can sell a product. In September,
if I have the grape harvest, and people can sign up for my activity. Tourists do look for
these things...”

FECGI: “These types of connections are what makes visitors feel well, come back and
pass on the good word about Madeira.

FERP*: “Some tourists go to some typical houses that are not on a known route. They
already know there is this man who offers a liquor (...) and most of the times the tourist
leaves a monetary gratification and that man already won his day. (.”.)”

FERQ*: “We have a collaboration with some hotels (...) Their guests sign up and partic-
ipate in the tree planting/reforestation activities. Some become members (of the associa-
tion”).”

Concerns and future suggestions: 1) Some of the local knowledge holders may present
a lack of familiarity with technology and foreign languages and this should be taken into
account in future iterations; 2) Several political issues were mentioned, such as more gov-
ernment intervention and support to preserve the local natural heritage (FERP7, FERP6).
Ha-Vita could work as a place where locals could publicly emphasize threats to the envi-
ronment in order to draw the attention of the government; 3) Experts worried about the
popularity of Madeira as a tourist destination and how that is affecting the resources of the
island (in particular the natural trails and Laurisilva forest) (FERP6); 4) Participants sug-
gested that Ha-Vita could have a role as an educational tool regarding local values (FERPS,
FECN2); 5) Participants suggested to highlight the features that support direct communi-
cation and interaction between locals and visitors. Furthermore, a calendar showcasing
activities would facilitate planning and participation before reaching the destination.

FERP7: “Everyone wants to “‘gain” from the tourism but they don’t want to protect the
“product of madeira” — it’s Nature, locals don't participants in the volunteering activi-
ties.”

FERPS. “Tourism need to be educated — eg. Not to pick plants, feed birds and not to go
on trails who are clos—d — “they need to learn the household rules.”

FECN2: “Even though I work for the government... it needs to be educated as well.”
FERPG. “Similar to other cities, limits must be imposed ... if we don’t preserve and limit
... everything will be destroyed (referring to Laurisilva forest, and limits in the trails).”
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Table 4-7 — Summary of the Visitors Focus Group

Appreciation for the authenticity and dynamic content: 1) Participants appreciated how the in-
formation was presented in an informative and timely way and how the short and dynamic videos
help to keep the focus on the content (FVIA2, FVMF2). In particular, they enjoyed the authenticity
of the local people featuring on videos, and the mix between popular and scientific knowledge; in
particular, the experts’ reasoning as opposed to an emotional perspective (FVIA1); 2) Participants
mentioned that the platform can become a powerful database of knowledge and they mentioned,
Padre Nobrega (a community cherished priest and botanist) who passed away soon after releasing
the interview with the Ha-Vita production team; 3) Participants also shared that they learned new
things about Madeira from the video content. Several users highlighted the richness of information
and authenticity value of the video about the exotic plants (luffas), the medicinal plants, and the video
explaining the origins of “Poncha’.

FVIA: “I also like that idea that you put “normal” people in the videos, that is really cool. It is nice
to have experts but also just the locals... it gives a sense of authenticity.”

FVMEF?2: “The graphic elements helped to retain the information of what the people were saying.
FVIA2: “it’s like dynamic, this moderation between the videos.”

FVMF3: “(...) that database, that recorded knowledge. Because, that priest already died, right? His
way of presenting information is really interesting. You see, he really feels passionate about it.”

Suggestions to strengthen the Ha-Vita platform and stimulate the connection between visitors
and locals: 1) The activities proposed by the locals should be laid out clearly so that people know
exactly what to do and what to expect (FVGA1). When volunteering activities, clearly state why they
are important and what benefits they can have for the local community. Explain what is unique about
the workshops/activities promoted through Ha-Vita (FVIAS, FVMF3). Echoing the “Experts” group,
participants suggested a more efficient way to present the activities, for example in a calendar or a
map, so that visitors could plan the activities according to their stay (FVMF4, FVSG1); 2) Expand
and add more content and topics; there could be a crowdsourcing component where people could
submit their videos about specific topics; 3) Use infographics to summarize the information from
specific videos. Finally, they expressed the desire to have more videos inside each of the main cate-
gories and express the interest in having fun facts or curiosities that could be added as text or images
in the webpage of each main topic; 4) In terms of the design and videos of the website, participants
pointed out small improvements, such as the quality of sound in specific videos, keeping the con-
sistency between videos in the flow and pace of the content (e.g. some videos were more balanced
than others in terms of pace and some videos had more infographics than others).

FVIAS: “For community spirit, sometimes don’t need the same language, 1 feel like if you really want
to do something you do”; FVMF3 (complementing): " put there, like lady don’t speak English but it’s
a fun activity, or you're gonna meet the locals, it’s a very interesting experience.”

FVGAL: “You could write as a traveler what is the benefit/contribution? Is it the time? the place? It
takes one hour or tell me that you will bring me to this place where I have never been before.”
FVSG1:” (...) little more information about the people who speak and maybe a little bit of summary
of the content... in the beginning or after.” FVMF4 (complementing):”: *(..) if we could see the map
of Madeira activities, and everything that they are talking about. We can know where about.”
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4.5.5 Discussion of the Ha-Vita Evaluation

The following section presents a detailed discussion of the results from the Ha-Vita study.

The discussion is divided into two sub-sections:

1. Enabling Local Empowerment: a discussion of the potential for Ha-Vita to pro-
vide social-cultural well-being at the local destination
2. Authenticity and Visitor Experience: a discussion about to what extent tourists

found the content and experience that the platform offers authentic

Enabling Local Empowerment: In the FGs, locals, especially the residents from the
Nun’s Valley location, expressed a striking enthusiasm and willingness to organize ac-
tivities for visitors such as workshops, tours, and visits to specific local areas. Although
participants did not stress economic benefits per se, they were open to engaging with
visitors through Ha-Vita and receiving a financial reward for the activities they could
eventually organize. However, they were also open to other forms of rewards; visitors
could, for instance, engage with locals from less urbanized areas in a fair exchange, such
as helping out in the winemaking and then receiving a traditional lunch. A platform like
Ha-Vita could add value to the community and location by proclaiming new and authentic
activities for tourists to engage in (FERP2). It could also lead to “indirect” economic ben-
efit that would come from the spread of the destination’s positive image (FECG1).

During the FG in the Nun’s Valley, locals showed pride while watching their community
represented on Ha-Vita, through their comments and facial expressions (FLC2). They
voiced that the platform was a powerful means to showcase local traditions to visitors.
For this reason, several participants said aloud that they wanted to further contribute to
the novel content. They also proposed activities in which they could share their culture
and crafts (FLC1). This suggestion to keep adding content was later on reinforced in the
FG with visitors, in which they recognized how the multimedia part of the platform could
become a “powerful database of knowledge” (FVMEF3). Based on these results, Ha-Vita
could function as a self-esteem empowering tool for the community members, because it
highlights values of the local culture, natural resources, and traditional knowledge.

In the FGs, Ha-Vita emerged as a potential tool for social empowerment by improving
individuals” and families’ cohesion, while working together towards the ecotourism goals

and activities. Locals in the Nun’s Valley mentioned how such a platform could be used
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to trigger youth interest and instil pride in learning old customs and traditions (FLM1).
Elderly participants manifested a need for assistance from their children or grandchildren
to use Ha-Vita and communicating in foreign languages (FLAG6). On the one hand, this
lack of digital literacy and foreign languages can be seen as an issue, but it can also pro-
vide the local community with bonding opportunities across generations as they work
together, leading to an improvement of digital literacy for those elderly locals.

The FG with locals (providing scientific knowledge), revealed a certain level of disem-
powerment of the locals. From the words of the locals, companies are the only entities
that profit from the tourism but do not take action to protect the main “product of Ma-
deira,” which is nature and culture (FERP7). In the FG with scientific knowledge holders,
participants spent significant time discussing how Ha-Vita might support community po-
litical empowerment. FG participants discussed how the platform could provide the local
community with a forum in which people could speak out about pressing issues, allowing
them to address the regional government, and to raise questions and suggestions. These
participants were very concerned with tourism policies and pointed out the need to raise
the regional government’s awareness of nature and traditions (FECN2). These findings
led us to further envision Ha-Vita as a potential channel of social and political change.
This would address the concerns of Di Salvo et al. [DiSB10] and Manyara et al. [MaJo07]
and could generate collective action by influencing policy and regulations regarding tour-

ism and environmental preservation and awareness.

Authenticity and Visitor Experience: In general, results suggest that visitors perceived
the video content to be authentic and engaging. Participants appreciated Ha-Vita as a
medium that offers insights via video content into the cultural background of the local
community and nature. In this way, findings reinforce the design rationale of providing
starting grounds for interactions with locals. Such interaction could even begin before
arriving at the destination, as suggested not only by several participants but also by Moyle
et al. [MoWC10]. Likewise, Ha-Vita could allow alternative touristic experiences bene-
fiting those visitors wanting to enter “back regions™ of the locale [Sebel0]but also pro-
moting alternative routes and situations, eventually taking pressure off some of the most
visited places. Indeed, our findings showed that most of the visitors that we engaged with

were surprised to learn about the island’s difficulties (PB1). Tourism Board’s webpages
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often promote destinations as immaculate places while what visitors learned from Ha-
Vita contrasted with the “paradise” image of the destination they held before the interac-
tion with the Ha-Vita platform. At the same time, however, the experience of browsing
Ha-Vita brought the visitors closer to the authentic reality of the Island (PSU1, PSU7,
FVIA). Findings suggest that Ha-Vita shone a light on the Island’s values (biodiversity,
folk knowledge and traditions), not only for visitors but also for the rest of the stakehold-
ers (PJIT).

Locals and visitors both manifested an interest in extending and regularly updating the
Ha-Vita content, which resonates with what Novacek [Nova08] suggested; that by utiliz-
ing multimedia content we were able to engage the public not only in the biodiversity of
the island but also with its traditions and folk knowledge (FVMF2, FVIA2). Moreover,
visitors found the content interesting because it added to their touristic experience and
local field trips. While local experts praised the website for its ecological and local values
message, it is encouraged to be more assertive and more precise when posting these mes-
sages (such as “house rules”) making clear calendars, communication channels, and in-
formation more easily available (FVGA1, PSIT1).

Establishing connections between visitors and locals does not come without challenges,
something that has been previously approached in the CBT literature [MaJo07]. Locals
may have unique expertise but may not know how to share it with visitors. As seen pre-
viously, this could be related to digital literacy issues and/or due to language barriers. The
latter was also a concern shared by visitors. However, they were open and willing to make
efforts to overcome this (FVIAS).

Lastly, it is important to mention that some informal feedback from colleagues and users
highlighted that some confusion was generated by the experience having two distinct

names - one for each of its components.
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456 Implications for the Final Iteration of the Hypermedia Platform

These evaluations were an important step in improving and refining the Ha-Vita platform,
before performing an integrated evaluation together with the FoL LAMS in a unified TEE
experience. These studies not only allowed us to understand the necessary adjustments to
be made in the design of the platform, but also to understand the challenges of performing
user evaluation with visitors. Moreover, it was enlightening to understand the logical
challenges of maintaining the connection between tourists and locals through on-site ac-
tivities.

Based on the collected feedback, the hypermedia platform was refined promoting balance
in the delivery of folk and scientific knowledge, as well as scientific and emotional con-
tent; complementary media such as infographics, animations, and visual summaries are
used to help viewers retain information. Following the feedback given, the hypermedia
content contains more assertive and clear messages, explaining to visitors certain “rules”
and some of the boundaries that should be respected while visiting the Island, and giving
some advice on how to behave and how to preserve the natural sites.

Furthermore, for the last iteration of the prototype, bearing in mind the logical challenges
of organizing activities that bring together tourists and locals, the content of the web plat-
form is adapted to facilitate this task. The site will allow locals to advertise activities and
suggestions that visitors can then carry out at their own initiative.

Last, but not least, regarding the confusion generated by the experience having two dis-
tinct names for each of the its components, the name of Ha-Vita for the hypermedia plat-
form was dropped to strengthen the experience cohesion of FoL, and both channels were
named “Fragments of Laura” (FoL), differentiating them by the media channel on which
they are encountered by the public: FoLL LAMS experience and the Fol. Hypermedia ex-

perience.
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4.6 Mapping the Fol Experience Components to the TEE Framework

This section describes how the FolL TEE experience matches the novel framework, in
particular how the different components and features can be mapped into the different
elements of the TEE Framework (See Figure 4:19).

At the centre of the framework is the FoL. experience, composed of two distinct media
channel components; the Fol. LAMS experience and the Fol. Hypermedia experience.
The combination of both components incorporates elements from the four central ele-
ments of the framework (Storytelling, Real-World, Ubiquitous Media and Participa-
tory Experience).

In the FoLL LAMS, the Storytelling component is present in a fictional story with a strong
historical fidelity. It is centred around one of Madeira’s most precious resources: its nat-
ural heritage, the Laurisilva forest and how it shaped and has been shaping the local con-
text. The story progression of the Fol. LAMS experience enables the exploration of Real-
World settings; this is directly motivated by the desire tourists have of living an adven-
ture while getting to know new locations. The interactive A 360° MR touchpoint, The
Pharmacy, is designed to incorporate storytelling elements in a reconstruction of what
used to be a real-world location, in this way blending fiction and reality. Furthermore,
The Pharmacy brings in participatory elements as it instils the visitors’ actions within the
story world.

The FoL experience offers an interconnected Ubiquitous Media experience; it connects
a mobile experience with a blend of fictional, historical, and real-world elements (the FoLL
LAMS) to an online platform populated with interviews with local scientists and residents
addressing contemporary issues within the destination (FoL. Hypermedia).

The FolL Hypermedia content was envisaged to match the Tourist’s Motivations of con-
necting with the local community. Furthermore, the FolL Hypermedia is designed to call
for the Participation of locals in providing activities and moments of exchange and en-
counters with tourists. Conversely, tourists can participate in local community activities
and establish new points of dialogue between themselves and the locals.

The touchpoints between the FolL TEE experience and the audience have been designed
with attention with the specific goal to Raise Awareness about the Island’s heritage, giv-

ing the audience knowledge regarding the destination’s local heritage and values. The
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FoL Hypermedia goal of establishing a dialogue between locals and visitors aims to keep
Social-Cultural Well-Being at the local destination by allowing locals to share their cul-
ture and engendering pride in their old customs and traditions. Eventually, this makes
visitors more aware of the local way of living and to be more connected to them during
their stay.

Some of the FoLL components and features are deeply interlinked among several of the
TEE framework elements, making it hard to illustrate a straightforward mapping. See

Figure 4:19 for an illustration of these interlinks.
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Figure 4:19 — TEE Experience Components mapped against the different components of the
Fragments of Laura case study.

97



4.7 Chapter Conclusion

This chapter details the various prototypes stages, artefacts, interfaces, media produced
and refinements of the TEE experience aimed at tourists. The novel TEE framework re-
quires a complex ecosystem of media artefacts in which many different components need
to work together, but also individually. By prototyping and testing different components,
and stages of the prototypes, it was possible to refine and improve the different working
components of the experience. The initial FoLL experience prototype allowed for testing a
very early stage of the experience and to gather feedback on how well the FoL story and
overall concept could be received. It provided essential feedback for new design features,
such as the integration of the hypermedia component and the usage of new media by
incorporating mixed reality features. However, the novelty of such new media and fea-
tures brought new challenges in terms of experience, interface, and media design, which

led to a set of further studies.

This set of very focused studies regarding the interactive 3D reconstruction of Laura’s
pharmacy, the Fol. LAMS and the Ha-Vita Hypermedia platform allowed for making
informed decisions regarding the coordination of the interaction and user experience de-
sign of the different components of the FoL. TEE experience. All of this process led to the
redesign and development of a second, fully functional, prototype of the FoLL TEE expe-

rience. The next chapter, reports on the refined final version of FoLL TEE experience.

98



5 The Final Iteration of Fragments of
Laura: A Transmedia Entertainment Educa-
tion Experience

This chapter contains the description of the redesign of the final prototype of Frag-
ments of Laura (FoL). It begins by explaining the redesigned experience, how the
different components connect, and how it embodies the elements of the novel TEE
framework and the refinements from the previous stages. Following this, it explores
in detail the user experience interaction for each of the two FoL TEE components.
Finally, it presents an overview of how the 13 design insights informed the design
of FoL as a TEE experience.
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Figure 5:1 — Main touchpoints (TP) of the FoL TEE experience (A to F). Each TP is described
and referred to throughout the chapter by its corresponding letter; for example, TP-B (referring

to Facebook page).
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5.1 Experience Scenario and Touchpoints of the Last Iteration of the FoL TEE Ex-

perience

Ideally, visitors to Madeira Island can mainly encounter the FoLL TEE experience in two
different stages. The first, when they are searching online for activities to do on the Island
(this can be before their arrival or when they are already on the island), or, secondly, when
the visitors are already on-site, exploring a destination. In the first case, visitors can en-
counter Fol. Hypermedia channel or the FolL Facebook Page. In Figure 5:1, these are
represented by touchpoint (TP) A and B, respectively. Furthermore, flyers and posters
advertising the TEE experience can be found distributed in hotels, coffee shops, or tourist
point offices, represented by TP-C in Figure 5:1 (high-resolution images of these the
posters and flyers can be seen Appendix F. Flyers and posters have QR-Code directing
users to the FoL. website and also contain a contact e-mail address.

The FoL Facebook Page was a new addition to the last iteration of the TEE experience.
The page contains general information about the experience, such as some promotional
videos and pictures. The audience is also redirected to the website for further information.

Figure 5:1 — TP-B and Figure 5:2 show screenshots of the FoLL TEE Facebook page.
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Figure 5:2 — Screenshot of FoL TEE Facebook page, showcasing promotional images of the ex-
perience (TP-B).

On reaching the FoL. Hypermedia main page?? (Figure 5:1— TP-A), visitors can view a
promotional video that gives an overview of the Fol. TEE experience. Afterwards, visi-
tors can either look up the Location-Based Tour (Figure 5:1, TP-D) or click on the Ex-
plore the 7 Themes tab (Figure 5:1, TP-H). The details for these interactions will be ex-
plained further, in sections 5.2 and 5.3 respectively.

Ideally (but not as yet implemented), participants who decide to enrol in the Fol. LAMS,
will be able to download the mobile application and can do the experience at their own

convenience. For the time being, and for the research purposes of this thesis, potential

20 FoLL Web Platform: https:/fol.m-iti.org/
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users can schedule a place and time to meet a FoLL team member who will meet with them
in order to lend them a mobile phone and kick-off the tour (Figure 5:1, TP-E). After
completing the FoL. LAMS, they will receive a follow-up e-mail inviting them to recon-
nect with the FoL. Hypermedia, giving them a password code to access exclusive content
regarding the story (Figure 5:1, TP-G) and encouraging further connection with the local
community by exploring the 7 Themes page (Figure 5:1, TP-H and TP-I). For visitors
who want to discover Laura’s fictional story without engaging in the physical LAMS
experience (e.g. those who may have mobility problems or might be staying in a different
part of the Island) a different option to engage with the fictional narrative is proposed. In

this case, access to the FoL linear Movie version can be provided (Figure 5:1, TP-G).

5.2 Fol Location-Aware Multimedia Story Experience

The next sub-sections explain in detail the interaction and user experience with the final
prototype of the FoLL LAMS component, highlighting those aspects that were redesigned
and improved for this last version of FoL LAMS, after incorporating feedback obtained

from the previous evaluation (see Section 4.4.4 ).

5.2.1 Fol Fictional Narrative?!

After the shift from the peripheral village of Ponta do Sol to the main city of Funchal, the
FoL fictional story was adapted to the new location, as described in Section 4.4.1. Some
further refinements aimed at incorporating authentic historical details, architectural land-
marks, and scientific facts that would connect with the seven main themes of the hyper-
media platform. Figure 5:3 illustrates how the fictional story points connect with the web
platform themes, incorporating a summary of FoL fictional story plot points and the
knowledge acquired from the interviews with the locals. Inspired by Greek tragedy, and

the function and model of the Greek Chorus, some of the initial storyline details were

21 To view the final version of the FoL. Narrative in movie format visit: https://fol.m-iti.org/index.php/story/
and in the text box at the end insert the following password: fol
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moved from the Motion Comic episodes and incorporated as Audio Clips, which will be

explained further on.

The Greek Chorus is a group of performers who comment and provide background infor-
mation on actions and events taking place in the story. This dramatic-literary device helps
the audience follow the performance and the writer to control the atmosphere and expec-
tations of the audience [Kitt68]. By making this adjustment, the visuals of the Motion
Comic episodes could be made shorter, accommodating the participants’ attention span
without compromising the storyline. At the same time, the Greek Chorus technique cre-

ates a deeper connection between the characters and the audience.
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Story Point
Synopsis

Story Media

The two nuns find Laura, a young orphan whose
parents have died in the “Aluvido”. Laura is about
to die, severely ill - nuns take her to heal her, using
the power of plants. Nadvral Disasters

Cotastropits

Laura observes the Nuns using plants infusions and
Laurel oil from the Laurisilva to heal. Laura tries to
replicate the process in a wounded puppy. As a
consequence she might be punished.

lavrisilva

Medlkcinal / kndemic plan's

As Laura grows up in the convent, raises a lively inter-
est in the power of medicinal plants, taught by the
nuns. After successfully being able cure a Bis-Bis, she =" <
starts to encrypt all recipes and keep everything in a

secret diary. Laura confides to Maria Clementina, her

closest friend, the will of leaving the convent.

After being abroad, Laura comes back to visit Lady N
Malory to tell her about the establishment of her (
pharmacy. During their conversation, Laura shows \
how reluctant she feels about the impact of bring- Eobic Speties
ing exotic species for the construction of a Botani- Madeira Lhing Lab
cal Garden in Madeira.

By exploring Laura’s pharmacy, not only it is :
possible to learn how to make Poncha, a drink ‘
with medicinal purposes but also about several =L ¢
local ingredients, plants and tools about Madeira’s
folk culture.

Laura and Adam, a british naturalist, trek to Fanal
to collect samples for Laurisilva Trees. While in the O
forest they got surprised by encountering some
carvoeiros who are taking down some trees. Laura Hydeological
quickly takes action. Balance

of Laurlssiva

At the pier Laura and Adam say goodbye, he is
embarking to an expedition. Laura is attacked. Her
book gets lost. Adam saves her and both leave
Madeira. Later it's discovered that this was just the
start point of her journey to become a world-re-
nowned naturalist.

Hacaronesian
Forests

Figure 5:3 — Summary of the seven episodes in which the FoL fictional narrative is divided.
The middle section presents a short synopsis of the episode, on the left a screenshot, and on
the right the overall theme that the story episode touches upon.
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5.2.2 The FolL LAMS Final Experience Design??

The final design of FoLL LAMS is composed of seven touchpoints, with six being 2D
Motion Comics and one a 360° MR scene reconstructing Laura’s pharmacy from the 19™
century. Moreover, two new media artefacts were incorporated; Multimedia Pop-up Win-
dows, and Audio Gossips. Twelve Multimedia Pop-up Windows, appearing at the begin-
ning and the end of each story touchpoint, were designed to integrate the story with real
facts and information about the local architecture, and propose short snippets of the FoL
Hypermedia interviews with the local community. Finally, six Audio Gossips, inspired
by the Greek Chorus narrative device, are distributed along the main story path, informing

the audience about the community opinion of Laura and her actions.

The rest of this section describes in detail each Fol. LAMS touchpoint and its redesigned

features. Figure 5:4 illustrates the touchpoints that comprise the final experience design.

22 For this iteration of FoL. LAMS my contribution to the prototype was in refining the user experience by
incorporating the DI and user feedback and also by redesigning the graphical interface. New 2D assets
(icon design, tutorial screens, buttons, pop-up screens etc...) were produced by me re-incorporating the
illustrations of the seven themes developed by the graphical artist who worked in Ha-Vita web platform.
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Main Screens

Touchpoints
Fol Locations of of FoL
FoL LAMS Mobile Application

Tutorial
Beginning of the Experience

Member of
FoL Team
Meets Visitor
@ _________ How to discover the story of Laura Silva:
Hands out 1
ae

FolL
Mobile Application

Cruzes
Viewpoinl

Sequence of events at a Story Location

T ------------------------------ 3 )
Visitors !\dultl@gdla Fjop-uipiaeforre
Start @
Let's uncover the first fragment of Laura’s story!
Find a seat close to the big tre: iddle
the Miradouro.

Tour

Motion Comic

m
Santa Clara
Convent

Multimedia Pop-Up After

ewpoint.

Frederico Freilas

House Museum
H 360° Mixed Reality Scene

“The Pharmacy”

Uncertain location
Freitas Alley

[l
Municipal @

Garden "

6% Suggestion to take a Photo

Capture the moment!
The photo will be email to you at the end of
the tour.

*appears randomly during the experience

7 —
—_— @ FoL LAMS Finale

Pier

Well Donelt!

Visitor
Receive You have uncovered all of the story fragments
Follow-Up Email N

Reconnect with
FoL Hypermedia

Figure 5:4 — Overview of the main FoL LAMS touchpoints with the corresponding historical
landmarks in the city (icons on the left side) and screenshots of the FoL LAMS mobile appli-

cation showcasing key moments of the interaction.
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FoL LAMS Tutorial: previous feedback highlighted how much participants felt they
needed time to become familiar with the concept and flow of the Fo. LAMS experience.
Providing visitors with this “on-boarding” opportunity is crucial. If participants do not
understand the experience they will not engage with it. As a result, a tutorial was designed
to explain how the FoL. LAMS mobile application works and the overall flow of the story;
furthermore, it calls to the attention of the visitors some details and precautions - for ex-
ample, how users should look for shade on sunny days, how they should be aware of cars,
and traffic in general, and how headphones are recommended to listen to the media. See

Figure 5:5 for details on the tutorial screens.

How to discover the story of Laura Silva:

3. The story fragments are sequential and GPS activated.
They unlock when you are close to them!
¢ @ @
s

4. Once you watched the story fragment go to the
next location

9«

How to discover the story of Laura Silva: The interface
5. In between the story, there are Audio Gossips. =
Menn &

y NONTe
Gossip Icon oy
Fragments
Pay attention lo them, they give extra juicy details. &
N\ Audio Gossip
. Recenter
O\ X
The Technical Settings Don't forget!

= ;
= Q 7N\ |
Wiki GPS

Let’s make sure that WiFi and GPS
are connected. Put the headphones and try to find shadow to watch
the story fragments!

Be carefull!

A

Remember you are in public space
Watch out for traffic!

Figure 5:5 — Screenshots of the tutorial featured at the beginning of the FoL LAMS mobile
application in which details are given on the best way to experience the FoL LAMS.
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FoL. LAMS Map Interface Design: The mobile application graphical interface was
completely redesigned for this final version of the prototype. As mentioned before, visi-
tors find the desired story locations by walking. They are supported by a GPS driven map
with icons representing the meaningful locations where they can unlock story content.
Each location is associated with a story episode and its icon is representative of this as-
sociation. A purple dot represents participants’ GPS position and orientation. In Figure
5:4, left side, can be seen the representation of these locations, and Figure 5:6, shows the

map interface and the seven story icons.

The interface provides participants with information regarding how far they are from the
goal. Since episodes are sequential, it was essential to give the participants feedback re-
garding what they have already seen, and what to see next. Therefore, the icons repre-
senting the stories have three different states: Blocked, Unblocked, and Done (see Figure
5:6). At the start, all story points except for the first one, are blocked. While the participant
is walking to reach the desired position, the icon pulsates and once they are close to the
desired location, the mobile phone will vibrate, indicating that they are in the correct story

location and a Multimedia then Pop-up appears.
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Story icons in the beginning are blocked;
The first unblocks when user is in range;

¢ @ @

4

Once the previous story is viewed the next
story is unblocked

@ You are 11.5 meters from Story3 i l

L

Figure 5:6 — Top Left: FoOL LAMS Map Interface; Top Right: Showcases the three different
states that the story icons can have: Blocked, Unblocked, and Done; Middle Left: Detail of the
interface indication of the distance in meters from reaching a story location; Bottom: The seven

Story Icons

icons representing the story locations and respective story theme.

Multimedia Pop-up Window: This new textual feature integrates the fictional story with
facts and points of interest about the context in which it is seen. There are two different

kinds of Multimedia Pop-ups:

1. Before Story: Composed of an icon representative of the story theme and a small
text. Highlighting interesting elements of the location surrounding the audience;
When the participant is ready, they can then press the Open button to visualize the
story. The story plays through a video player, enabling the user to pause, play, and
close the story. See Figure 5:7 — Left side for an example where the Multimedia
Pop-up Window before the story episode is reinforcing to the participant that they

are in the correct location and where to find a seat to watch the story.
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2. After the Story:_Composed of text and a thumbnail of a video that presents short
previews of the video interviews with locals, synthesized from the Fol. Hyperme-
dia. The participant can choose to watch now, or save it for later viewing. See
Figure 5:7- Right side for an example of Multimedia Pop-up after the story epi-
sode bringing the participants’ awareness to the Fortress, up in the hill, that is

featured in the story clip and suggesting they watch the video interview.

Furthermore, the full version of the interviews can be followed in the Fol. Hypermedia.

il

e S
ok \\\t\\\“ L “\ 10 \“ s
T \ “*\ \ms h
forvie \\\\ e qethe s

“\\M’

Figure 5:7 — Examples of the Multimedia Pop-up Window; Left: Multimedia Pop-up Window
before the story episode. Right: Multimedia Pop-up after the story episode.
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2D Motion Comics: This media format delivers most of the fictional story, in which the
protagonist, Laura, undergoes several challenges in order to defend her values. This part
of the FoLL. LAMS was kept unchanged from the previous description. However, is it im-
portant to highlight the effort made to incorporate local authenticity into the visual
graphics of the FoL episodes. The motion comics visuals showcase the 19" century at-
mosphere through costumes and the sepia colouring, and the locations where the partici-
pants view the story content incorporate elements of the locations where the story takes
place. For example, the last touchpoint of Fol. LAMS is Funchal harbour. In the story
episode presented at this point the audience watch Laura departing the Island from that
same harbour in a Portuguese Caravel. As participants stand in the harbour, they can see
a replica of a Portuguese Caravel that is now used for sightseeing tours. This effort to
incorporate local authenticity in the visual graphics was made to increase the FoL fic-
tional story credibility and to increase the connection with the locations where the epi-

sodes were visualized.

The 2D motion comics (story plot and characters’ emotional journey), in combination
with the real-world elements, is designed to enhance narrative transportation, win over
the audience, make them care about Laura and her cause, transport them into the story

world, and bring them close to local values and history.
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] E—
Are you sure you don't want to join me
in this expedition to Galapagos?

Funchal ghiair Bo';
28vears latler; 1827

And you might never see it again...
It's severely endangered because of the “carvoeiros”.

Figure 5:8 — Upper Left: Participant in the last location of FoL LAMS, the Funchal harbour;
Upper Right: Screenshot from the 2D Motion Comic that is presented in the last touchpoint
where Laura departs the Island from the same harbour in a Portuguese Caravel; Lower Left:
Close-up of a participant visualizing the 2D Motion Comic; Lower Right: Screenshots of the
2D Motion Comic, showcasing the protagonist and the supporting character Adam, a naturalist
visiting the Island.

Audio Gossips: Six audio clips were designed and distributed across the physical path to
fill in background details of the story. This media feature was added to help recreate the
experience of eavesdropping on community gossip. The Audio Gossips are placed near
public fountains, where local community used to habitually meet when fetching water or
recovering from the heat. Here, visitors can also rest, admire the architecture, or take a
sip of fresh water along the journey, as the local community used to do (see Figure 5:9).
Its narrative goal is to fill in background details for the action, the characters’ back-story

and foreshadow events.

The Audio Gossips features audio, over a static, black-and-white image, of two local
characters talking to each other. The static image enables the participants to look around
and take in the location’s architectural layout and monuments, rather than always looking
at the screen. The Audio Gossips are not essential to understanding the story; instead,
they enhance and complete narrative and character transportation, and give perspective

to the story, but can be easily skipped by pressing a button.
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Figure 5:9 — Participant interacting with one Audio Gossip touchpoint. Left Top: Screenshot
showcasing the Audio Gossip icon highlighted; Left Bottom: Showcases the screenshot of the
Audio Gossip image. Right side: Participant observing the public fountain while listening to
the Audio Gossip.
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360° Mixed Reality Touchpoint - The Pharmacy: This media was the one that under-
went most changes along the refinement process for FoLL TEE. It started as a 360° VR
scene where the two main characters of the story were having a conversation, telling part
of'the story and preparing a medicinal drink. After the studies described in section 4.4.3.2,
the dialogues between characters were dropped, and participants were cast in Laura’s
role, impersonating a pharmacist for a few minutes. In this way, the audience takes an
active role in exploring and engaging in the 3D environment of the pharmacy, thereby

translating into a mixed reality experience.

Once participants arrive at the right location, a Multimedia Pop-up Window appears to
tell them that they are right on the spot where Laura’s secret pharmacy used to be (see
Figure 5:10 — 1). This strategy was used to affect the user experience positively, since
previous studies (section 4.4.3.2) indicate participants accessing the story in the exact
location where the character once was affects the user experience positively in terms of

Flow, Narrative Transportation, and Presence.

On opening The Pharmacy, an “onboarding™ screen introduces the participants to the
scene (Figure 5:10 — 2). This is followed by a small tutorial in which participants learn
the required interactions in order to explore The Pharmacy (Figure 5:10 — 3.4). The scene
makes use of Hybrid interaction (see Figure 5:11). The top of Figure 5:11 shows the
participant interaction with the 3D MR scene in the story location, while the bottom of
Figure 5:11 showcases a close up of the Hybrid interaction method; to move within the
3D environment participant presses the green button (with the front and back arrows),
and to look around the participant rotates the device around. The participants enter the
3D room of The Pharmacy and start their quest for the ingredients of the “Poncha” me-
dicinal drink (Figure 5:10 —5). Adjustments to this version of the 360° MR scene included
adding a textual recipe of the “Poncha” that can be consulted by users at any time by
pressing the book icon on the top left side of the screen. It presents all the ingredients that
participants need to collect and keeps track of the participant’s progress. As participants
find the right ingredients, the ingredients in the recipe become coloured and show a check
on top (see Figure 5:10 — 6). If participants are successful in finding the ingredients, they

are presented with an animation of the “Poncha’” making process and success screen (see
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Figure 5:10 — 8,9) but if they choose to exit the pharmacy before finding all the ingredi-

ents, they are presented with the encouragement screen.

5 3D Mixed Reality Scene -“The Pharmacy”

Laura’s Pharmacy

No one knows exactly where Laura’s pharmacy 1
was. Wheri yout are ready to step into
Some say the entrance was in that narrow alley. Laurats Phark ress thehutton.

Go there, get ready and open the story fragment!

Hold the phone up arid
move it around
to look at the space.

V)

Special objects glow when
you are close to them. Find the beok in one of the
Touch the object to select it. f tables,

Well Done!

You were sucessfull in making the Poncha!!
: -

>

Aguardente aka Sugar Cane
Rum

Figure 5:10 — Sequence of nine screenshots from the 360° MR touchpoint. From top left to bot-
tom: 1- Multimedia Pop-up Window presented upon arriving at the right location; 2- 360° MR
scene onboarding screen; 3 and 4- Tutorial for the interaction before entering Laura’s phar-
macy; 5- Virtual environment of the pharmacy; 6- The recipe of the “Poncha” drink that can be
accessed/closed by clicking the book icon (on the top left of this screenshot). 7- Ingredient
highlighted by a green glow indicating that is part of the “Poncha” recipe; 8- Animation of the
“Poncha” making process; 9- Success screen for accomplishing the task
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Figure 5:11 — Participant interaction with the 360° MR touchpoint in the story location show-
casing the Hybrid interaction method

FoL LAMS Mobile Application Menu: At any stage of the FoL. LAMS experience par-
ticipants can click on the main menu of the application. Here, they will find the Library
and the Take a photo feature. The Library holds the collection of all the story and inter-
views clips, and the clips already viewed will be unblocked. Figure 5:12 — Bottom shows
the screenshots from the FoL. Library, showcasing two separators, one for the fictional
story videos and one for the locals’ interview previews. In this example, two videos are

unblocked while the other videos are still blocked (thumbnail with a higher opacity level).

By clicking the Take a photo button, participants can take a selfie augmented with FoL
themed frames that they will receive later via e-mail. In Figure 5:12 - Top Right Column
it is possible to see the screenshots from the Take Photo feature, showcasing the four FoL
themed frames available to choose from. Participants are also encouraged to do this
during the tour through a surprise Pop-up Window that appears randomly during the FoL
LAMS experience (see Figure 5:12 — Top Left Column).
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- Take a Photo Feature
6 e T PNESS

Capture the moment!

The photo will be email to you at the end of
the tour.

Fragments ol l.‘lllld Stories

--

Figure 5:12 — Top Left Column: Pop-up Window suggesting Take a Photo. Selfie taken by the

participant with Laura, the fictional character. Top Right Column: Screenshots from the Take
a Photo feature, showcasing the four FoL themed frames; Bottom: Screenshots from the FoL
Library
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FoL LAMS Finale: After watching the last story episode, participants are presented with
the conclusion of the story and an opportunity to provide their e-mail. Via e-mail they
will receive an invitation to browse the rest of the online interviews with the local com-
munity members (on the FoL. Hypermedia platform channel), and the Augmented Reality
selfies that they might have taken with the story characters (see Figure 5:13).

End of the FoL LAMS experience

Keep exploring!!

@

.m-iti.org

Tage,
THANK YOU!!
HOPE YOU ENJOYED!
SEE YOU AROUND!

AT,

Well Done!!!

You have uncovered all of the story fragments
available!

Figure 5:13 — Sequence of screenshots that finalize the interaction with the mobile application
that supports the FoL LAMS experience

FoL LAMS Technical Adjustments: In the first version of FoL. LAMS, Bluetooth bea-
cons were coupled with GPS. The GPS was mostly used to help participants go from
location to location, and the Bluetooth beacons were used to trigger the story content due
to their higher precision and reliability when compared to GPS. However, the Bluetooth
features, coupled with GPS and the rich media (2D Motion Comics and 3D MR scene),
were consuming too many resources from the mobile phone resulting in a battery drain
before the experience was completed. Furthermore, it was hard to make sure that the bea-
cons would not be stolen from the public locations, hence the decision to rely only on the

GPS to trigger the FoL. LAMS content.
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5.3 Refinements of the Fragments of Laura Hypermedia Platform?3

The FoLL Hypermedia platform was initially designed as a stand-alone, independent chan-
nel, with its own identity (as described in section 4.5), while thematically and technolog-
ically connected to the Fol. LAMS fictional component. In this way, tourists were not
required to experience the Fo. LAMS in order to enjoy the community interviews web
platform, and vice versa. However, after several pilot evaluations and participatory ses-
sions with local community members and visitors to the island, it became apparent that,
for the sake of experience cohesion, the name for the LAMS and the Hypermedia platform
should be the same. This resulted in a redesign of the hypermedia portal, providing a more
closely unified experience between the fictional story and local interviews, under the
same visual language, name, and across the seven themes. The connection between the

seven themes and the fictional episodes are detailed below (see also Figure 5:14).

Natural Disasters: This theme describes how wildfires and floods are the two main ele-
ments that can cause natural harm to Madeira’s environment. The local scientists explain
the connection between flash floods and wildfires, and how to “fight them.” This links
back to the narrative’s first episode, when Laura is orphaned in 1801 by one of the most

significant floods in the Island’s history.

Laurisilva (Medicinal and Endemic Plants): Aromatic and medicinal plants are found
in the indigenous vegetation of the Island. Under this theme, locals share their in-depth
knowledge about medicinal plants and how they can be used to make various traditional
healing teas. This thematic is reflected in the second episode of the narrative when Laura
witnesses the local nuns treating a neighbour with medicinal plants, and eventually puts

this knowledge into action herself.

23 For this iteration of FoLL Hypermedia my contribution to the prototype was in refining and unifying the
user experience and redesigning the graphical interface. New 2D assets for the web platform were designed
to match the visual style of the FoLL LAMS again incorporating the illustrations of the seven themes previ-
ously developed by the graphical artist. The researcher with tourism background contributed to gather and
summarize all the content for the new section regarding curiosities and activities and worked closely with
the graphical designer in refining the interview videos and adding infographics. Finally, the platform was
deploying using WordPress and with the help a programmer research intern.
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Exotic Species: This theme presents the problem of invasive exotic species. In the fic-
tional narrative, Laura, after studying abroad, is bothered and concerned by the construc-

tion of a local botanical garden that would bring exotic species to the Island.

Traditional Products: One of the most important activities in the 19th century was the
transformation of sugar cane into sugar and alcoholic beverages. Residents explain the
different uses of the sugar cane plants, including the original “Poncha” drink recipe. In
the fiction, the audience, while in the MR touchpoint, learns about several local ingredi-

ents and folk traditions, including the “Poncha” local drink and remedy.

Hydrological Balance: This theme is concerned with the importance of the local forest
for the Island’s delicate hydrological balance. The fictional episode narrates how Laura
and her naturalist friend walk along in the forest and talk about the trees that are respon-

sible for capturing water from the mists.

Macaronesian Forests: This theme highlights how the Macaronesia islands, of which
Madeira is a part, are considered one of the most important biodiversity centres world-
wide. In the last episode of the narrative, Laura is forced to embark on a journey to dif-

ferent Macaronesia islands, which hold similar characteristics to Madeira.
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Story Media

Natoral Disasters

Cotastrophes

lavrisilva

Medknal / sndemk planis

Exokic Species

Madeirg ving Lob

)

#,Jmloﬂimf

Balance

of kaulssilva

Hacaronesian
Foreshs

‘what makes Madeira special from a nature stand-

Video Interview
Screenshoot

Video Interview
Synopsis

Madeira island is a example of fast human-driven and also
natural causes of ecosystem destruction. The locals
Raimundo Quintal, Rui Carita, and Miguel Sequeira explai
what are these so-called “aluvides”, their significance, the
connection between the flash floods and wildfires, and
how to “fight them”.

The video features local botanists and Manuel de
Nobrega, a priest and botanist, who shares his
in-depth knowledge about medicinal plants. From the
Nun's Valley, we also talked to Maria de Sa, who
shared some herbs folks use to make tea for healing.

In this video, you can get to know more about the
endemic birds with Marta Nunes, a biologist at The
Portuguese Society for the Study of Birds and ex-di-
rector of the Museum of Natural History, Ricardo
Araujo, who are both experts on endemic birds that
can be found in Madeira.

The island over the years has been used as an “accli-
mation garden”; Plants and animals that have been
introduced to a new ecosystem are known as exotic
species. In this video Local experts call for citizen
participation and raise awareness about the risks of
growing non-endemic plants in the Madeira solil.

“!’7 Exohic Species
Nt Madeira leﬁg Lab

Madeira Island is very rich in culture and is becoming
increasingly diversified, with flower, wickerwork
embroidery and sugarcane industries playing import-
ant roles in the economy. Local residents explain the
several processes of the sugarcane and its different
uses, in particular the original Poncha drink recipe.

Learn how in Laurisilva forest, water is a constant pres-
ence and it is even known as a “water-producing
forest”, the conjugation of its multiple components
contributes to the hydrological balance essential to life Sz ALY
and to the collective future of the ecosystem, of the Q S
island of Madeira and of Mankind itself.

Madeira and Azores Islands, in Portugal; Canary
Islands, in Spain, and Cape Verde Islands, in Africa.
Do you know what they have in common? Discover

point and why the Laurisilva forest became a 0 Hacaronesian
World Heritage Site by UNESCO. : Fores

Figure 5:14 — Connection between the FoL Hypermedia interviews and the FoL LAMS narra-

tive fiction
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The changes and features of the Fol. Hypermedia webpages are described below:

FoL Hypermedia Homepage: This page introduces tourists to the concept of the FoL
TEE experience by showcasing a promotional video of the FoL. LAMS and FoL. Hyper-
media populated with factual interviews harvested from local community members (see
Figure 5:15 —2). The top of the page contains a navigation menu with five items: Home,
Location-based Tour, 7 Themes, Events, About. The Location-based Tour and the 7

Themes each have a drop-down menu (see Figure 5:15 -1).

FoL Hypermedia 7 Themes Web Page: In this page, participants can choose to browse

the themes by clicking one of the seven polaroid-shaped icons (see Figure 5:15 -4).

: ,’ e Location Based Tour 7 Themes
Home sedTour 771 ou 8 Tyt

g -
: Ny
Connect with L\ w i
local knowledge g4 it A gf

Discover the Story
Mobile tour

ag S——

Figure 5:15 — Left: FoL Hypermedia landing page; Right: 7 Themes web page

FoL Hypermedia Thematic Web Pages: These pages are the heart and soul of the FoL

Hypermedia, as they contain the videos interviews with the local community. The main
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goal is to make participants explore and discover more about the community’s local val-
ues and traditions, as well as some of the challenges that the Laurisilva’s natural heritage
face today. The outline is identical for each 7 themes web page; Figure 5:17- Left, shows
as an example of the Laurisilva theme web page. The text summary of the video clip is
now featured at the top, then the video clip interview itself, followed by a section with a
list of videos related to the topic. Similar to the previous version of the left side of the
page, there is a menu to navigate to the other six themes and a section featuring the locals

that feature in the video interview (Figure 5:17— Right: 9).

The videos with the local community interviews were enriched with infographics, and
animations summarizing the content that locals were sharing to improve and maximize
content absorption (see Figure 5:14 for a summary of each video). For example, in certain
videos key concepts and words were highlighted by using kinetic typography overlaid on
the interview video. In other cases, infographics were added. For example, in the video
about the Macaronesia, the locations and percentage of preserved Laurisilva forest were
showcased in an infographic illustrating the Island map while having the local scientist

as a voice-over (see Figure 5:16- Middle and Left).

In Figure 5:17— Right Side: 9, can be seen a screenshot of the Meet the Locals page,
featuring a photo of all the locals who contributed in the interviews, and a short biography

of each.

FROM THE

MIST Q

Figure 5:16 — Left: Screenshot of Macaronesia video with an infographic, summarizing infor-
mation. Middle and Right: Screenshots of kinetic typography overlaid to the interview video
of Madeira Fauna and Hydrological Balance respectively

A new section was added with further information about the theme (see Figure 5:17—

Right Side: 7). This section is composed of items of interest in a mixed-media format
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(images, text, maps, photo galleries, schemes and infographics). This section was added
to provide visitors with access to specific on-site information/advice from the local
community and to share practical information on respectful behaviours towards the local

destination.

The content and media of this final section are tailored depending on the theme that is
selected. Its goal is to either propose on-site activities, locations, or products that visitors
can find on the Island. For example, in Figure 5:17— Right Side: 7, the new section seeks
to engage visitors with Medicinal plants by suggesting a visit to a local herbarium. Figure
5:18 contains several illustrative screenshots of this section where each screenshot be-
longs to a different theme (Exotic Species, Hydrological Balance, Madeira’s Fauna and
Natural Disasters). In the example featured in Figure 5:18 - Top Left, can be seen a map

featuring gardens around Madeira Island in which exotic plants can be found.
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Figure 5:17 — Left: Laurisilva Thematic Page (5: Summary of the content featured the video
interview; 6: Section that features videos related with this topic; 7: New section composed of
curiosities in a mixed-media format. Right: Meet the Locals page
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Furthermore, in this section containing items of interest in a mixed-media format, some
characters from the fictional story are featured to bring the fictional story closer to the
real-world facts. In Figure 5:18 - Top Right, can be seen an illustration of Laura Silva
advising how to plan for a “Levada” hike. “Levadas” are streams of water along the
mountain, hence something particularly relevant to the topic of the Hydrological Balance.
Figure 5:18 - Bottom Left holds a screenshot of the section containing images and with
Laura sharing practical information on recommended behaviours for bird watching. Fi-
nally, Figure 5:18 - Bottom Right, illustrates the section belonging to the Natural Disaster

theme and advises visitors on what they can do in order to prevent natural disasters.

+ @ Hints and tips against invasive species - © MoreInfo @

- 3 Gardens with exotic plants

century.

advantage of the Levadas to
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Be wary of Micro-cl
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~—
- @ Birdwatching =D
. Natveal Disasterd
Tips for Birdwatching Mm —— i d
@ d set for oth -

< Use practical, discreet clothing and keep your voice down
‘Q Don't get to close to the birds, watch them through binoculars.
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PENETSREERSE——
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Figure 5:18 — Screenshots showcasing four different examples of mixed-media used in the new
section of the Hypermedia portal. Top Left: Map of exotic plants on Madeira Island; Top
Right: Laura Silva advising on how to plan for a “Levada” hike. Bottom Left: Recommended
behaviours for bird watching. Bottom Right: Illustrations of what visitors can do in order to

prevent natural disasters
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FoL Hypermedia Web Pages related with the FoL Fictional Story: The Fol. Hyper-
media contains two pages dedicated to the connection with the Fol. Hypermedia content
and the FoLL. LAMS. These pages also function for participants who are curious to engage

with more details about the FoL fictional story.

1. Location-Based Tour Web Page: The Location-Based Tour web page includes
details about the FoL. LAMS experience in a graphical, clear, and detailed way to
encourage tourists to enroll in the experience. In Figure 5:19 — Left Side, can be
seen a screenshot from the Location-Based Tour web page (1- contains details
about the FoLL LAMS, 2- contains the form to contact the FoL team to book the
experience). Clicking under the Location-Based Tour menu item, on the submenu
item Story, leads to a reserved area for participants who have already tried the
FoLL LAMS experience (see Figure 5:19 — Middle Top). This section is unlocked
through a password that is provided in the follow-up email participants receive
when they finish the FoL LAMS. As explained previously, in section 5.1, partic-
ipants who do not want/cannot attend the Fo. LAMS can also unlock this page
by sending an e-mail to the email address provided on the webpage. In Figure 5:19
— Middle Top — 3 can be seen the password field to input the password provided
via e-mail. Unlocking the page then features the Fol. Movie; an adaptation of the
seven episodes and gossips stitched into a linear movie. Figure 5:19 - Right Side
Top showcases a screenshot of the FoLL movie webpage, containing the embedded

video player.

2. Locations and Characters Web Page: The Locations and Characters web pages
include further information in the format of text and images regarding the fictional
characters’ profile and historical relevance of the FoL. LAMS landmarks. In Fig-
ure 5:19 — Middle Bottom section can be seen a screenshot of the characters” web
page featuring extra details about each of the characters from FoL fiction. In Fig-
ure 5:19 — Right Side Bottom is a screenshot of the location’s web page featuring
extra details about the relevance of each of the landmarks along the path of FoLL
LAMS.
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Figure 5:19 — Left: Screenshot from the Location-Based Tour web page; Middle Top: Screenshot
of the Restricted web page to access exclusive content about the FoL fictional story; Middle
Bottom: Screenshot of the characters web page; Right Top: Screenshot of the FoL movie web

page; Right Bottom: Screenshot of the location’s web page.
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5.4 The Design Insights Influence in the FolL TEE Final Design

This section describes how each one of the 13 DIs was operationalized into different de-
sign features in each FolL TEE component (FoLL. LAMS, FoLL Hypermedia). Towards the
end of this section the overall FoLL TEE is discussed in the light of the DI, (see Table 5-1).

5.4.1 Design Insights Applied to the Fol Location-Aware Multimedia Story

In an effort to provide authentic storytelling (DI 1), the final version of the FoL fictional
narrative incorporates historical events that occurred during the 19" century, as well as
some additional information gathered during the interviews with the local community. In
this way, the narrative interweaves science, local traditions, and folklore of the Island,
into the fiction. The visual aesthetics of the Motion Comics incorporated several factual
and spatio-temporal cues (use of dates, and reproduction of real-world locations in the
Motion Comics) to increase the authenticity of the content (Figure 5:8). In addition to
this, the Multimedia Pop-Ups Windows explain the connection of the narrative to real

locations and facts, reinforcing the cues given in the Motion Comics (Figure 5:7).

The role of the Multimedia Pop-ups Windows and the Motion Comics is tightly linked
with the attention paid to designing the transition between physical locations and digital
content (DI 2). Some of The Multimedia Pop-ups Windows propose interactions with the
physical space and landmarks, while the Motion Comics promote a visual blend of a lo-
cation and the digital content by portraying the characters’ adventures in the setting where
the participant is located. On the other hand, the mobile device vibration alerts help to
guide the audience through the transition from the real world into the digital world, by

letting them know that new content is available.

In order to take into account the points of interest (POI) of the experience (DI 3), all
landmarks and locations that trigger episodes from the FoL narrative were carefully se-
lected. First, most POI in the Fol. LAMS are buildings (museums, churches, or gardens)
of high historical value, and that play a role within the fictional story. Secondly, the lo-

cations that trigger the content are off the usual tourist routes and are positioned where
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locals usually pass by. Moreover, the Multimedia Pop-ups Windows assumed an essential
role in minimizing the poor GPS accuracy of some locations by directing participants to

more comfortable/safer locations to be able to watch the Fol. LAMS episodes.

In order to provide content engagement through Mixed Reality technologies (DI 4) the
360° MR scene, The Pharmacy, was designed to add an extra layer of interaction and
engagement, having the participants assuming a more active role in the experience. In
particular, its goal is to allow the audience to explore a 19" century pharmacy and learn
about the remedies that were used at the time (Figure 5:11). Furthermore, this media is
included halfway through the Fol. LAMS as a technique to provide a rewarding experi-
ence (DI 7). It introduces not only a novelty factor to the FoL. LAMS interaction, but also
a challenge that the audience needs to overcome (making the “Poncha” drink), leading

to an opportunity to build up skills and self-esteem for having accomplished it.

The FoL narrative and characters were developed to emotionally involve the audience in
Laura’s journey in protecting the natural heritage of Madeira Island. The FoL narrative is
distributed in seven story clips, presented as Motion Comics, and six Audio Gossips. In
order to comply with the care needed in providing multimedia content that can be easily
assimilated (DI 5) and limiting cognitive overload (DI 8), the Motion Comics are each a
maximum duration of two minutes and are enhanced with captions to make the narrative
more understandable. The Motion Comic episodes are linear and follow a specific order,
while it is suggested not to skip episodes so as to increase the involvement with the nar-
rative; dropping or skipping one or more episodes does not compromise the story, as long
as they are viewed and in the correct order. Furthermore, the Audio Gossips were de-
signed to limit cognitive overload with narrative details. Designed to deliver story mate-
rial as audio-only media, it limits visual overload and renders participants free to look
away from the screen and enjoy the physical surroundings. The Audio Gossips are not

vital for the story and can be skipped if participants so choose.

The Multimedia Pop-up Window also plays a role in limiting the cognitive overload (DI
8) by facilitating the urban environment intake, and pointing out features in the physical

environment before it is referenced by the visual story clip. Moreover, they offer time for
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the audience to prepare themselves to view the story content. Furthermore, after each
story clip, a Multimedia Pop-up Window presents the suggestion to view a summary of
an interview with a local, based on the FoL. Hypermedia content. The interview summary
follows DI 8 guideline, as it works as an enticement to discover part the FoL. Hypermedia

content without providing too much information.

The two FoL. LAMS features, Taking Photo and Follow up e-mail, set up a reward (DI7)
and different levels of participation for the viewers (DI 9). On the one hand, the selfie
taken during the tour is sent to the user via e-mail, as a way to reward tourists with a
memento from the experience (DI 7). At the same time, the Take a Photo feature functions
as a mechanism to maintain contact with the participants after the Fo. LAMS is termi-
nated. This e-mail contact is intended to remind the user to participate in exploring the
FoL TEE experience through its online component (DI 9) (Taking Photo Feature: Figure
5:12, Follow up e-mail: Figure 5:13).

Finally, the FoLL LAMS is designed to accommodate different levels of participation (DI
9) according to the different needs, desires, and abilities, of the participants. For example,
the Audio Gossips and the 360° MR scene can be skipped if participants feel like the

experience is requiring too much effort from them.

5.4.2 Design Insights Applied to the FolL Hypermedia Platform

The whole Hypermedia platform, but in particular the “7 Themes pages” and all of its
content, were designed in order to provide authentic storytelling (DI 1), to the audience.
The Hypermedia platform provides content through a different approach (when compar-
ing to FoL LAMS). Local stories and information about the destination are outsourced
through journalistic-style interviews, allowing participants to gain access to authentic in-
formation. The journalistic-style content allows accommodating for different Audiences
(DI 6), attracting those who enjoy fiction or VR game-like experiences, but also those
who seek more fact-based knowledge. Furthermore, the items of interest section of each
Theme web page, seeks to provide a higher degree of participation making sure to provide

the audience with different levels of participation (DI 9), such as getting in touch with
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the local community, so providing opportunities and information to visit several locations
based on what is proposed by the locals (Figure 5:18). The several hours of video inter-
views collected were divided by themes and edited dynamically into short videos (ap-
proximately 2 minutes long) so as to limit cognitive load (DI 8). Furthermore, the video
interviews and items of interest section of the platform were enriched with infographics
and kinetic typography to render the Multimedia content easily assimilated (DI 5) (Fig-
ure 5:16).

The FoLL movie, made available through the FolL Hypermedia platform, is an effort to
accommodate for different Audiences (DI 6) opening the experience up to audiences
suffering limitations, such as those who cannot walk the street of the city or have acces-
sibility issues. The decision to have a movie version of the FoLL narrative also allows for
participants to review the whole story in a movie format (Figure 5:19 - Right Top), and

is an opportunity to maximize multimedia content assimilation (DI 5).

Extra content about the FoL fictional narrative was added to the FolL Hypermedia to stim-
ulate the curiosity of tourists who seek engagement with the fictional world and exten-

sions of the story applying the media distribution channels (DI 11).

5.4.3 Design Insights Applied to Fol Transmedia Entertainment Education Experience

The FoLL TEE breaks down into two main interconnected components: the FoLL LAMS,
and the FoLL Hypermedia. Taking into consideration DI 9 and DI 11, different audiences
with different preferences can engage differently in the FoLL TEE Experience. For exam-
ple, a more adventurous and tech-savvy audience can engage in the FoL. LAMS and ex-
tend all the experience with all the FoL. Hypermedia video content items of interest and
proposed activities. On the other hand, an audience that is seeking something more rest-
ful, or fact-based content, can choose to interact only with the FoLL Hypermedia and en-

gage with the interviews from the local community.

The two components of Fol. TEE went through several iterations, as described over this

document, to ensure that the experience is as good as its weakest part (DI 13). Over
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several user studies, it was clear that further clarifications and improvements had to be
incorporated to make sure that all the different media components and interactions were
clear for the participants. For example, the adjustment of interaction methods in the 360°
MR scene, the addition of tutorial screens at the beginning to the FoL LAMS, or even the

several iteration steps that FoL. Hypermedia component went through.

The FoLL TEE development followed an RtD methodology [ZiFE07] with the input of a
multidisciplinary team of programmers and designers with backgrounds ranging from
entertainment technologies to the tourism industry, thereby bringing together DI 10: Pro-
duction team and Methods and DI 12: Local community involvement. During the devel-
opment of the fictional story the team consulted with a local History expert to verify the
facts incorporated into the story and to keep historical coherence. In addition to how DI
12 was incorporated, the involvement of the local community through the interviews done
with locals, and the focus groups conducted with local experts, all helped to shape the
final concept of the FoLL TEE experience, bringing together the fictional story and the

local interviews.
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Table 5-1 — Summary of the design insights influence on the several aspects and features of

the final prototype of the FoL TEE experience

est part

360° MR Pharmacy Tutorial

Guideline Feature/Media Component
. . FoL Fictional Story
leill;gAuthentlc story- Fol MO tiop COII}iCS FoL LAMS |
FoL Video interviews FoL. Hypermedia
A oty
. .. Multimedia Pop-Ups Windows FoL LAMS
tions and digital con- . .
FoL. Motion Comics
tent
DI 3: Points of interest Multimedia Pop-Ups Windows
(POI) of the experience FoL.Lanfimarks I (LA
FoL Vibration Alerts
DI 4: Content engage-
ment through Mixed FoL Pharmacy FoL LAMS
Reality technologies
Distribution of the FoL fictional story into:
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DI 5: Multimedia con- Use of Subtitles in Seven Story Clips
tent assimilation FolL Movie
Infographics and Kinetic typography in FoL Hypermedia
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Audio Gossips
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Short Dynamic Video Interviews Fol. Hypermedia
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DI 9: Levels of partici- | Audio Gossips and 360° MR skip feature FolL LAMS
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FoLL Hypermedia
7 Themes pages
DI 10: Production Al fepliinay lseon
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Research Through Design Method
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DI 11: Media distribu- FoLL Movie
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. Focus Groups with Locals
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5.5 Chapter Conclusion

This chapter described in detail the design decisions and features of the final prototype of
FoL. TEE experience. Moreover, the chapter describes the overall user experience with
the two distinct, yet interconnected, components; FoLL LAMS and FolL Hypermedia. The
FoLL TEE improvements are reported in detail by highlighting the incorporation of the
different feedback gathered following the RtD methodology, and the design insights

gathered form the related work.
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6  Evaluation of Fragments of Laura as a
Transmedia Entertainment Education
Experience

This chapter contains the methodology and results of the evaluation of FoL as a TEE
experience. The first section details the evaluation methodology. The second and
third sections explain how the data analysis was performed for each type of data.
The fourth section describes the participants’ sample and characterization. Finally,
sections fifth and six present the results obtained.

6.1 Fol TEE Evaluation Methodology

The last prototype of the FolL TEE experience was designed in particular to answer the
second RQ of this thesis and explore how the novel TEE framework can support the de-
sign of entertainment artefacts to engage visitors with the local destination, bring aware-
ness, and create connections between them and the local community and its values. To
that end, the evaluation of Fol. TEE was designed as mostly guided by RQ2: How fto
design a TEE experience that delivers a memorable tourist experience while raising
awareness towards local values present in the destination’s context? This multi-layered

question was unpacked into three further, and specific, research questions:
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e RQ2.1: Can FoL TEE provide a fulfilling and memorable touristic experi-
ence?

e RQ2.2: To what extent did both distinct yet interconnect components, FoL
LAMS and FoL Hypermedia of the FoL TEE experience, support tourists
to connect with the Island’s local values and community?

e RQ2.3: Did FoL TEE enrich the knowledge of the local destination’s cul-
tural and natural heritage in a significant way? If so, what role did the two
FoL TEE components, and its respective features, play in this?

The methodology used, and how it addresses the above questions, is detailed in the next
subsections. However, it is important to highlight that, while the main target users of this
evaluation were visitors to the Island, the component of the research that dealt with em-
powering the local community could only be evaluated with engaging the local commu-
nity in testing the application. For this reason, part of the user’s sample is composed of
local inhabitants of the island. This allowed us to gather data to understand if one of the
output components of the TEE framework was fulfilled, namely the Socio-cultural

Wellbeing at Local Destination.

6.1.1 Measures Used in the FolL Evaluation

In order to answer the 3 further research questions, the evaluation of the experience was
designed to collect information during 3 stages (before Fol. LAMS, after FoL. LAMS,
after Fol. Hypermedia) through three questionnaires (Q1_Demographics, Q2 _LAMS,
Q3 Hypermedia). Each of these questionnaires had a section regarding Madeiran herit-
age: Madeira Questions Scale (MQS). The MQS is composed of a set of 16 true or false
questions, developed by two researchers** in order to touch upon different topics related
to Madeira’s natural heritage and culture.

The first questionnaire (Q1_Demographics) was composed of 2 sections. One was de-
signed to collect the participants’ demographic data, their experience with mobile phones

and location-based tours, and contained questions regarding their profile as tourists (e.g.

24 This questionnaire was developed by myself in close collaboration with the tourism researcher that was

part of the Beanstalk research team at the time.
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duration of stay on the Island). The other section of the Q1 worked in synergy with the
MQS to provide a baseline on participants’ previous knowledge about Madeiran values
and cultural heritage before engaging with the FoLL TEE. Furthermore, MQS was applied
at the end of the FoLL LAMS and then after the interaction with the FoL. Hypermedia, to
assess if participants acquired knowledge as they went through the FoL. TEE components,
thereby addressing RQ2.3.

It was important to collect data about the participants’ experience after they had experi-
enced each of the FoLL. TEE components (FoL. LAMS and FolL Hypermedia) separately,
in order to assess how effective each of the components was. Hence, the second question-
naire (Q2_LAMS) was designed to understand how involved in the fictional narrative
visitors felt, and what they retained from the local values by engaging only with the fic-
tional narrative, before the visitor’s exposure to the Hypermedia channel (part of RQ2.2).
The Q2_LAMS was composed of Narrative Transportation scale (NTS) which assess par-
ticipants’ ability to be transported into the FoL fictional narrative [GrBr00].

The User Engagement Short Scale (UESS) [ObCH18] comprised of 12 items that meas-
ure 4 dimensions of engagement with the FoL. LAMS: Focused Attention (FA); Perceived
Usability (PU); Aesthetics Appeal (AE); Reward Factor (RW). 4 single Likert items were
included measuring the difficulty and demands of the experience, the awareness of the
real world, and how the experience allowed them to learn about local values. Furthermore,
to assess “Presence,” a single item was included in the questionnaire: “In the video nar-
rative, [ had a “sense of being there.” “Presence” is defined as “a psychological state in
which virtual objects are experienced as actual objects in either sensory or non-sensory
ways” [Lee04]. In particular, “Presence can intensify existing media effects such as en-
joyment” [WHBVO07]. The final section of Q2_LAMS was the MQS.

Finally, the third questionnaire (Q3 Hypermedia) was administrated to access the expe-
rience with the FolL Hypermedia and participants’ overall perception of the Fol. TEE
experience. For this reason, it was divided into 3 sections. One focused on evaluating the
experience with the FolL Hypermedia to answer part of RQ2.2. It included 7 items adapted
from the User Engagement Long Scale [ObTo13] that probed how rewarding and pleas-
ing the experience with the web platform was (items: RW9, RW4, RW10, AES, RWI1,
AE2, RW6).
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The second section was tailored to investigate the participants’ perception of the FoL. TEE
experience and answer RQ2.1. To assess the memorability of the overall transmedia ex-
perience as tourism experience we applied the Memorable Tourist Experience (MTE)
Scale [ChVal5] with 13 items and looking at six dimensions related with the travel ex-
perience (Affective Emotions/Hedonism, Authentic Local Experiences, Refreshment,
Fulfilment/Personal Travel Interest, Meaningfulness, Knowledge). Moreover, 4 single
Likert items were included in this section: one to understand the difficulty, and one to
understand demands of the FoLL TEE experience; 1 to understand how much participants
learned from the FoLL TEE experience; 1 item asking if participants would recommend
FoL TEE to others. Finally, to measure the Fol. TEE user experience, we returned to the
short version of the User Experience Questionnaire (UEQ) [User00b] with 8 items in the
form of word pairs. The final section was comprised of the MQS. A copy of each of the

questionnaires is included Appendix G.

The last step in the evaluation was a semi-structured interview conducted to assess the
overall experience of the Fol. TEE. It was guided by 6 open questions to allow partici-

pants to share their thoughts:

What did you think about the experience?
Can you in a quick way retell FoL fictional story?

What was your first impression of the website?

1
2
3
4. Did you enjoy the videos from the website? How useful was the information?
5. Overall, what was confusing about FolL experience?

6

. In general, what could be improved?

The methods and measures used for the local residents’ sample were identical except that
some questions were removed from two of the questionnaires. Namely, in Q1 De-
mographics any questions regarding tourism behaviours were removed (e.g. duration of
stay on the Island) and in Q3 _ Hypermedia the section about the Memorable Tourist Ex-

perience (MTE) Scale was also removed.
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6.1.2 Protocol

Participants were made aware of FoLL TEE and recruited for the study through events on
social media, posters and flyers distributed in hotels, Airbnb lettings, hostels, and some
tourist points around the city of Funchal. The goal was to evaluate the Fol. TEE experi-
ence in the closest way to a real tourism experience. Therefore, participants had the free-
dom to choose what would be the most convenient way for them to experience FoL. They
could choose to try the experience individually, in pairs, or even in a group. It was men-
tioned in the sign-up form that the experience would be best done either individually (1
participant, one mobile phone) or in pairs (2 participants sharing a phone) but bigger
groups were welcomed with the constraint of a maximum of 6 participants per session,
due to available devices and experimenters.

The whole protocol, comprising 6 phases, lasted for around 1h 30m. The number of ex-
perimenters per session depended on the group size that would sign-up for the experience,
with one experimenter per pair of participants. Figure 6:1 presents and summarizes the

protocol phases divided into steps.

FolL TEE Evaluation Protocol

Step 3: FolL LAMS Step 5: FoL Hypermedia
Step 1: Meet 4 =

Step 2: Data Gathering Step 4: Data Gathering

[6) Step 6: Data
=@ . 57) 10) = Gathering
= R = = -
= . =3 n_E

Shadowing
Pre-Questionnaire FOL_LAMS_ Q Q
(Q1_Demographics) Questionnaire Fol Hypermedia
(QZ_LAMS) Questionnaire + FoL TEE

Total duration: Questionnaire +

1 h30m Semi-structured Interview
(Q3_Hypermedia)

Figure 6:1 — Overview of the steps composing the FoL TEE evaluation protocol
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Experimenters met the participants at the starting point of the FoL. LAMS, explained the
research procedure, asked them to sign the consent form and administered the first
questionnaire (Q1_Demographics: questions regarding demographics and general
knowledge about Madeira.). Experimenters provided the mobile phone and headphones
to participants who sometimes shared the mobile device, with two pairs of headphones.
The mobile phones used were Samsung S7 and S7 Edge. On average, the duration of the
FoLL LAMS lasted around 45 minutes, after which participants were asked to complete
the second questionnaire (Q2_LAMS: questions about the experience with FoL. LAMS
and general knowledge about Madeira). Afterwards, participants were asked to browse
the FoLL Hypermedia for at least 10 minutes. A specific questionnaire was administered
after this last step (Q3_ Hypermedia: questions about the experience with the FoL
Hypermedia, overall FoLL TEE and general knowledge about Madeira.).

Finally, a 5-10 minute semi-structured interview was conducted and audio-recorded.
Participants were rewarded with a unique cotton bag printed with the FoL logo and some
leaves from the local flora, Figure 6:2. Due to lack of time availability, some participants
preferred to visualize the Fol. Hypermedia component later on. These participants
received a follow-up e-mail with a link to FolL Hypermedia and questionnaire

Q3 _Hypermedia.
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Figure 6:2 — Top: Tourist in the third touchpoint of the FoL LAMS; Bottom: Group of tourists
who participated in the FoL TEE evaluation holding their souvenir the FoL TEE cotton bag,.
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6.2 Quantitative Data Analysis

All statistical analyses described over the next section were performed by the author with
SPSS version 25. The reliability of the scales and subdimensions were checked to ensure
consistency of the measures in the context of this sample. For further details on the
reliability of the different scales, see Table 6-1. The scoring guidelines for each of the
scales (NTS, MTE, UESS) were followed, so as to reach the scores for measuring the
overall user experience. For the Madeira Questions Scale (MQS), a score of 10 points
was given to questions that participants responded correctly, and then a total score was
obtained for each stage. The maximum score that a participant could obtain was 160.
Since the MQS was applied 3 times, this resulted in 3 different scores, with 1
corresponding to each stage: before the start of the FoL. LAMS; after FoL. LAMS; after
Hypermedia platform. These will be referred later on the document as
MQS1_BeforeFoLAMS, MQS2_ AfterFoLAMS, MQ3_AfterHyper, respectively. The
normality of the data was analysed using the Shapiro-Wilk method, the data revealed to
be non-normal. Therefore, only Median scores (Mdn) with respective Inter Quartile
Ranges (IQR) were reported and non-parametrical statistical tests performed.
Quantitative data from visitors and local residents were analysed and presented separately

as they present distinct target participants.
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Table 6-1 — Results of the reliability analysis of the applied scales for both Visitors and Local
Residents Samples

. . Visitors Locals
Scale/Sub-dimensions Reliability* Notes Reliability Notes
Narrative Transportation Removed 2 After removing 3
o=.758 reversed scored 713 reversed scored
Scale ; .
items. items
Memorable Tourism
. a=.957 930
Experience
Affective — 885 932
Emotions/Hedonism e '
Authentic Local
. a=.830 .877
Experiences
Refreshment | cceemeeeeen Single item S
Fulfilment/Personal ~ 819 642
Travel Interest e '
Meaningfulness o =.880 .932
Knowledge a=.871 -.143
User E t Short ing:
ser Engagement Shor o =808 804 /‘%‘fter removing:
Scale I lost myself
Focused Attention (FA); a=.521 Low reliability 514 Removed: ,I lost
myself
Perceived Usability (PU); o =.562 Low reliability 592
Aesthetics Appeal (AE); 0=.829 815
Reward Factor (RW) o =.883 .546
Questions Madeira 0 =.838 .536
User Experience (word =81 After removing 1 847 After removing
pairs) ’ item -UEQ1 ) UEQI1
u tl
ser engagemen. ong o« =.899 893
scale adaptation

*A scale’s reliability is considered high if its Cronbach’s alpha Value 0>0.75

6.3 Qualitative Data Analysis

The resulting data from the interviews was analysed using a Thematic Analysis [BrCl06]
approach to collect users’ impressions concerning the TEE experience, with the support
of Nvivo software?’. Two researchers conducted a bottom-up data analysis review, re-
sulting in a three stage iterative process. Firstly, researchers used open coding, in which
each researcher selected quotes and created high-level categories, reviewed, and merged

or divided, into new nodes. Secondly, affinity diagrams were used to explain the

25 https://www.gsrinternational.com/nvivo/what-is-nvivo
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relationships between categories. Thirdly, researchers organised the most frequent
concepts and insights found, followed by the description and illustrative quotes given by
users in the interviews. Figure 6:3 presents an overview of this process.

At the top of Figure 6:3, the first two screenshots represent the themes that emerged from
each researcher after the analysis of visitors’ transcriptions ( each blue dot is a Nvivo
node that represents a theme) and the last screenshot represents the combination of the
themes merged upon agreement of both researchers. The bottom of Figure 6:3 presents
the same process carried out but for the Local residents’ interview transcripts.
Quantitative data from visitors and local residents were analysed and presented

separately, as they represent distinct target participants.

Researcher 1 Researcher 2 Combined Nodes
Name Files v Referen... Name Files v Referen.. C e = m.‘” m-,.nh
O GeneralExperience 18 50 ¥ ® ThinkABoutExperience 19 77 13 3
MapConfusiny 1 1
@ StoryRelated 7 41 o 4 rE—
orysemate (D PreviousExpectations 1 3 1 1
@ Improvements 16 40 | » @ improvements (2) % a6 z 2
(@ Pharmacy 14 27 (@ 360°PharmacyFeedback 14 33 28 5t
a 3
@ AppUsability 13 21 @ FOLWebsite 14 3 o ¥
. @ BonusContentFeedback 12 19 z 2
Website 13 23 s
o ) . (@ GossipsFeedback 12 28 : "
@ Orientation&GPS 10 14 @ LearningAboutMadeira 6 9 3 2
(@ Suggestions 10 17 @ MapOrientation 6 12 “ 7
@ Age&TargetGroup 9 13 @ ConfusingElementsExperi... 3 3 " ¥
@ Emotions 9 n (@ DifficultStart 3 3 5 ke
g @ EffectofUserTesting 3 7 ; 2;
© Gossips 9 18 @ QuestionsAboutStoryFicti... 3 4 4 4
@ Learning 9 14 @ RealLocations 3 5 3 o
@ StorySummary ] ] @ Tourism Experience 3 3 ° 13
@ VideoTeasers 9 16 @ EmergedPhylosophicalDe... 2 4 o 2;
X @ FeelingimmersedExperien.. 2 5 I
(@ Story-ThemesAnalisys 8 1 @ GroupExperience 2 2 1‘; )
@ TourTime&Distance 7 8 @ Language Challenges 2 2 H 3
1 1
@ Landmarks 6 7 @ Walkduration 2 2 : .
. i 2 3
(@ ExpectationsTour a 5 @ WorriedAboutTraffic 2 2 " ]
@ ArtisticQuality 1 1 z ]
Traffic&Headphones 4 5
Q P @ FutureWork 1 1 3: @
@ InteractioninPairs 3 n @ InteractionMobileApplicat... 1 1 3 s
@ Pop-ups 3 3 @ MoreTime@Locations 1 1 ‘; ,Z
(D usertest_context 2 2 @ PopUpHints 1 2 ! 4
¥ () StoryFeedback 1 1 b ":
(@ RetellStory 18 38 2 4
o o
@ Fol story 2 4 @ BonusContentVidedTess.. 2 %
@ UseofHeadphones 1 2 + @ AgesTargetGroun 0 1
@idea a I3
@ WantMorelnformation 1 1
Researcher 1 Researcher 2 Combined Nodes
Name g Fles | Referen. 1 Name - Files  Referen... Name - Fies  Roferen...
D Webisiie 4 8 | @ Website 5 15 » @ Website 5 18
& VidecTeaser 2 4 © UserTest 1 1 @ UserTest 2 2
g:::'y:::' ket : : @ Thinkexperience 7 8 O Tratfic 1 1
S 2 3
& Tratfic 1 1 O story ? g - gs::j"mm 7 P
& suggestions 2 a @ QuestionsStory ' t » @ Pharmacy 2 4
@ StorySummary 5 5 © Pharmacy & 8 » € OverallExperience 6 n
o:mymlma 4 1: @ LearnMadeira 1 1 & Orientstion 1 1
(-] h‘m”acv 2 3 @ Language 1 1 + @ Locations 2 3
°°“"“‘ j‘:“"a"" j : @ improvements 5 ] © Learring 5 7
i 4 = Qocrs 3 4 © Language 1 1
. & @ Gossips 1 1 » @ Improvements 5 10
5 10 @ ExpandContent 1 1 | @ors 3 4
1 1 @ BonusContent 1 3 © Gossips 1 1
1 1 @ Expectations 1 1
& AppUsability. 4 a @ ExpandContent 1 1
@ Emotion 1 1
+ @ BonusContent 1 s
@ AppUsability 4 4

Figure 6:3 — Combination of screenshot of the Nvivo software, used to facilitate the Thematic
Analysis. Top: Nodes from the Visitors’ Sample; Bottom: Nodes from the Local Residents’
Sample
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6.4 Participants Sample and Demographics

A total of 62 people responded to the invitation to participate in the evaluation of FoL
TEE experience. Of the 62 participants, 45 were visiting the Island while 17 were local
residents of the Island. Of the 45 visitors, 10 completed only the Fol. LAMS experience,
while 35 completed the whole FolL TEE experience (FoL LAMS +FoL. Hypermedia). Of
the 17 local residents, 6 completed the first stage only (FoL. LAMS) while 11 completed
the whole FolL TEE experience. Fifty two participants did the FoL. LAMS tour in pairs
(26 pairs sharing one mobile device but with individual headphones) and 10 did the FoL
LAMS tour by themselves. Of the 52 who experienced FoL in pairs, 40 were visitors and
12 locals. Of the 10 participants who experienced FolL by themselves, 5 were visitors and

5 were locals. For a summary of the study sample see Table 6-2.

Table 6-2 — Details of the participants samples for the FoL TEE Evaluation

Visitors Locals

FoL LAMS Only 10 6
Complete

35 11
FoL TEE Experience
Pair Experience 40 12
Individual Experience 5 5
Sub-total by sample 45 17
Total Participants 62

6.4.1 Visitors: Sample Characterization

Regarding the visitors’ age ranges: 15 participants were aged between 18-24, 15 partici-
pants between 25-34, 7 participants between 35-44, 6 participants between 45-54, and 2
participants between 65-74.

Their native languages were: Spanish (17), English (4), Portuguese (3), Romanian (5),
Polish (3), Italian (3), Finnish (2), German (2), Tagalog (1), Bulgarian (1), Georgian (1),
Russian (1), French (1), Greek (1), and Thai (1).
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Regarding their experience with smartphones: 7 participants had low experience, 17 av-
erage experience and 21 participants high experience. Concerning their experience with
location-based tours: 25 participants had a low experience, 19 average experience and 1
participant high experience. Although most of our participants had a lot of experience
with smartphones, they were not experienced in location-based tours (see Figure 6:4).

Regarding their travel profile: the majority of our participants (28) considered themselves
as tourists who try to interact with locals in their travels (see Figure 6:4). 9 participants
had only been in Madeira for less than 2 days, 11 for 2-3 days, 4 for 3-4 days, 4 for a
week, 2 for 2-3 weeks, and 15 for more than a month. When asked about the full duration
of their stay, 3 participants were staying for 2-3 days; 11 for 3-4 days; 12 for 1 week, and

19 for a longer period of more than 1 month.

Experience Would
with u

sy | you
applications consider
of this kind yourself
(location a:
based tour) Traveler
: Touris
Hlow M Diference?
W Average
MW High

Count
Count

0]

]
D._“

No Yes Only sometimes

Low Average High

When you travel, g: you try to interact with locals to learn more

Please indicate your experience with smartphones: Abiogt. theplacelyou.are Visiting?

Figure 6:4 — Left: Participants’ experience with technology; Right: Participants’ travel behav-
iour
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6.4.2 Local Residents: Sample Characterization

Of the 17 local residents who participated of our study, 4 were aged between 18-24, 6
were between 25-34, 5 between 35-44, 1 participant was between 45-54, and 1 was be-
tween 65-74.

Regarding their experience with smartphones: 7 average experience and 10 participants
high experience.

Concerning their experience with location-based tours: 10 participants had a low experi-

ence, 7 average experience.

6.5 Results from the Visitor Participants

This section outlines the results obtained from the group of visitors who experienced the
FoL TEE and is divided into four subsections. The first three sections report the quanti-
tative results from the three different evaluation stages of the experience, after the Fol
LAMS, after interacting with the FolL Hypermedia platform and then the results from
whole FoLL TEE experience. The last section presents the qualitative results from the the-

matic analysis of the interviews at the end of the FoLL TEE experience.

As mentioned before (see Table 6-2), some visitors did the Fo. LAMS experience in
pairs and this was not analysed separately as it was not part of the goals for this evaluation.
Hence, the results presented in Section 6.5.1 reflect the visitors total sample of 45 partic-
ipants who experienced Fol. LAMS and the results presented in Sections 6.5.2 and 6.5.3
reflect the visitors total sample of 35 participants who experienced the Fol. Hypermedia

and the FoLL complete experience.

6.5.1 Visitors: FoL LAMS Quantitative Results
Visitors® overall engagement with the FoL. LAMS was positive, with most participants

agreeing that it was an engaging experience and reporting high median values for the total

User Engagement Short Scale (UESS). Looking in detail at the different dimensions of

149



the UESS, most participants reported the Fol. LAMS to be rewarding and enjoyed the
aesthetics of its graphics (see Figure 6:5).

Mdn: 3.75 Mdn: 4.00 Mdn: 4.33 Mdn:3.67 Mdn: 3.33
IQR: 0.96 IQR: 1.33 IQR: 1.00 IQR: 1.00 IQR: 1.33
5
P
3
43
2 0.13
16
1 O

Total User User Engagement User Engar_gement User Engagement User Engagement
Engagement Aesthetics Reward Factor Perceived Focused
Usability Attention

UESS Scale Values -> 1-Strongly Disagree; 2-Disagree; 3-Neither Agree nor Disagree; 4-Agree; 5-Strongly Agree

Figure 6:5 — Visitors’ Median Scores and IQR for Total UESS and the four dimensions of en-
gagement: Aesthetics Appeal (AE), Reward Factor (RW), Perceived Usability (PU) and Focused
Attention (FA) regarding the experience with FoL LAMS

Participants considered the duration of the FoL. LAMS to be ideal (see Figure 6:6, Dura-
tion of the experience item). They did not feel like it was too demanding, or even difficult
based on the average median score reported in the items Demands of the experience and

Difficulty experience (see Figure 6:6).
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Mdn: 3.00 Mdn: 4.00 Mdn: 4.00
IQR: 2.00 IQR: 1.00 IQR: 1.00

28 927
o
12

Difficulty Experience Demands of the experience Duration of the experience
Scale Values -> Difficulty: 1-Easy; 7-Hard | Demands: 1-Too Low; 7-Too High | Duration: 1-Too Long; 7- Too Short

Figure 6:6 — Visitors’ Median Scores and IQR for the single Likert items regarding the Diffi-
culty, Demands, and Duration of the FoL LAMS

Most visitors felt quite involved in the fictional narrative, according to the median score
for the Narrative Transportation Scale, Mdn: 5.00; IQR: 1.44 (on a 1 to 7 scale). Further-
more, most participants reported high levels of Presence in the narrative, as measured by
the item Sense of “Being There” and reinforced by the low median values in real-world
awareness. The FoLL LAMS enriched the participants’ knowledge of Madeiran culture, as
participants reported high median scores in the item Learn about the Madeira Heritage

(see Figure 6:7).
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Mdn: 5.00 Mdn: 6.00 Mdn: 3.00 Mdn: 5.00

IQR:2.00 - IQR:1.00 - IQR:3.00 - IQR:144
7
6
5
27
4 o
14 _4 46
3 o
28
2
1
Sense of "being there" Learn about the Real world Awareness Narrative
Madeira Heritage Transportation
Scale Values -> Being There: 1-Not at all; 7-Very Much | Awareness: 1-Not at All; 7-Extremely Aware

Figure 6:7 — Visitors’ Median Scores and IQR, Narrative Transportation (NTS) with the FoL
fictional narrative and Median Scores and IQR for the single Likert items regarding Presence,
Learning and Real-World Awareness in the FoL LAMS

6.5.2 Visitors: FolL Hypermedia Quantitative Results

Most participants found the Fol. Hypermedia rewarding, fun, and worthwhile, reported
as high median scores in the single Likert items: /¢t was rewarding, This was fun, and, The
visualization of the platform was worthwhile. The FolL Hypermedia was also perceived
as aesthetically and visually appealing, considering the high median scores reported in
the single Likert items: The web platform was aesthetically appealing and The web
platform was visually appealing. Furthermore, most visitors mentioned that the FoL
Hypermedia content served as an enticement to continue exploring the Islands’ local
values (see

Figure 6:8).
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Contl lore the tapiex ol s SN SS— : :
e T (e ot o ey MHDA0 | IS B
The visualization of the web platform was S S— T — Mdn: 4.00 | IQR: 2.00
worthwhile

It was rewarding ————me—— Mdn: 4.00 | IQR: 1.00

This was fun| © ———E——  Mdn: 4.00 | IQR: 1.00

The web platform was visually pleasing [ M dn: 4.00 | IQR: 2.00
The web platform was aesthetically —

appealing Madn: 4.00 | IQR: 2.00

| felt involved while interacting inPtll;ttaf;\;erE — Madn: 4.00 ‘ IQR: 1.00

1 2 3 4 5

1- Strongly disagree 2-Disagree 3-Neither agree or disagree 4-Agree 5-
Strongly Aqree

Figure 6:8 — Visitor's Median Scores and IQR for single Likert items regarding Curiosity, Re-
ward, Fun, Visually and Aesthetically pleasing and Involvement with the FoL Hypermedia®

6.5.3 Visitors: FoL TEE Experience Quantitative Results (FoL LAMS and Fol Hypermedia)

The FoLL TEE experience was considered by participants to be a memorable tourist
experience, based on the high median scores for the total score of the MTE scale
(Mdn:5.46 IQR:2.00). Participants reported high values in the median scores across the
six dimensions related to the travel experience. From the different dimensions, it is
important to highlight how the FoL TEE experience was considered refreshing, authentic,

and resulted in knowledge acquisition (see Figure 6:9).

26 In this figure the visual representation of the IQR for the item “The visualization of the web platform was worthwhile”
is misleading when compared to other items with the same IQR of 2.00, like for example “Continue to explore the
topics of Fragments of Laura out of Curiosity” this is due to Mendenhall & Sincich statistical method adjustments.
Where Q1 = Lth element in the entire set Q3 = Uth element in the entire set. L = (Y4)(n+1), is rounded to the nearest
integer value, however if L falls exactly halfway between to integers, round up; U = (%)(n+1) is rounded to the nearest
integer value, however if U falls exactly halfway between to integers it is round down.

Sources:  https:/www.lexjansen.com/phuse/2012/pp/PP16.pdf and https://www.ibm.com/support/pages/boxplots-
hinges-and-quartiles

153



Mdn: 5.33 Mdn: 5.67 Mdn: 5.00 Mdn: 6.00 Mdn: 5.00 Mdn: 6.00

IQR: 2.00 IQR: 1.67 IQR: 2.50 IQR: 2.00 IQR:1.50 IQR: 2.00
7
6
5
4
3
2
1
Affective Authentic Meaningful Knowledge Fulfilment / Refreshing
Emotions Local Experience Personal experience
Hedonism Experience Travel Interest

1- Strongly disagree 2- Disagree 3-Somewhat disagree 4-Neither agree or disagree
5-Somewhat Agree 6-Agree 7-Strongly Agree

Figure 6:9 — Visitors’ results on the six dimensions that compose the Memorable Tour-
ism Experience (MTE) Scale

To understand to what extent the two distinct yet interconnected components affected the
visitors’ experience, Spearman’s rank-order correlations were performed and revealed a
strong, positive correlation between MTE scale scores and: 1) FoL LAMS NTS scores
(statistically significant [r = 0.504, N=35 p = 0.002]); and 2) User engagement (UEQ)
during the FoLL. LAMS (statistically significant [r = 0.751, N=35 p = 0.000]). This indi-
cates that, the more the involvement in the FoL fictional narrative and the engagement in
the FoLL. LAMS, the more memorable the touristic experience.

Regarding how the Hypermedia component affected the visitors’ experience, the
Spearman's rank-order correlations revealed a strong positive correlation between the re-
ward resulting from browsing the web platform and how authentic the experience felt,
which was statistically significant [r = 0.507, N=35 p = 0.002]. This indicates that the
more the visitors browsed the Hypermedia content, the more authentic and rewarding the

FoL TEE experience felt. No other correlations were found.
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In general, visitors had a pleasing user experience with the whole Fol. TEE experience,
reporting high median scores for the pragmatic and hedonic dimensions of the UEQ scale
(Figure 6:10 —Top).

Mdn: 5.16 Mdn: 5.00 Mdn: 5.25
IQR: 1.00 IQR: 1.33 IQR: 1.50 |

UEQ_Overall UEQ_Pragmatic UEQ_Hedonic

User Experience Questionnaire - Items - Word Pairs

Mdn: 5.00 | IQR: 2.00

Usual Leading Edge

Conventional Inventive Mdn: 6.00 | IQR: 3.00

Interesting Mdn: 6.00 | IQR 2.00

Not Interesting

Wi

Boring Baitng  Mdn: 5.00 | IQR: 2.00
Qbstructive Supportve  Madn: 5.00| IQR: 2.00 |

- Hard Mdn: 5.00 | IQR: 2.00 |
Inefficent Efficient Mdn: 5.00 | IQR: 2.00 '

Clear Confusing  Mdn: 3.00 | IQR: 2.00 |
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Figure 6:10 — Visitors’ median scores for the UEQ overall scale, Pragmatic, and Hedonic quality
(Top); Median score results for each word pair items that compose UEQ

When considering the Fol. TEE experience as a whole, low median scores in the items:
Difficulty of Experience and Demands of this experience, demonstrate that participants
considered that the level of difficulty and demands experienced were low. Most partici-
pants were neutral about recommending the experience to others, as indicated by the av-
erage median scores for the single item related to recommending the experience. The
majority of the participants reported that they learned about Madeira values through the

FoL TEE experience as indicated by the high median scores in the item, “7The experience
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enabled me to learn about Madeira Local Values” (see Figure 6:11). This data is also
consistent with high median values in the Knowledge item from the previously mentioned

MTE scale (see Figure 6:9).

Recommend Fragments of Laura Transmedia . A
experience to my family and friends if they visit |—- Mdn: 4.00 | IQR 1.00
the island.
Difficulty of Experience l———< Mdn: 3.00 | IQR 2.00
Demands of this experience were I—-—| 5 Mdn: 4.00 | IQR 1.00
The experience enabled me to learn about the |—— > ‘
Madeira Local Values (nature, culture, traditions) Mdn: 6.00 l IQR 2.00
1 2 3 4 5 6 7
Scale Values -> Recommend: 1-Strongly Disagree; 7- Strongly Agree | Difficulty: 1-Easy; 7-Hard | Demands: 1-Too Low; 7-Too High |
Learn: 1-Strongly Disagree; 7~ Strongly Agree

Figure 6:11 — Visitors’ median scores for the single Likert items regarding: Recommending of
the FoL TEE Experience to others; difficulty and demands of the FoL TEE; and how FoL TEE
experience enabled learning about Madeira local values.

Finally, a Spearman’s rank-order correlation was run to determine if there was a relation-
ship between a tourist’s memorable experience (MTE scale scores) and the overall user
experience (UEQ scores). Results indicate that there was a strong, positive correlation

between the two, which was statistically significant [r = 0.566, N=35 p = 0.000].

Results show that the FolL TEE experience increased the participants’ knowledge regard-
ing Madeira local values. There was a significant increase in the median scores through-
out the three evaluated stages (before FoL. LAMS, after Fol. LAMS, after Fol. Hyperme-
dia) of the TEE experience (see Figure 6:12). A Friedman test showed that these differ-
ences were statistically significant ¥2(2) = 44.656, p = 0.000. Post hoc analysis with Wil-
coxon signed-rank tests was conducted with a Bonferroni correction applied, resulting in
a significance level set at p <0.017. Furthermore, results show that significant differences
occur throughout by interacting with two different components of the TEE experience.
Each component of the Fol. TEE experience increased the participants’ knowledge of

Madeira local values.
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There was a significant difference in the Median scores of the MQS, before participants
started the FoL LAMS (MQS1_BeforeFoLAMS) and after they finished the FoL LAMS
(MQS2_ AfterFoLAMS), (Z =-3.000, p =0.003). A significant difference was also found
in the MQS score before participants started the tour (MQS1_BeforeFoLAMS) and in the
MQS score by the end of all the Fol. TEE experience (MQ3_AfterHyper), (Z = -
4.930, p =0.000). Finally, there was a significant difference also in the Median scores, in
the Median score after the FoL LAMS (MQS2__ AfterFoLAMS) and after interacting with
the FoLL Hypermedia (MQ3_AfterHyper), (Z = -4.985, p = 0.000).

Mdn: 50.00 Mdn: 70.00 Mdn: 100.00
IQR: 60.00 IQR: 20.00 IQR:30.00

125
100

75

50

25

42
o

12
o

MQS1_BeforeFoLAMS MQS2_AfterFoLAMS MQS3_AfterHyper

Figure 6:12 — Visitors’ Median Scores regarding the questions about Madeira local values in-
creased across the three different stages of interaction with FoL TEE (MQS1_BeforeFoLAMS:
Refers to the Median scores before the FoL Tour; MQS2_ AfterFoLAMS: After interacting with
the FoL LAMS; MQS3_ AfterHyper: End of the experience after participants interacted with
the FoL Hypermedia

6.5.4 Visitors: Qualitative Results from the Interviews

The following sections outline the main themes and insights emerging from the Thematic
Analysis [BrCl06] of the 45 interviews. The methodology is described in section 6.3. The
themes and findings are complemented with illustrative quotes extracted from the partic-

ipants’ interviews. For practical reasons, each participant quote was assigned a unique
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identification code (e.g: POVF_0). The characters before the “_” refer to the id of the
participant who the quote belongs to, followed by a letter that indicates if the participant
did the full FoL. TEE experience, or only the FoLL. LAMS (example of a quote id:
“POVF_0”; where “0” is participant id, “VF” means that it is a Visitors, and they did the
Full experience. Quotes without the “F” means that participant only did the FoL. LAMYS).

FoL LAMS as an immersive experience: Participants appreciated the immersive qual-
ities of the LAMS fiction. Five participants reported in the interview feeling immersed in
the experience (e.g.: P38VF_1, P39V_2). Two participants mentioned how they were
focused on the story and lost track of time (e.g.: P18VF_3) and 6 participants mention
that the FoLL LAMS had good duration and walking time (e.g.: P36VF_4). Two partici-
pants specifically said they wanted the experience to last longer and only 1 participant

wished that it was shorter.

P38VF_1: This was an experience where | was really immersed in Laura’s Story (...) you can really
be in that time... that is not the present ... you are really there.

P39V_2: I feel like this is truly an immersive experience, where the user is “hooked”, the user attention
is captivated. It allows to go over a series of points following the story.

P18VF_3: Actually, I realized I was here but I was really focused on the story. So that was a cool
experience.

P36VF_4: Very informative. Got a lot more knowledge about the Madeira Island. Yeah, I think it was
just perfect length not too long, not too short. And the good thing was that there wasn't any uphill
climbing... it was all coming down. So that was perfect.

Audience appreciation of the fictional narrative: The story (plot, characters and media
production) was praised and appreciated by the audience (e.g.: P39V 12, P1OVF 19,
PIIVF 20). In general, the duration and style of the clips worked well. Participants en-
joyed the story, became immersed and emotionally involved (e.g.: P37V _13, P3VF 14).
Nine participants mentioned how they connected with the character at an emotional level.
They mentioned how they were invested in the protagonist’s journey and how they rooted
for her accomplishments. Two participants particularly mentioned they were “worried
about Laura” while watching the last clips of the story (e.g.: P9VF _15); Eight participants
mentioned that her quest to protect nature was important (e.g.: P30VF _17). In particular,
1 participant reported being affected by the gossips because they were criticizing Laura

(more details in the subsection below: the uniqueness of the Audio Gossips (e.g.:
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P34VF _255).; Two participants questioned the open ending of the story and why it did
not have a “happy ending” (e.g.: P34VF _18). Two participants mentioned that would
have preferred a non-linear presentation of the story as they felt it was demanding to

follow all the clips in the author established order (e.g.: PI4VF _20.5, PI3VF 20.6).

P39V _12: The illustration and story ... Amazing. We really enjoyed the story a lot!

P37V_13: Yeah. So, | felt the story it was really easy to follow, and it was nice that you could relate
to the story. And it wasn't boring. And it was nice that you could like through the story find infor-
mation.

P3VF_14: But the story was very interesting. Like the beginning was very emotional for me, tragical
and it touched my feelings.

9VF_15: I... we kept saying we're afraid she was gonna get burned for being a witch. (Both laughing)
P11VF_16: Quite unusual, and also the narrative it’s very unusual... It’s something you wouldn’t
expect as a tourist, (...) to get some fictional story, which is related to this area.

P30VF_17: 1 will say that Laura is a very brave character. I think she was... well it was an innovation,
a woman who was trying to help other people trying to, well, you see the local elements or the local
plants and things like that. So she was very brave, intelligent.

P34VF_18: The history is interesting but a closure should be given about what happened to Laura's
book with her research.

P10VF_19: You going to want to try to figure out what's real or... in terms of history and story what's
fictional?

P11VF_20 (complementing): Yeah. And the way in which the narrative kind of coalesces [fusion
between history and story] to get the user experiencing it to learn what you [researchers] want them
[tourists] to learn...

P14VF_20.5: (...) you have to follow everything [referring to the story clips] and that's pretty de-
manding.

P13VF _20.6: [ may enjoy more, some non-linear storytelling, with the app running on background
and when you are in a specific place on the island... It gives you a very strong haptic feedback and it
tells you [referring to the application]: "look around... this is very specific for several reasons."

The uniqueness of the Audio Gossips: Participants appreciated the Audio Gossips fea-
ture of the FoLL LAMS. Five participants specifically mentioned how they enjoyed the
content of the gossip, describing it as something unusual and curious (e.g.: PIIVF 24).
Two participants enjoyed how the gossips captured the essence of living in a small loca-
tion and related that back to their own cultures. Four participants explicitly appreciated
how the gossips tied back with some bits and pieces of the story (e.g.: P37VF 24,
P34VF 25). However, 10 participants mentioned that the gossips should have had subti-
tles because they were difficult to understand, especially when compared with the other

media assets (e.g.: P37VF _25, P33VF_26.5).

PIIVF 24: (... ) especially these gossips were quite unusual but really cool idea, which I didn’t quite
get why they were there. So, some things were great in general, but then they didn 't really serve some
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purpose. Or either they serve as purpose; they were not evident to us. P1OVF: Yeah, I love the idea,
but like it didn’t quite got the full grasp...

P37VF_25: I think the gossips were nice I'll say it was giving a different perspective to the story itself.
— You know, the rumors kept spreading. It was nice, is kind of triggered this... like moral discussion.
The only problem I think with the clips, like especially, I mean, especially with the rumors, that it's a
bit hard to tell which one of the characters is like [speaking], especially with 2 females characters,
when they're not animated [the gossips as media were not animated, just a static image with overlaid
audio].

P34VF_26: Also, I got really frustrated using it when listening to ALL THOSE GOSSIPS, [ was like
“Oh this people hate her so much I want to listen to this shit. (Laughing) It was so... Annoying, it’s
like when you're watching TV series and your favourite character dies or something... “Ah f*ck I'm
not watching this anymore, what's the point?” It was like really really like playing on my emotions, 1
was like “Noo!”

P33VF_26.5: Was it intentional that some of the clips did not have subtitles? [referring to the audio
clips] they should be added, since sometimes it was hard to understand them.

Multimedia Pop-up Windows: This feature was seen as a way to engage visitors with
the physical surroundings and the local community perspective. The two different kinds
of Multimedia Pop-ups that enriched the FoLL. LAMS component of the TEE were highly
appreciated by the participants. Six participants enjoyed how the introductory text-based
pop-ups gave hints regarding where and what to do in the location (e.g.: PI16VF 27,
PI7VF 28). Regarding the post-story pop-ups, 10 participants reported them being an
excellent complement of the fictional story (e.g.: P7VF _29). Participants particularly
liked to listen to and connect with the locals as it fuelled their curiosity towards specific
local issues (e.g.: P3VF _30). However, 9 participants reported the synthesis of the video
interviews being too light in information. Participants wanted more factual information
(e.g.: PISVF 31, P34VF 32, P38VF 33). Two participants mentioned that they skipped
the interviews’ previews because they wanted to focus on the story and watch the local
community content later. Two participants explicitly mentioned that they might not re-
member to look up the local community interviews after the mobile story experience fin-

ished (e.g. look at the website or in the library of the application).

PI16VF _27: You know, what I liked when there was that comment that in front of you there is a bench.
PI17VF _28: Oh yeah, that was so cool. We were like OMG!

P7VF 29: And it was very interactive that we had the little stories [referring to “extra content pop-
up” of the website videos] as well, which were very nice to learn new stuff. SVF: Yeah. Because we
were seeing the place [landmarks], like for example the threats [floods and wildfires — referring to
natural disasters’ topic], the little story [“extra content pop-up’’] was helping us to introduce us to
these threats for example.

P3VF 30: I think we were more involved into this comic story rather than scientific. P4VF: Yeah. 1:
But in some moments [ wanted [to learn more scientific matter] ... because there was this icon “if you
want to learn more” ... and I wanted to do this. So, it means that it made me more curious about
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something. PSVF: Also, it was nice to see local people, like, I always wonder about people. P3VF:
Yes, that was also nice. P4VF: It made like, ahh she [interviewee] is local, what she will say [curious
to learn]!? That was very interesting.

PISVF_31: [was a bit surprised that the videos were so short because [ expected since they were not
in the tour that they would be longer. I expected more details. But I really enjoyed them especially
because it was local people telling about stuff

P34VF_32: [ think the teasers are too short in the app.

P38VF_33: Ivalue information, don’t know about the rest of the tourists, but I like information. Either
3 minutes or 30 seconds about the little Bird or the forest, it was great. But I know that not everyone
is like that ...

360° Mixed Reality touchpoint - The Pharmacy: Participants had very different opin-
ions about The Pharmacy. Ten participants explicitly refer to it as their favourite touch-
point, as the most exciting part of the experience (e.g.: P36VF 37, PISVF 38), while
other 7 participants did not like it (e.g.: PI1IVF _39). Participants who really liked it en-
joyed the visuals, discovering the ingredients, and how to interact with them. Hesitant
participants mentioned that they did not enjoy playing games and, therefore, the VR en-
vironment (which interactions are modelled after a 3D game) was not appealing for them.
Six participants mentioned that the interaction was hard to understand (e.g.: PI16VF 40,
P34VF 42). Four participants mentioned that The Pharmacy would be more appealing
for a young audience (e.g.: P20VF _43). Most participants agreed that the interaction with
the 360° MR environment could be improved in terms of the instructions given and some

interaction aspects.

P36VF _37: 1 mean the whole 360° thing [referring to the pharmacy MR scene] was really cool and it
worked very well. Yeah. The whole thing worked very well.

PISVF _38: So that was really really cool... And a bit unexpected. Because then you start acting. But
it was really cool and I really enjoyed it. But I also got a bit confused because I thought it was mainly
about picking up the objects for the Poncha. But then I realized there were also other items which you
can touch to hear about them, which is cool but it was a teeny tiny bit confusing.

PI1IVF 39: Hmm... It's I mean it felt a little bit like it was a draft experience so it didn't quite make
it... So, it's a cool idea that you could pick up ingredients [explore elements] and put it together [have
a goal] (...)But it was a bit of experience it felt like it was made for kids rather than for grown-ups.
PI16VF _40. It was not explained at all. Like I saw the recipe, we actually took a picture to have it, for
later. And then, or maybe I didn't read it [instructions] completely but I didn't expect that from there
[pharmacy] I have a task to do.

P34VF _42: [t was very hard to navigate with Laura through the pharmacy... we were like... hitting
the wall.

P20VF _43: There was something that I did not like, the Poncha video game. I did not enjoy it. It
would be interesting to know if I did not like it because I'm 46 and maybe people with 24 years like it
alot?
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Use of map-based interfaces in the urban space: In general, participants found the mo-
bile application easy to use. However, 13 participants complained specifically about the
interaction with the map and had difficulties in orienteering themselves because of the
GPS inaccuracies (e.g.: P36VF 35, P34VF _36). Six of these participants mentioned that
they already struggled with normal maps and applications involving maps. Suggestions
from users pointed in the direction of drawing more similarities to the Google maps “driv-
ing mode” where the application would also give audio directions. Four participants men-
tioned that they felt “lost™ at some points, 2 users saw this as an opportunity for further
exploration of the city. Finally, 8 participants reported concerns with the traffic while
exploring the city street with the application. Three participants also mentioned that the
first moments of interacting with the application were more laborious, as they were unfa-
miliar with the concept of interacting with a LAMS. Nevertheless, the interaction became

easier after becoming familiar with the sequence of tasks to perform (e.g.: P4VF 34).

P4VF 34: ...Iwasn't sure how the story would progress, where it's going, so at the beginning I found
it quite difficult to follow but after maybe two or three videos then I kind of just found what and the
concept behind it. Then it got quite easy to follow.

P36VF_35: Well. I think that maybe the format the actual phone, the map was a bit disoriented at
times. And it wasn't functioning all the time but ... But other than that it worked.

P34VF_36.: With the map, we had some trouble because the GPS was sometimes inaccurate. And
there was no other way of unlocking it. The sound guide or the audio gossip, so It was like we had to
walk around and try to figure out what was the inaccuracy of the GPS. And try to compensate.

FoL LAMS Pair Experience: Experiencing Fol. LAMS in pairs allowed participants to
balance and share skills. Participants without “orientation skills,” for example, were glad
to do the tour with someone else that could handle that aspect (e.g.: P39V_44). On the
other hand, pairs of users complained about several shortcomings. Four participants who
did the experience as 2 pairs mentioned that walking side-by- side in narrow streets while
sharing a phone and wearing headphones was difficult. (e.g.: P13VF_46). Participants
who did the experience in pairs stated that 1 participant was taking a more “active” role

99 ¢¢

than the other. Three of these participants who were cast in a “passive role” “complained”
about this, since they would not feel the vibration of the phone, for example, and had to

ask the partner if they were close to a location with story content (e.g.: P32VF_45).
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P39V _44: If it was up to her [pair], we would still be up there [lost behind] (laughs) 38VF: Each
person has a different sense of orientation. Between the 2 of us, we were able to manage things well,
but I think that if I was alone, I would be able to finish without a problem, I think the app is well
developed in that sense.

P32VF_45: Since we were 2, I had to ask several times, are we close? Did it vibrate?

PI3VF _46: (...) most of the time you have, like quite narrow sidewalks... So if other people come you
have to go in the line, but then if you have headphones, you have to put headphones on headphones

off-

The FoL. Hypermedia component: All participants appreciated the Fol. Hypermedia
component of the TEE experience. They appreciated how the interviews with the locals
allowed them to access facts and scientific content (e.g.: PI4VF 48). Five participants
mention how the fictional story and the interviews with locals strengthen each other (e.g.:
P32VF _49). Eight participants mentioned how they liked the fictional story but also felt
the need to access facts (e.g.: PI17VF _50, P10VF _51) while 2 mentioned preferring it to
the mobile fiction (e.g.: PI3VF _47). Participants appreciated how the hypermedia portal
enabled a connection with the locals and getting to know more about the local reality
through the interviews. Fourteen participants mentioned the value of having access to the
local community’s point of view, and their different perspectives presented side by side.
Participants felt empathy towards the locals and their stories. In general, participants men-
tioned that the interface, layout, and content organization of the Fol. Hypermedia, was
easy to follow (e.g.: P7VF 52, P3VF 53). Users enjoyed how the scientific information
was delivered in a summarized and engaging form (e.g.: PI5VF 54). Two participants

mentioned that they had little time to explore the content of the Fol. Hypermedia portal.
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PI3VF _47: I think [ liked the website more than the tour experience,

PI4VF _48: And so yes, I enjoyed the site much more because it actually contains some elements about
the island culture I didn't know, for example, some cultural elements about her local herbs and that
and so on, which I tried to ask people but these are kind of knowledge that at least in Funchal is kind
of lost.

P32VF_49: [ think that it [referring to the LAMS and web platform] can work separately, in fact just
the website itself works, and just the mobile app works. But I think that the two works better. In the
tour you are dividing the attention between the story and being outside [outdoor], so one [LAMS]
complements the other [web platform].

PI17VF_50: But I think it is connected [mobile story and website locals’ interviews content] anyways.
The same style it's just that when you have these short videos with the science, this, it's like it makes
you want to hear more because that was science. It was not the storytelling, so that was like the truth,
let’s say... So for me, I was looking forward to see all the videos. Because I'm interested, maybe.
PIOVF_51: (...) I think what you want from it [purpose of the experience], as far as I understand, is
the stuff where you explore on the website and that I find fascinating. That really it's really great to
learn all of that stuff we see... P1IVF: The videos are great, the people are great! P11VF: Yeah
people are great. Yeah. And the way in which that narrative kind of coalesces to get the user experi-
encing it to learn what you want them to learn... For me the Web content, which you get the snippets,
within the experience but it's that content that's really interesting. But that might just be me and maybe
I'm a bit of a bastard in that way. P10VF: Yeah, no I agree. P11VF: And I just know, again “get me
to the facts”!

P7VF_52: Easy to follow [navigate the website] and I like the part with the locals. I just pressed and
you had the little icons guns, and I just pressed locals [interviewees] and I saw like, you know, a
botanist, a historian or something [local experts], it was really interesting. 6VF: I think it's very good
to get to know the people from here.

P3VF_53: Very nice, very clear. 1VFYeah, clear... I think that first having the text then you have video
[referring to the web page content organization] ...

PI5VF_54: I think they [extra content videos] are very helpful because they are, they add more in-
Jformation and if you feel curious about the topics you can find more there. And it's also interesting to
have different points of view, not from the scientist but also local people. So, you can learn much more
about what's going on, about the Laurisilva and things like that.

FoL TEE as a learning experience about the local culture: Participants found the FoL
TEE experience a different and useful way to get to know their destination’s local values,
and they learned things that are not normally found in the tourist guides (e.g.: P34VF 22;
PI1OVF 21). Furthermore, 20 participants expressed how they enjoyed the entertaining
way information was presented (through the fictional story or the interviews with locals),
as distinct from a long textual description (e.g.: P31VF_21.1, P31VF_21.2). Four partic-
ipants also mentioned that this was a good way to deliver the first overview of Madeiran
culture (e.g.: PI16VF _23). Participants enjoyed the combination of the fictional with the

factual and hearing the perspectives of the locals.
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PI10OVF_21: I think well done. It's really interesting, it's not really... well, it’s outside the box [refer-
ring to FoL TEE]. PI1VF (continuing): Absolutely. I've never actually experienced anything quite
like that. So... P1OVF: I think it's very carefully (thought)... P11VF(continuing): Yes, it is. Yeah ab-
solutely.

P29VF_21.1: So this provides an easy and pleasant way to introduce people to the culture.
P31VF_21.2: [ think it's important to reach people who are not so instructed, who are not going to
study 20 pages of this information... so the clips are very good, are summarized and easy
P34VF_22: OK, So I think it was completely different than all the tourist stuff, I actually wrote that
in the survey as well. Like you learn things that no tourist guides would usually tell you, I guess. So
about the fauna and like people were cutting off trees, like, this is not very good things about the
residents of the island, like the local culture but you still learn about it. So I think that's very valuable.
PI16VF_23: (...)Then, when you go in the actual nature then you can say "Oh yes I remember!!", We
can do this in the forest, or this happened here...

Suggestions regarding the FoLL TEE target audience: Some participants, adults aged
between 20-35 years-old, expressed concerns about how older generations might not ap-
preciate using this kind of technology. At least 4 participants expressed concerns about
how older adults might not be able to interact with it (e.g.: P16_9). On the other hand, 4
participants suggested that this sort of experience would be appealing for a young audi-
ence and schools, even more so if some gamification elements were added (e.g.: P20_10).
On a similar note, 2 participants expressed how the interaction in The Pharmacy would
be cherished by gamers (e.g.: P23VF _11). Note that most participants (30) had ages be-
low 44 years old, with the oldest (2) being between 65-74.

PI6VF _9: And also, [tourism in Madeira Island] it's mostly older adults. So, I don't know their per-
spective on this [ referring to how older adults might struggle with the type of technology used in the
FoL Tour].

P20VF _10: As a teacher, I would do this tour with students, (...) then I would use this in classes... this
educational material for teenagers, is great. [Referring to if he brought his students to a field trip in
Madeira]

P23VF _11: And one more thing to make it even more appealing to younger people for instance on the
map, on the interactive map, every time you passed a certain place you got a tick... So instead of that
maybe like something written like "Well done now you have done this, let’s move on" [add gamifica-
tion and reward elements] ... like an incentive [based in a scavenger hunt]

Opportunities for refinements: Several opportunities for improvements of the Fol. TEE
were highlighted by the interviews. Four participants mentioned that they would appre-
ciate more specific and factual information about the landmarks and locations visited

along the tour. In particular, they wished to know how and if the locations mentioned in
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the story can be visited, the cost of tickets, schedule, history (P34VF _7). Two participants
mentioned they would like more interaction between the content, application, and physi-
cal elements in the locations. It was suggested to add more Augmented Reality interac-
tions (e.g.: P39V _§8). Interesting to note is that at least 6 participants mention that they
felt rushed to finish the tour because of the research study nature and set up. Some of
them expressed the wish to spend more time at the locations exploring and even visiting

the museums along the way (e.g.: P9VF_5, P29VF_6).

PIVF_5: We were thinking, "oh they're following us”

P29VF_6: So, I missed [wanted] the feeling of enjoying the surroundings and views, without someone
following us[shadowing]... you know? Because I know, we also have limited time [feeling rushed]... I
would have to go back to experience [it] at ease.

P34VF_7: It would also be nice like to have more information on the places we visited like... the
palace. Like Laura came here because something was here or yeah, some kind of background related...
because like this garden place was actually really nice and I didn't learn anything about it, the garden
or palace or something.

P39V _8: Maybe add another location, where we see something digital overlaid in reality, like for
example the bis-bis bird we could do something and see him in the window of one of the houses.

6.5.5 Results from the Local Resident Participants

This section presents the evaluation results from the local resident participants interaction
with the FoLL TEE. It is divided into four subsections: the first section reports the quanti-
tative results from interaction with FoL. LAMS; the second section reports on the interac-
tions with the FoL Hypermedia; the third section summarizes results from the overall FoL
TEE experience; the fourth section presents the qualitative results from the thematic anal-

ysis of the local participant interviews after completing the evaluation.

6.5.5.1 Local Residents: FoL LAMS Quantitative Results

Local participants were quite engaged with the FoL. LAMS. Scores from the User En-
gagement Short Scale (UESS) were quite high. Looking across the different dimensions
of the engagement scale, it possible to see that all of them present quite high median

values (see Figure 6:13).
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Figure 6:13 — Locals Median Scores and IQR for the four dimensions of engagement: Focused
Attention (FA) Aesthetics Appeal (AE), Reward Factor (RW), Perceived Usability (PU) and To-
tal UESS score regarding the experience with FoL LAMS

Even though the participants were locals, the high median score results show that partic-
ipants felt that the experience enriched their knowledge of Madeira heritage and culture

(see Figure 6:14, first box-plot).

According to the fairly high median scores from the Narrative Transportation Scale
(NTS), most locals were involved to some extent in the FoL fictional narrative (see Figure
6:14, most on the right box plot). Furthermore, most local participants, while experienc-
ing the story, felt involved in it. This is supported by the reported somewhat high median
scores on the indicator for Presence in the narrative world, measured by the item Sense
of “Being there,” and reinforced by the lower median values of the Real-World Aware-

ness item (see Figure 6:14, middle box-plots).
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Figure 6:14 — Locals’ Median Scores and IQR for the single Likert items regarding Learning,
Real-World Awareness, Presence, and Total scores for the NTS scale.

The FoLL LAMS experience was not demanding, nor difficult, as highlighted by low me-
dian score values reported by the participants in the items regarding Difficulty and De-
mands of the experience (see Figure 6:15, first two box-plot items). Furthermore, for most
locals the duration of the Fol. LAMS was ideal, according to the average median score

in the item, Duration of the experience (see the last box-plot in Figure 6:15).
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Figure 6:15 — Locals’ Median Scores and IQR for the single Likert items regarding Difficulty,
Demands and Duration of the FoL LAMS

6.5.5.2 Local Residents: FolL Hypermedia Quantitative Results

In general, local participants found the FolL. Hypermedia rewarding, fun, and worthwhile,
as they reported high median scores in the items: It was rewarding; This was fun; The
visualization of the platform was worthwhile. The FolL Hypermedia was also perceived
as aesthetically and visually appealing, considering the high median scores reported in
the items: The web platform was aesthetically appealing; The web platform was visually
appealing. Furthermore, locals mentioned that the Fol. Hypermedia content served as an

enticement to continue exploring their own culture and the Island’s values (see Figure
6:16).
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Items Adapted From User Engagement Long Scale: Web Platform [Locals]
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Figure 6:16 — Locals” Median Scores and IQR for single Likert Items regarding: Curiosity,
Reward, Fun, Visually and Aesthetically Pleasing and Involvement with the FoL Web
Platform

6.5.5.3 Local Residents: Fol TEE Experience Quantitative Results (FolL LAMS and Fol Hy-

permedia)

Examining the User Experience Questionnaire (UEQ) results, we can see that locals had
a pleasing experience with the FoLL TEE experience, as median scores for the overall user
experience as well the pragmatic and hedonic dimensions are high (see Figure 6:17 —
Top). Furthermore, Figure 6:17 — Bottom, shows the results for the median scores re-
ported in the eight antagonistic adjective pairs. From these word pairs, FolL TEE stands

out as being inventive and interesting (see Figure 6:17 — Bottom).
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Figure 6:17 — Top: Locals’ Median Scores and IQR for the UEQ overall scale, Pragmatic and
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Hedonic quality; Bottom: Median score results for each word pair items that compose UEQ

The high median scores in the item, Learn about Madeira local values, supports that the
FoL TEE experience enabled the majority of the participants to learn further about Ma-
deira values they were not aware of. The results present low median scores for the items
evaluating demands and difficulty, so the FoL. TEE experience did not present itself as
too demanding or difficult. Average median scores in the item Recommend FoL to my

family (..) reveal that most local participants felt impartial about recommending Fol. TEE

experience to others (see Figure 6:18).
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Figure 6:18 — Locals’ Median Scores and IQR for the single Likert items: How FoL TEE Experi-
ence enabled learning about Madeira local values; Demands and Difficulty of the FoL TEE
experience and likelihood to Recommend FoL TEE to others

Results show that the FolL TEE experience increased the local participants’ knowledge
regarding Madeira local values. This was supported by a Friedman test to understand if
there were differences in the obtained scores in Madeira Question Scale (MQS). The test
revealed that there was a significant statistical difference in the MQS scores during the
different stages (before FoL. LAMS, after FoL. LAMS, after FoLL Hypermedia) of TEE
experience ¥2(2) = 9.750, p = 0.008 (see median scores and IQR in Figure 6:19). The
Friedman test (and the median scores) indicates that, in each of three evaluated stages,
the participants’ knowledge of Madeira local values increased. Post hoc analysis with
Wilcoxon signed-rank tests was conducted (with a Bonferroni correction applied, result-
ing in a significance level set at p < 0.017) to understand if the difference was statistically
significant across all three stages. Results show that there were significant differences in
the scores MOSI BeforeFoLAMS and MQ3_ AfterHyper (Z = -2.393,p=0.017), and in
the scores MQOS2  AfterFoLAMS and MQ3 AfterHyper (Z = -2.401, p = 0.016). How-
ever, there was no statistical difference between MOSI BeforeFolAMS and MQOS2 Af-
terFoLAMS, indicating that, the new knowledge acquired by locals about Madeira was

mostly due to the watching of the Fol. Hypermedia component.
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Mdn:100.00 Mdn: 110.00 Mdn: 120.00
IQR: 30.00 IQR: 20.00 IQR: 10.00
MQS1_BeforeFoLAMS MQS2_AfterFoLAMS MQS3_AfterHyper

Figure 6:19 — Locals” Median Scores regarding the questions about Madeiran local values in-
creased across the three different stages of interaction with FoL TEE (MQS1_BeforeFoLAMS:
Refers to the Median scores before the FoL Tour; MQS2_ AfterFoLAMS: After interacting with
the FoL LAMS; MQS3_ AfterHyper: End of the experience after participants interacted with
the FoL Hypermedia.

6.5.6 Local Residents: Qualitative Results from the Interviews

The following sections outline the main themes and insights emerging from the thematic
analysis [BrCl06] of the 17 interviews conducted with the local participants. The descrip-
tion of the themes is complemented with illustrative quotes extracted from the partici-
pants’ interviews. Each participant quote was assigned a unique identification code (e.g.:
POLF_0). The characters before the “ ” refer to the id of the participant who the quote
belongs to. Where PO is participant id, LF stands for Local and Full experience, an id
without the F means that participant did not complete the FoLL TEE (not interacted with

[T

the FoLL Hypermedia). Finally, the characters after the represent the quote id).

The Pharmacy generated surprise: 360° MR touchpoint triggered a surprise effect and
resulted in positive feedback from several participants (e.g.: P1SLF_9). Although 5 par-
ticipants reported having some difficulties with the interaction, especially at the begin-
ning, they also agreed most of those problems can be solved if better instructions are

given and a few interaction aspects improved (e.g.: PI7LF 10).
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P15LF_9: [ think that the pharmacy was very well done.
PI7LF _10: At first is a bit difficult, the first contact, but then it was easy to interact with it.

Multimedia Pop-up Windows from Fol. LAMS worked as a curiosity trigger to
browse the interview content on the FoLL Hypermedia: The extra content videos pre-
sented in Multimedia Pop-ups after the story, aroused curiosity among most local partic-
ipants, especially regarding the videos depicting popular knowledge. However, 2 partic-
ipants mentioned that watching all the previews of the video interviews can become over-
whelming and that they preferred to continue discovering the fictional story (e.g.:
P16LF_5). Similar to the visitor’s feedback, most local participants also felt that the
video interviews were too short. Four participants mentioned that the information from
the interviews might be relevant only for foreign visitors and that as locals, they probably
would not end up exploring the (web) content after the story part of the experience had

ended (e.g.: P17LF_6).

P16LF_5: Regarding the video teasers, I felt like it sometimes it was too much information. (...) We
wanted to move forward in the story so sometimes we skipped it.

P17LF_6: I think that the video teasers are good specially for people who are not from here, for ex-
ample the Poncha video we skipped because we already knew about it. But I think it is useful for
people who don’t know and want to know more.

Opportunities for improving FoL. LAMS: Four local participants had some difficulties
orienting themselves with the map, whether struggling with the inaccuracy of the GPS,
or manipulating the map itself. Two participants mentioned some confusion with different
types of interaction between the three different types of media; e.g., the blinking of the
icons or double-clicking to open the content (e.g.: PI3LF_4).

Participants felt there is an opportunity to add further exploration of the physical land-
scape. Two participants missed the physical connection of exploring the buildings be-

cause they were too focused on the mobile phone (e.g.: POLF_7, P17LF_8).

P13LF_4: About the overall experience sometimes it was hard to navigate through everything and it
was hard to understand the interface.
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PILF_7: I noticed that while we were walking, often we were looking more at the phone to check the
map than to the surrounding buildings...maybe this was because we were from here... so we already
knew the locations...

P17LF_8: It would be interesting to find certain elements along the path and then have people col-
lecting them to use as input in the application, it could be plants or something related .. more as if it
was a game.

FoL Hypermedia content as a source of local information: The content on the FoL
Hypermedia was described positively, as being visually appealing and interesting in terms
of topics (e.g.: PSLF_11). Five participants highlighted how straightforward the matters
arising from the videos are presented, making it easy to learn (e.g.: P7TLF_12, 17LF_13).
In particular, 2 participants liked how the content could be selected by the topics they felt
more interested in (e.g.: PI6LF_14).

PSLF_11: Although the videos are short, they are highly informative, so it becomes interesting. For
example, if people just want to know about the medicinal plants, they can choose to see just that video.
People can choose to see what they are interested in, they don’t need to see a whole video to get to the
part that they are interested in.

P7LF_12: I enjoyed the videos, in particular the ones that have the scientists talking, they go straight
to the point and it is easy to learn by watching the videos, the information is good.

P17LF_13: It gives interesting information that I think most of us are not aware of

P16LF_14: Yes. The videos were interesting in the way they explore the themes with experts and
local knowledge. The given information was useful since it focuses on aspects that are important to
understand and therefore maintain the balance of the ecosystem of the island. Plus, it incited me to
deepen some topics.

FoL TEE as a learning experience for locals: Overall, locals learned from the TEE
experience. Five locals mentioned how they learned some new facts about some of the
landmarks and admitted learning new interesting things related to the Island’s culture.
FoL TEE was perceived as novel and valuable entertainment and a learning artefact that
should be expanded (e.g.: P7LF 1, PI6LF 2). Three participants suggested continuing
expand the experience with more interaction points, landmarks, and even other stories.

(e.g.: PI7LF 3).

P7LF _1:1enjoyed it, I have never done anything like this. It was a fun experience and I even learned
some things about the region.

PI6LF 2: [ think that the application is well made. I like how it has a story, a connecting thread along
a path. Then it gives interesting information about Madeira that most of us probably are not aware.
PI7LF 3: I think that you should keep expanding, even if it is not this story, but keep following this
sort of idea.
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6.6 Chapter Conclusion

In this chapter, the evaluation of FoL as a TEE experience was presented. The evaluation
was designed mostly to investigate RQ2: How to design a TEE experience that delivers
a memorable tourist experience while raising awareness towards local values present in
the destination’s context?

RQ2 unfolds into three further, specific sub-questions:

e RQ2.1: Can FoL TEE provide a fulfilling and memorable touristic experience?

e RQ2.2: To what extent did the two distinct yet interconnect components, FolL
LAMS and FoLL Hypermedia of the FolL TEE experience supported tour-ists to
connect with the island local values and community?

e RQ2.3: Did FoL TEE enriched the knowledge about the local destination cultural
and natural heritage in a significant way? If so, what role did the two FoLL TEE

components, and its respective features, played out?

Furthermore, this evaluation allowed for the gathering of data to understand if the Socio-
cultural Wellbeing output components of the TEE framework was fulfilled. The evalua-
tion of this component of the framework is linked with RQ3: How does the evaluation of
the FoLL TEE case study enrich the proposed theoretical TEE Framework?

The first two sections of this chapter described the design of the evaluation, detailing the
measures and data collection protocol. This was followed by a description of the data
analysis for both quantitative and qualitative data. The final results from the evaluation
are discussed.

From the overall quantitative and qualitative results, FoL. emerges as a successful TEE
experience, bringing awareness about the destination and local community heritage and
values, but also by providing a memorable touristic experience. The next chapter will
discuss in further detail how this evaluation impacts all the research questions presented

in this thesis.

176



7.1

7 Discussion and Conclusion

The final chapter of this thesis reflects on the results of the FoL TEE evaluation in
light of each the research questions:

RQ1: What existing insights can be synthesized from existing literature to be
adapted and integrated into the design of a TEE tourist experience?

RQ2: How to design a TEE Experience that delivers a memorable tourist experience
while raising awareness towards local values at destination’s context?

RQ3: How does the evaluation of the FoL TEE case study enrich the proposed the-
oretical TEE Framework?

The rest of this chapter summarises the research contributions, discusses the re-
search limitations and future research directions, and concludes with some final
remarks.

RQ1: What existing insights can be synthesized from existing literature to be

adapted and integrated into the design of a TEE tourist experience?

This thesis presents a novel synthesis from the combination of an extensive body of re-

lated work around Transmedia Storytelling (TS), Entertainment-Education (EE), Loca-

tion-Based Storytelling (LBS) and Cultural Heritage (CH) for tourism purposes. By per-

forming the literature review process a lack of a clear relationship between the TS, EE,

LBS, and CH artefacts and prototypes, and insights and lessons learned from literature,
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was identified. This thesis identifies 13 Design Insights (DI) from literature and matches
it with the features developed in each prototype iteration of the FoLL TEE, and the novel

TEE framework in general.

The list of DI was presented in Section 3.5 - Table 3-1, then highlighted when applied in
the different stages of the development of the FoLL TEE experience. Section 5.4 discusses
in what way each DI was adapted and integrated into the design of FoLL TEE. This can
inspire and inform future designers in making decisions about features that they might

include (or change) by looking at the FoL case study.

7.2 RQ2: How to design a TEE Experience that delivers a memorable tourist ex-
perience while raising awareness towards local values at destination’s con-

text?

RQ2 investigates a complex problem, which is best described through breaking the RQ
into a multi-layered question. RQ2 was divided into three sub-research questions that will

be now used to organize this discussion:

e RQ2.1: Can FoL TEE provide a fulfilling and memorable touristic experience?

e RQ2.2: To what extent did the two distinct yet interconnect components, Fol
LAMS and FoLL Hypermedia of the FolL TEE experience supported tourists to
connect with the island local values and community?

e RQ2.3: Did FoLL TEE enriched the knowledge about the local destination cultural
and natural heritage in a significant way? If so, what role did the two FoLL TEE
components, and its respective features, played out?

When designing TEE experiences for tourists, there is much to gain in designing in align-
ment with the visitors’ existing needs and desires. However, this is quite a complex task,
because tourists encompass a wide variety of audiences; their desires and what they are
seeking may vary considerably from one tourist segment to another, or on their age, na-
tionality, and travel motivations. In general, consensus reports tourists desires centring
around things that cannot be found in their home destinations [PeMo86], authenticity in

their experiences [Wang99], enjoyment seeking [Kim14], and the urge to acquire new
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knowledge [KiRi14]. FoL TEE design attempts to weave these different needs and desires
into its experience. The choice for a TEE strategy was geared towards reaching and sat-
isfying a broader tourist segment. On the one hand, the FoL. LAMS experience appeals
to tourists seeking enjoyment and adventure through the exploration of real local sites,
while the Fol. Hypermedia enables a connection with the local community and gives an
authentic flavour to the experience. Together, the two aim to respond to tourists’ desire

to acquire new knowledge and understanding of the destination.

Therefore, in response to RQ2.1, FoLL. TEE was perceived as fulfilling and refreshing
experience, was innovative, and quite unusual. Looking at the qualitative results of the
Memorable Tourism Experience Scale, the FoL. TEE experience emerges as satisfying
across all dimensions, with high values reported for the Refreshing Experience, Fulfil-
ment and Personal Travel Interest and Hedonism. The FolL TEE experience meets the
tourists’ motivations in terms of being an enjoyable and fun experience, in which visitors
enjoyed the entertaining way information was presented; either through the fictional story
or the video interviews, otherwise traditionally communicated through extensive pages

of textual information.

Regarding tourists' desire to acquire new knowledge and understanding of the destination,
the combination of the two FoL. components was successful in giving tourists the satis-
factory experience of accessing authentic and less mundane content that they would not
otherwise find in traditional media typically produced for tourists. Hence, FoLL TEE suc-
ceeded not only as an authentic local experience but as a more generally memorable tour-

ist experience.

In connection to answering RQ2.2, we recall that one of the goals of FolL TEE was the
creation of an experience that moved tourists to create a deep link with the destination
local culture and heritage. RQ2.2 mirrors one of our design concerns, which was whether
the two distinct yet interconnected TEE components could work together to achieve this
goal, since one leverages on fictional storytelling while the other is based on more factual
documentary-style content. Results show that visitors actually recognised the two com-

ponents as complementary and brought satisfaction, engagement, and involvement with
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the local heritage from the FoLL LAMS, as well as generating empathy and respect towards

the local community, and their history and issues, from the FoL. Hypermedia.

The FoLL LAMS was, for many, the most successful element of the experience. The design
and story production was highly praised, and its characters and dramatic events engaged
and immersed the audiences in the depicted story world, bringing them closer to the pro-
tagonist’s battle to save the local natural heritage, making them root for her in her coura-
geous battles. Furthermore, the narrative of FoL. LAMS had a profound impact in how
visitors view the FoLL TEE as a memorable experience. Visitors who reported higher lev-
els of narrative involvement and engagement in the LAMS experience also reported
higher scores in the Memorable Tourism Experience (MTE) scale. This shows that visi-
tors who connected at a deeper level with the FoL fictional narrative experience had a
more memorable tourist experience than others. However, participants were disappointed
about the lack of a happy ending as well as the open-ended finale, indicating care and
interest for protagonist, the message and the themes of the fiction, and wanting to know
more about the heroine’s future ventures. In resonance with what other scholars found
[FeAQ14, NJCW17], the FoL fictional narrative and character involvement strategies
were quite effective in bringing the audience closer to the local heroine and highlighting

values and issues important for the local community at that time, and in the present day.

Furthermore, the Fol. Hypermedia worked as an enticement to continue to explore the
Island and its heritage, and to understand its local values while allowing visitors to access
authentic facts and scientific content from different perspectives. Visitors felt like they
were getting to know the locals and empathised with them. The visitors praised the sci-
entific content reported by the interviewed scientists, but also the “next-door neighbour”
figure who provided their insights with sometimes contrasting perspectives on Island re-
ality. Higher levels of authenticity reported after browsing the Hypermedia component
reflected on the high levels of reward experienced by the participants. The authenticity of
the locals’ interviews translated into the feeling of reward experienced with the Fol. TEE

experience.
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Backed by encouraging results regarding to what degree both the tourism experience and
the user experience with the overall Fol. TEE experience were memorable, it is clear that
the combination of the two components worked in harmony, reinforcing and integrating
with each other. The Fol. LAMS and Hypermedia components obtained high scores in
the Hedonistic dimension of the user experience scale. This dimension refers to experi-
ences associated with emotions such as pleasure, excitement, and enjoyment. Further-
more, the Local Culture dimension, from the MTE scale, representing visitors’ experi-
ences of friendly local people and “meaningfulness™ of the travel, indicates travellers’
engagement in personally significant activities [ChVal5] reported a high median score,
indicating the FolL TEE was successful in invoking emotional connection with the Is-
land’s local values and community. Thus, RQ2 can be answered positively by saying that
the combination of the two distinct yet interconnected TEE components supported tour-

ists to emotionally connect with the Island’s local values and its community.

Finally, concerning RQ2.3, results from different measures report encouraging outcomes.
Visitors learned and enriched their knowledge about several topics regarding the local
destination’s heritage and culture. High values in the Knowledge MTE dimension and the
Likert item “Transmedia Experience enabled learning about Madeiran local values™ show
participants enriching their knowledge about the Island. Moreover, as can be seen from
the interviews’ data, participants praised the nature of the information delivery, defining
it as an “unusual blend between fiction and facts,” that was effectively condensed and
that allowed visitors to get an engaging “first overview of Madeira’s culture.” Moreover,
through the evaluation data, it was possible to understand how much did participants’
knowledge was enriched. Results show a significant difference in the pre- and post-ques-
tionnaires measuring the visitor’s knowledge about the local destination. By experiencing
the FoLL LAMS, participants acquired new knowledge on the destination, as compared to
before the TEE experience. After engaging with the FolL Hypermedia participants dou-
bled their knowledge on Madeira local values, as compared to before starting the FoL
TEE experience. When comparing the two components, the Fol. Hypermedia seemed to
be the most effective in enriching visitors’ knowledge, which is somewhat expected due
to the factual and scientific nature of its content, and the journalistic style of the delivery.

However, it should be noted that the knowledge enriching effect of the different
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components could also be cumulative, as the Hypermedia component was always expe-
rienced after the LAMS. Nevertheless, the FoL. LAMS, and in particular the fictional
narrative, generated empathy with the character and created immersion in its world. The
protagonist’s message and nature preservation mission was cherished, generating in the
audience care for the Island’s natural patrimony, and interest in the historical facts and

the locations that played a role in Laura’s story.
In conclusion, the evaluation of the FoLL TEE experience proved that its design was quite

successful in delivering a memorable tourism experience, raising awareness towards local

values.
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Figure 7:1 — Top: TEE Framework; Bottom: Mapping the different FoL. TEE components
and corresponding media features

7.3 RQ3 — How does the evaluation of the FolL TEE case study enrich the pro-
posed theoretical TEE Framework?

This subsection reflects on how the TEE framework elements influenced (either posi-

tively or negatively) the design of the FoLL media component, thus answering RQ3. In

order to achieve this, the TEE framework will be described in all of its components, ad-
dressing how they feature in the FoLL TEE.
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TEE Input Components

The first two elements of FoLL TEE framework concern the design input they provide to
the TEE experience - namely, the Tourist Motivations and the Destination Local val-
ues. Tourists’ motivations include the search for authenticity, the longing for a memora-
ble experience, and an experience that would increase their understanding about a new
destination while providing something entertaining and novel. To make sure the tourists’
motivations were addressed, the FoLL TEE design took care to incorporate authenticity
into the experience through the historically-inspired fictional story background, the de-
tailed depiction of costumes and the urban features of the city, the media reporting on
community gossips, and the journalistic-style interviews populating the FoL. Hypermedia.
In addition, the whole experience was designed to provide visitors with new knowledge,
a kind of information not always encountered in the classic material and tours delivered
to the tourists. Finally, the experience was designed to be fun, entertaining, and engaging
for a wide variety of audience, by including 2D animations and also immersive games
mechanics, as well as documentary-style information delivered through different chan-

nels and platforms.

Regarding the Destination Local Values working as input for the content and experience
design, local history, traditions, natural and heritage capitals were taken into considera-
tion. Historical facts were researched with special attention given to folk remedies (as
described in the story) and oral traditions (some of the gossips are inspired by anecdotes
and oral tradition). The Laurisilva UNESCO Heritage forest, one the most valuable assets
of the Island, features as a central issue in the story, with its preservation being the cause
that the story’s protagonist is fighting for. The forest currently shapes the Island and the
locals’ way of living in many ways; from maintaining the hydrological balance that keeps
the island alive, to being of the most famous attractions for tourists who visit the island
(tourism being the major economic force that keeps the island economy running). This is

explained in the Hypermedia portal through interviews with local scientists.

The FoLL TEE evaluation highlights how these two input components, Tourist Motiva-

tions and Destination Local Values were successfully deployed in FolL and worked as a
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successful input for the experience. Both local and visiting participants highlighted the
richness of authentic content several times; for example in the Fol. LAMS, visitors real-
ized the importance of Laura’s quest to protect Laurisilva and its medicinal plants, while
in the FolL Hypermedia locals explain scientific facts about the importance of the Lau-

risilva forest holds for the Island’s ecosystem.

TEE Core Components

Four main elements are at the core of a TEE framework: Storytelling, Ubiquitous Me-
dia, Participatory Experience, and Real-World. The Storytelling element is present in
both the FoLL LAMS through the fictional narrative depicted in several episodes, and in
the FoLL Hypermedia through the edited video interviews with the locals. The fact that the
fictional story is delivered through a location-aware multimedia platform, while the con-
nection with the community is delivered through the hypermedia platform, represents the
Ubiquitous nature of the FolL Media present in Fol. TEE experience. The ubiquity of
media is a component of the TEE framework that leverages on the engagement across
different types of media and platforms. Derived from TS theories, the selected plat-
forms/media must work together to support the story. The FoLL TEE experience made use

of a unique combination of media that yield mixed opinions among the participants.

The experience is Participatory in several aspects, starting from the participation of the
audience in looking for the story fragments across the city, to making the medicinal rem-
edy in Laura’s pharmacy, as well as browsing the hypermedia content and contacting the
local contributors through comment, emails, or other proposed means if they wish. Fi-
nally, the experience connects to the Real-World by being physically distributed in it, as
well as thanks to the local community participation in providing content for the hyperme-

dia platform, and occasionally suggesting visitors join local activities.

The results from the evaluation highlight that visitors had in overall positive experience
with FoLL TEE experience. Nevertheless, delving into each element in more detail, and
looking at its success and limitations in the FoLL TEE experience, In the Fol. LAMS, the
complexity of the Storytelling is more evident than in the Fol. Hypermedia as the story

was crafted to yield narrative and character involvement, as derived from EE theories.

185



The fictional story divides itself into seven Motion Comics, six Audio Gossips and one
interactive 360° MR touchpoint, The Pharmacy, with all these media enabled through a

mobile application.

In general, the duration and aesthetic style of the motion clips worked well. Although a
few visitors mentioned that would have preferred a non-linear presentation of the story
as they felt it was demanding to follow all the clips in the established order, something
that concurs with previous literature [BaK W08, Webel7b]. However, the non-linearity
of the plot might affect the efficacy of narrative transportation and character bonding.

Further research would need to be conducted to establish this assumption.

The Audio Gossips were appreciated by both local and tourist participants due to their
authenticity in portraying something characteristic of a tight-knit community. They were
interpreted as something unusual and interesting, though for some visitors it was also hard
to understand them due to language and local accent barriers. Both participants (visitors
and locals) suggested the gossips should have had subtitles because they were difficult to
comprehend. The decision to include the Audio Gossips in the Fol. LAMS experience
without using subtitles was a conscious decision at the time, the goal being to accompany
the participants from one story point to the other without the need to look at the device’s

screen, thereby allowing visitors to enjoy the surroundings.

The 360° MR touchpoint, The Pharmacy, was designed to incorporate more agency in the
storytelling as well as transporting the participant to a real-world location in the 19th
century, so blending fiction and reality. The Pharmacy brings in-game mechanisms to
enhance the participatory elements of the experience, supporting the visitors’ actions
within the story world. The Pharmacy touchpoint yielded a mix of, mostly positive, reac-
tions. For some participants, The Pharmacy was their favourite part of the experience.
Participants appreciated the high quality of the 3D content, the novel type of interaction
and media, and discovering the different ingredients. In particular, the local participants

appreciated the experience twist in depicting a drink that is familiar to them.
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However, a couple of visitor participants did not enjoy The Pharmacy. It should be noted
that they mentioned they did not like playing games, and therefore interacting in VR was
not engaging for them. Generally, speaking participants (both locals and visitors) agreed
that the interaction with the 360° MR touchpoint could be improved in terms of the in-
structions given and some interaction aspects. This indicates that including MVR and MR
elements in the experience needs to be done with the awareness that some audiences,
while drawn to the storytelling elements, might not be keen on VR games and interac-
tions. Moreover, some hypothetical concerns were expressed regarding the age of the

audience that might appreciate VR and games elements mixed in the experience.

Throughout the different evaluations conducted over this research process, it became
clear that tourists are a demanding audience, with little tolerance for “bugs” or usability
problems. If a component of the experience is too demanding, crashes, or takes too long,
tourists may drop out in the middle of the experience. Their time in a destination is lim-
ited, and they want to enjoy it in the best way possible. As seen in literature review, and
in the FoL. LAMS, AR/VR content is appreciated by the participants but the interactions
and tasks should produce a “wow factor” while still quite straightforward in terms of the
interaction. Furthermore, and based on experience taken from the iterative process that
The Pharmacy went through, it was essential to test this touchpoint early on the process
as its previous version (360° Narrative — Old Pharmacy) had problems at the story and
agency level. Hence, whenever possible, separate testing of the different channels and
media could help to identify potential problems early on in the transmedia process. It
could be the case that one media might be interfering with the whole experience, and this

is only discovered later on in the process.

Reflecting on the Real-World core element of the experience, the FoL. LAMS was suc-
cessful in engaging the local residents and visitors with the narrative plot, as well as the
locations where the story unfolds. The FoL. LAMS mobile application was reported as
easy to use, but several participants did struggle with the map interface. This issue might
be relevant to the usability of the FolL application, but also with the participants’ famili-

arity with maps and orientation tasks. Voice and audio-activation interfaces, or even AR
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glasses with information overlaid, could be helpful to facilitate the interaction with map-

based interfaces and location-based stories in general.

Moreover, local and visiting participants enjoyed how Laura’s story is embedded within
the local culture and traditions through real-world locations. For some visitors the FoL
LAMS could have been even further enriched with information about the locations to
which the narrative is linked. They would have appreciated specific and factual infor-
mation about the landmarks and locations visited along the tour. One of the most success-
ful features of the FoLL LAMS experience was the Multimedia Pop-ups Windows, because
of the relationship that they created between the locations, the fictional story, and real-
world locations. On the one hand, participants enjoyed how the Multimedia Pop-ups gave
them hints on what to appreciate in the surrounding environment, and how it was con-
nected with the fictional story in a way that blurred the line between real-world and the
fictional world [What00]. This feature could have been exploited even further to prompt
explorations within the story locations. Two visitors expressed how they missed the phys-
ical connection of exploring the buildings because they felt too focused on the mobile
phone. It is worth reflecting how action in the Real-World is indeed a fundamental ele-
ment in the TEE framework since it is intrinsic to the touristic experience to seek and
discover more about the destination, though crafting “moments” in the experience, with-
out the digital world interfering, could be valuable. Furthermore, interaction in, and with,
the real-world also brings many challenges; for example, crowded places, or narrow pas-
sages, lack of accessibility, unsafe urban elements, traffic, etc. All of these need to be

assessed and considered while designing the real-world interaction of the experience.

Local residents and visitors appreciated the synergy between the two distinct yet inter-
connected components, namely, the FoLL LAMS and the FolL Hypermedia platform. They
praised how the two different components offered a harmonizing experience. The FoL
LAMS provided an immersive experience where the fictional story guided the discovery
of the city, while the content of the Hypermedia channel allowed for participants to con-
nect with the community and their current values and concerns. Visitors mentioned that
the Multimedia Pop-ups, with the summaries of the local interviews, was an excellent

complement to the fictional story. It was a good hint to go and browse the Hypermedia
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component later on, as they felt the need for more information. The combination of the
different media channel components worked well in offering different degrees of Partic-
ipation to the audience. Literature reports on the difficulties of engaging audience across
different media channels of a TS [YoDal8]. In the FoLL TEE, this issue was addressed by
adding follow up e-mails for participants who did not engage with both channels at the
time of the evaluation, and sending all participants a reward (the selfie picture) delivered
through e-mail with a reminder of the availability of the Hypermedia channel. However,
while some visitors did engage with the Hypermedia channel once at home and having
been reminded of it, others did not, for different reasons ranging from lack of time, lack

of interest, or mere forgetfulness.

TEE Output Components

Reflecting on the Output components of the framework, namely the Socio-cultural
Wellbeing at local destination, the Memorable Experience, and the visitors’ In-
creased Awareness about Local Values, the overall the evaluation yielded positive re-
sults. Regarding the TEE output element, Social Cultural Well-being, it was essential to
have local participants evaluating the FoLL TEE to see how well received it was by them.
The data allows us to understand that their experience with FolL overall was very positive.
In general, local participants reported having an engaging experience with the FoLL TEE,
and they were positively surprised to be learning new things about their own local culture.
In particular, the Fol. TEE was perceived as novel and valuable entertainment, and a
learning experience that should be expanded. Some local participants encouraged the ex-
pansion of the experience with more interaction points, landmarks, and even other stories.
The FoLL Hypermedia revealed itself to be the component from which the locals learned
the most. Local participants praised how they appreciated the richness of the content in
video interviews. This shows that, even for people who live on the Island, the TEE expe-
rience can be worthwhile, as it brings new knowledge for them as well, and motivates

them to learn more.

Furthermore, findings from the focus groups with locals regarding an early version of
FoL Hypermedia (Section 4.5.4) showed that locals enjoy seeing themselves, their prod-

ucts, and people they know personally, represented in the digital experiences. Future
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designers of TEE experiences should leverage on this pleasure. This could contribute to
the Social Cultural Well-being by building up the locals’ pride towards their local val-
ues, but it could also contribute to the local values’ conservation, valorisation. and au-
thenticity. Local values can be lost over time and with them the authenticity of a destina-
tion. It is crucial, therefore, to continually capture and preserve ephemeral and intangible

heritage.

The TEE framework output elements, Memorable Experience and Increased Aware-
ness about Local Values, were already partially addressed in answering the RQ2. It is
important to highlight here how including these two elements as part of the framework
actually worked as a driving force for the design of several elements in the FoL. For
example, Increased Awareness about Local Values, made it essential to have a balance
between folk and scientific knowledge, and between reason and emotional content, in the
FoL. TEE experience. This was achieved by combining the FoL fictional narrative and
the local interviews. Furthermore, the video interviews were complemented with media
such as infographics, animations, and visual summaries to help viewers retain infor-
mation. Such features facilitated participants (both visitors and local residents) in increas-
ing their knowledge of the local values present in the FoL. TEE. Finally, the framework
element, Memorable Experience, refers to the visitors’ feelings and emotions experi-
enced during the TEE experience. The visitors’ results showed that they had a positive
experience with FolL TEE and felt like the time that they dedicated to the TEE experience
was worth spending. This reveals that efforts to include the Tourists Motivations in the

touch-points of the FoLL TEE experience were fruitful.
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7.4  Research Summary and contributions

The goal of this research and thesis dissertation has been to study, design, develop, and

evaluate a framework that leveraged on TS and EE to create tourism experiences that can

promote awareness towards the values present in the destination’s local context. The ap-

proach was threefold:

1.

To propose a theoretical framework inspired by previous TS models, EE theories,
and Tourism experience research

To draw from TS practice, location-based storytelling experiences, and past cul-
tural heritage research to create a series of design insights to inform the design of
a TEE experience

To create, iterate and evaluate the FoLL experience, following the TEE framework

This process yields the following research contributions:

The novel Transmedia Entertainment Education Framework

The identification of a set of 13 Design Insights gathered from relevant related
work used to inform the design of experiences following the TEE Framework
The design of the FoL, following the proposed TEE framework elements and de-
sign insights

The results of the evaluation of FoLL TEE experience within a real-world context,

confirming the success of the TEE framework

This research output from this thesis can inspire and lead the design of future TEE expe-

riences to promote awareness towards the local values present in the destination’s local

context, and eventually lead to a more sustainable tourism experience.
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7.5 Limitations

The practical and research work presented throughout this thesis presents several
limitations that are inherent in the transmedia nature of this research and its cross-disci-
plinarity that spans the different fields of Tourism, Digital Media, Transmedia Storytell-
ing, and Entertainment Education. These limitations are explored under the following

topics:

Theoretical Limitations

The theoretical areas of existing research that feed into this thesis are vast and complex
ones, which renders it hard to harness and perform a thorough sweep of all of the existing
contributions. The research work presented in this thesis is at the crossroads of research
and industry. From the industry side, many experiences and products that are already in
the market are not documented nor evaluated, making it hard to find documentation and
understand their outputs and learn from them. On the other hand, research prototypes and
experiences developed within the academic context are not always available as a product
or prototype, so making it hard to evaluate with the intended target audience.

It should be acknowledged, therefore, that the proposed TEE Framework presented in this
research can be interpreted as an initial attempt to provide new perspectives, and forms a
basis of a unified framework. Hopefully, this first attempt will inspire future efforts in
developing experiences aimed at establishing new points of dialogue between locals and
visitors and that, consequently, such efforts would translate into proposing refinements
and adjustments to the TEE framework. In a similar note, the DI synthesized from litera-
ture to complement the TEE framework can surely be further complemented with DI’s
from prototypes and products that might be found in the space between the research and

industry experiences and that were not approached in the context of this research.

Content/Experience Limitations

Another key limitation of this research is the fact that the findings derived from the eval-
uation of the TEE framework case study have not yet been tested elsewhere. Further
evaluations of different destinations’ contexts would be needed in order to generalize the

findings to other experiences under different cultural characteristics and the different
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concerns and local values apparent. Furthermore, due to the nature of the research funding
available for this topic, during the time this research took place the FoLL experience was
developed by a team of researchers with a wide variety of skills and backgrounds and this
might be hard to replicate in an academic context. While this has been a great advantage
for the purposes of this research, it might be hard to replicate, if not in industry settings.

Moreover, visitors to the island have a variety of interests and preferred approaches to the
local culture and nature, encouraging us to continue to collect and present the rich variety
of stories about the cultural and natural heritage of the Island, highlighting the limitations
in terms of content of the FoLL TEE experience. More information about the history of the
Island, facts about its economy, and the impact of tourism on the archipelago, were all

desired topics that could be further expanded in the TEE experience.

Methodological and Evaluation Limitations

Moyle et al. [13] call for the inclusion of the visitors’ perspectives in studies about
interaction between locals and visitors in touristic islands. In trying to address this gap,
several challenges were encountered in the strategies to reach tourists and engage them
in the evaluation process. The research conducted could benefit from a larger sample of
participants, though tourists are transient individuals only visiting destinations for a
limited time. On reflection, some of the barriers were found when applying our
methodology. The visitors are on holiday and/or on tourist mode with their time wisely
planned, so participating in a research study is not a priority for them. Pressure to get
through the study was often an issue and, as a result, some of the interim studies presented
in this document were not done with the intended target audience as there was the concern
that the experience design was not yet mature enough to be provided to a tourist.
Furthermore, it is important to realize that the evaluation presents limitations in
evaluating the framework output component related to ensuring local community
empowerment. Since the experience was designed with visitors in mind, the evaluation
was tailored to evaluate visitors’ experience. Part of it was adapted to evaluate locals on
the specific output component that related to them. The results and data obtained from
the local residents’ sample could have been richer if the evaluation was designed specif-
ically for a local resident sample with specific measures and goals related to understand-

ing the levels of local empowerment provided by the TEE experience. The FoL
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Hypermedia platform evaluation was limited in several ways, as the time given to partic-
ipants to explore it was quite short due to the long duration of the whole evaluation pro-
tocol. The Hypermedia component was designed to be consumed later on, after the FoL
LAMS and at the convenience of the participant, thereby giving participants time to ex-

plore the platform as much as they desired.

On a similar note, the evaluation conducted was not sufficient to understand if the TEE
experience could reflect some sort of long-term behavior change in the visitors. This
would only be possible through the design of long-term study that would incorporate
evaluation moments at the destination’s arrival moment, after the TEE experience and
before leaving the Island, and eventually some time afterwards to see if the values and

lessons learned would carry over towards future destinations and travels.

7.6  Future Work

The knowledge shared in this document supports experience designers to delve into de-
signing interactive storytelling experiences that positively impact not only the tourists’
experience but also the local communities. In the context of the FoL. TEE experience case
study, and referring back to one of the limitations found in the present work, it would be
valuable to run a longitudinal study that evaluates the impact of the FoLL TEE experience,
both on the visitors and the locals, in the long run. Moreover, it would be interesting to
develop more media channels and expand the content present in the FolL. TEE. The expe-
rience could be expanded with local content but also with content that crosses the Maca-
ronesia Islands.

Future efforts could be made into developing experiences by applying the TEE frame-
work to other case studies, exploring different angles and different media to further in-
form the elements of the framework, and how to achieve a symbiosis between them. Such
efforts would contribute to proposing refinements and adjustments to this proposed TEE
framework. Furthermore, it would be relevant to keep refining the list of Design Insights,
as the area of research and its scholarship progresses.

Finally, evaluations of digital media experiences targeting tourists, in particular TEE ex-

periences aimed to enhance the tourist experience, remains a challenge to overcome.
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Future work should focus on the development of alternative analytical measures for the
tourism experience that do not rely solely on self-reporting feedback and which do not

interfere with the experience itself.

7.7 Final Remarks

Although new digital technologies keep evolving rapidly, designers might feel unsure as
to how to leverage them to address the demands of the tourism experience industry. The
goal of this research is to provide a framework that combines TS models with EE theories,
towards the goal of engaging tourists with sensitive topics, and possibly move them to
embrace a local destination’s values. By proposing the Transmedia Entertainment Edu-
cation Framework, the aim is to achieve a common ground for designing transmedia tour-
ism experiences that leverages the power of TS to engage, inspire, and gather tourists
online and offline, with the persuasive potential of EE to raise awareness towards certain

pressing themes.

Throughout the different stages and chapters described in this manuscript, the FoL case
study has proved to be a successful example of a TEE experience. In this way, it is con-
tributing to the advancement of sustainable tourism entertainment experiences that seek
to engage tourists in a memorable experience, while raising awareness towards local her-

itage and fostering empathy and respect regarding the local community.
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Abstract. This paper describes [IVRUX, a tool for the analysis of 360° Immer-
sive Virtual Reality (IVR) story-driven experiences. Traditional cinema offers
an immersive experience through surround sound technology and high defini-
tion screens. However, in 360° IVR the audience is in the middle of the action,
everything is happening around them. The immersiveness and freedom of
choice brings new challenges into narrative creation, hence the need for a tool
to help the process of evaluating user experience. Starting from “The Old
Pharmacy”, a 360° Virtual Reality scene, we developed IVRUX, a tool that rec-
ords users’ experience while visualizing the narrative. Through IVRUX, we are
able to reconstruct the user’s experience and understand where their attention is
focused. In this paper, we present results from a study done using 32 partici-
pants and, through analyzing the results, provide insights that help creators to
understand how to enhance 360° Immersive Virtual Reality story driven experi-
ences.

Keywords: Virtual Reality e Digital storytelling ® 360° Immersive Narratives

1 Introduction

The continuous emergence of new and more powerful media systems is allowing
today’s users to experience stories in 360° immersive environments away from their
desktops. Head-Mounted Displays (HMD) such as the Oculus Rift! and Google Card-
board?, are becoming mainstream and offer a different way of experiencing narratives.
In Immersive Virtual Reality (IVR), the audience is in the middle of the action, and
everything is happening all around them. Traditional filmmakers are now tasked with
adapting tightly controlled narratives to this new media that defies a single view
point, strengthens immersion in the viewing experience by offering the freedom to
look around but also presents challenges, such as the loss of control over the narrative
viewing sequence and the risk of having the audience miss important exciting steps in

1
2

https://www.oculus.com/en-us/
https://vr.google.com/cardboard/index.html



the story. For this reason in 360° IVR, it is important to understand what attracts their
attention to or distracts them from the story.

In this paper, we describe the development of IVRUX, a 360° VR analytics tool
and its application in the analysis of a VR narrative scene. Our aim is to further ad-
vance the studies of user experience in 360° [VR by trying to understand how we can
enhance the story design by analyzing the user’s perception of their experience in
conjunction with their intentions during the visualization of the story.

2 Related work

In their summary on future Entertainment Media, Klimmt et al.[6] defend the argu-
ment that the field of interactive narrative is still in flux and its research is varied. [IVR
is currently being explored in several technologies and formats [3, 10, 13]One of the
common links between these experiences is the freedom in the field of view. Direct-
ing a user’s gaze is essential if they’re to follow a scripted experience, trigger an
event in a virtual environment, or maintain focus during a narrative. Currently, devel-
opers are compensating for the free movement of the user’s gaze by utilizing automat-
ic reorientations and audio cues as in Vosmeer et al.’s work [13], at the risk of affect-
ing user’s presence and immersion in the narrative. Such experiments demonstrate the
need for a better understanding of user experience in VR, which can be advanced by
capturing qualitative information about the user’s experience that can be easily visual-
ized and communicated. Nowadays, eye-tracking is used to analyze visual attention in
several fields of research. Blascheck et al [1]highlighted several methods for the visu-
alization of gaze data for traditional video such as attention maps [4, 8]and scan path
[9]. However, this is not the case for 360° [VR as the participants have the freedom to
look around. Efforts into developing data visualizations that allow users to inspect
static 3D scenes in an interactive virtual environment are currently being made [11,
12] but results are incompatible with dynamic content (video, 3D animation). Lowe et
al. [7] research the storytelling capability of immersive video, by mapping visual
attention on stimuli from a 3D virtual environment, recording gaze direction, and
head orientation of participants watching immersive videos. Moreover, several com-
panies are engaged in investigating this topic, such as Retinad®, CognitiveVR*, Ghost-
line®, by providing analytical platforms for VR experiences. However, little infor-
mation is available about them as they are all in the early stages of development.

3 “The Old Pharmacy”

“The Old Pharmacy” is an 360° Immersive narrative scene, part of a wider trans-
media story called “Fragments of Laura”, designed with the intention of informing
users about the local natural capital of Madeira island and the medicinal properties of

3 http://retinad.io/
4 http://cognitivevr.co/
5 http://ghostline.xyz/



its unique plants. The storyline of the overall experience revolves around Laura, an
orphan girl who learns the medicinal powers of the local endemic forest. In the “The
Old Pharmacy” scene, Laura is working on a healing infusion when a local gentle-
man, Adam, interrupts her with an urgent request. The experience ends in a cliffhang-
er as a landslide falls upon our characters. For a summary of the story see Fig. 1.

The implementation of the IVR mobile application used was programmed using
the Unity 5 game engine®. In this scene, we are presented with a 360° virtual envi-
ronment of a pharmacy from the 19th century. The 360° Camera Rotation in the virtu-
al environment is provided by the Google VR plugin’. All multimedia content is
stored in the device and no data connection is needed. Information needed for analysis
of the VR behavior is stored locally in an Extensible Markup Language (XML) file.

Fig. 1. IVRUX data mapping the plot points of the scene, coded alphabetically from A to S.
Story Timeline A) Laura enters the scene, opens and closes door 1; B) Laura looks for ingredi-
ents; C) Door 2 opens; D) Thunder sound; E) Laura reacts to Adam’s presence; F) Adam enters
the room; G) Door 2 closes; H) Dialogue between Laura and Adam; 1) Laura preparing medi-
cine; J) Laura points at table; K) Adam moves to table; L) Dialogue between Laura and Adam;
M) Laura points at door 3; N) Adam leaves the room, opens door 3; O) Door 3 closes; P) Land-
slide; Q) Characters screaming for help; R) Laura leaves the room; S) End of scene.

4 IVRUX - VR Analytics Tool

In order to supply authors with useful insight and help them design more engaging
360° narratives, we developed a VR analytics prototype (IVRUX) to visualize the user
experience during 360° IVR narratives. The implementation of IVRUX was also de-
veloped using Unity 5. The prototype, using the XML files extracted from the mobile
device, organizes the analytics information into a scrubbable timeline, where we are
able to monitor key events of five types: story events, character animation, character
position (according to predefined waypoints in the scene), character dialogue and
environment audio. The prototype allows the researcher to switch between three ob-
servation modes; the single camera mode, a mode for 360° panorama (see C in Fig.2)
and a mode for simulation of HMD VR. The prototype replicates the story’s 3D envi-
ronment and the visual representation of the user’s head tracking (field of view) by a
semi-transparent circle with the identification number of the participant. Moreover a

© https://unity3d.com/
7 https://developers.google.com/vr/unity/



line connecting past and present head-tracking data from each participant allows us to
understand the participant’s head motion over time. Semi-transparent colored spheres
are also shown, one represents the points of interest (PI) in the story, simulating the
“Director’s cut” and the others represent the location of the two characters.

The scrubbable story timeline (see J in Fig. 2), presents the logged events and au-
dio events. A scrollable panel (see B in Fig. 2) allows the user to choose which partic-
ipant session to analyze and by selecting it, three pie charts (see A in Fig. 2) are
shown indicating the ratio of time that the participant spent looking at one of the tar-
get spheres. Additionally, the timeline is also updated to represent the intervals of
time where a participant is looking at each target (see D in Fig. 2).

Fig. 2. IVRUX interface. A) Pie charts representing intervals of time where a participant is
looking at target spheres; B) User selection scrollview; C) 360° panorama; D) Intervals of time
where a participant is looking at target spheres; E) Story Events; F) Environment Audio; G)
Character Audio; H) Character Movement; ) Character Animation; J) Scrubbable Timeline.

5 Methodology

To test IVRUX, we conducted a study with a total of 32 users (16 females), non-
native English speakers, of which 31.3% were under the age of 25, 62.5% were within
the 25-34 age range and 6.2% were over the age of 35. To assess participant homoge-
neity in terms of the tendency to get caught up in fictional stories, we employed the
fantasy scale [2], with a satisfactory internal reliability (o = 0.53). Two researchers
dispensed the equipment (Google Cardboard with a Samsung Galaxy S4) with the
narrative and took notes while supervising the evaluation. Participants were asked to
view the 3-minute IVR narrative. Subsequently, the participants were asked to com-
plete a post-experience questionnaire and were interviewed by the researcher (for
questions see Table 1.); this process took, on average, 15 to 20 minutes. After collect-
ing all the interview data, two researchers analyzed questions 1Q1-4,7,9 and open
coded the answers. In 1Q1, 3, answers were classified into three levels of knowledge
(low, medium and high). In 1Q2,7, answers were classified positively and negatively.
Finally, in 1Q9, answers were classified according to the engagement with story plot,



environment exploration or both. We used the Narrative Transportation Scale (NTS)
[5] to assess participant ability to be transported into the application’s narrative

(@=0.603).
Table 1. Semi-Structured Interview Table
1D Question
1Q1 Please tell us what the story was about? Please re-tell in a few words the story that you have just seen.

1Q2 Was it difficult to follow the story? If yes, what made it difficult?

1Q3 Please draw the room you were in. (On the back of the sheet)

1Q4 What was the trajectory of Laura and Adam in the pharmacy? Please trace it in the drawing.

1Q5 What would you say was the most interesting element of this experience?

1Q6 Did you have the need to stop exploring/moving in the environment, to listen to the dialogue between the charac-
ters? If yes can you elaborate why?

1Q7 Were you following the characters and the story plot or were you expressly looking away from the characters?

1Q8 What part of the room did you look at more and why? Did you look at the shelves with the jars, opposite the coun-

ter? If so, why?
1Q9 Were you more engaged with the story plot or with exploring the environment?

6 Findings

6.1 Findings from questionnaires and interviews

The results from the NTS, which evaluates immersion aspects such as emotional in-
volvement, cognitive attention, feelings of suspense, lack of awareness of surround-
ings and mental imagery, presented a mean value of 4.45 (SD=0.76).

From the analysis of the semi-structured interviews (see Fig. 3), most participants
understood the story at the medium level (IQ1), while with regard to knowledge about
the virtual environment (IQ3) participants generally demonstrated medium to high
levels of reminiscence of the virtual environment. More than half of the participants
had a high awareness of character movement (IQ4) and most participants did not have
difficulties following the story (1Q2) and were not averse to the story (1Q7).

25 25 25

20 20 20
b ] 15 15
10 10 10
o i
o 0 o
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Low ®Medium WHigh Wpositive ™ Negative mStory Plot B Environment Exploration ™ Both

Fig. 3. Clustered column charts for participants scores in relation to the semi-structured inter-
views questions: 1Q1, 1Q2, 1Q3, 1Q4, 1Q7 and 1Q9

For example, participant A26 said “I took the opportunity to explore while the
characters weren’t doing anything”. According to participants the most interesting
elements of the experience (IQ5) were factors such as the 360° environment, the sur-
prise effect (doors opening, character entry, thunder, etc.) and the immersiveness of
the environment. For example, participant A3 stated “the thunder seemed very real



(...) I liked the freedom of choosing where to look.”, participant A6 mentioned I was
surprised when the door opened and I had to look for Adam.”. When asked if they
would prefer to explore around the environment or focus on the story, the answers
were inconclusive; a portion of users believe that the combination made the experi-
ence engaging. For example, participant B9 said “I enjoyed both and the story com-
plements the environment and vice-versa.”; moreover, participant B1 stated “At the
beginning I was more engaged with the environment but afterwards with the story.”.

6.2  Findings from the IVRUX

Through the analysis of the data captured through the IVRUX, we noted that 48% of
the time, participants were looking at the “Director’s cut” (M=85.31s, SD=14.82s).
Participants spent 51.16% of the time (M=90.93s, SD=21.25s) looking at the female
character and 15.37% (M=27.32s, SD=_8.98s) looking at the male character. All users
started by looking at the “Director’s cut” but after a couple of seconds, around 10
users drifted into exploring the environment. Of those 10 users, 8 chose to explore the
left side rather that the right side of the pharmacy, where the table with the lit candle
was situated. Once Laura, the protagonist started talking (B in Fig.1), the 10 who
were exploring shifted their focus back to her and the story (“Director’s cut”). Around
9 users looked around the pharmacy as if they were looking for something (mimick-
ing the protagonist’s action of looking for ingredients). When Laura stopped talking
and started preparing the infusion (end of B in Fig.1), around 12 users started explor-
ing the pharmacy, while the rest kept their focus on Laura. At the sound and action of
the door opening, (C, D in Fig.1) 13 of the users shifted their attention immediately to
the door. When Adam walked in (F in Fig.1) we observed the remaining users redi-
recting their attention to the door. As Laura started talking to Adam, 22 users refo-
cused on Laura, however we noticed some delay between the beginning of the dialog
and the refocusing. When the characters were in conversation, 20 users shifted focus
between Adam and Laura. During the preparation of the medicine (I in Fig.1), 25
users kept their focus on Laura, while around 7 users started exploring. While all
users followed the characters and trajectories, they did not follow indications to look
at specific places (J, M in Fig.1). When Adam left the scene (N in Fig.1), all users re-
directed the focus to Laura. After the landslide, when Adam screamed (Q in Fig.1),
none of the users were looking at the door from where the action sounds emanated.

7 Discussion

As we were developing IVRUX, through continuous user testing we understood that
at the beginning, orientation of the virtual camera was influential in the user following
the “Director’s cut”, therefore the placement and orientation of the camera should be
carefully considered. When characters are performing the same actions for long peri-
ods of time or are silent, users tend to explore the environment. These “empty mo-
ments”, when users are exploring and plot is not developing, are best suited to direct-
ing the user’s attention to branched narratives or advertising. During the character’s



dialogue some participants were shifting focus between the two as they would in a
real life conversation. A subset of our sample explored the environment during the
dialogue; in the interview, users explained that once they knew where the characters
were, it was enough for them to fall back on audio to understand the story. This is a
clear illustration of freedom of choice in IVR that filmmakers have to embrace.

Lighting design emerged as crucial in drawing the attention of participants to spe-
cific elements in the narrative or environment. Users directed themselves towards
areas that were better illuminated. Similarly, audio can also be used to attract attention
— for example when a doors opens (C, G in Fig. 1) or when characters speak, as par-
ticipants were seen to focus their attention on the area where the noise originated.
From the interviews, participants recalled the characters’ movements easily (1Q4);
this was also observed in IVRUX as the participant’s head tracking accompanies the
character’s movement. However, participants did not pay attention to where charac-
ters were pointing (J, M in Fig 1.). When concurrent events are happening (S in Fig.
1), it is difficult for participants to be aware of all elements, accentuating a need for a
buffer time for awareness and reaction to the events. In VR, we need to adjust the
pacing of the story, as has been suggested by the Oculus Story Studio [14].

“The Old Pharmacy” NTS’s values are average, this could be explained by two
conditions: the average fantasy scale scores of participants and the short duration of
the experience as mentioned by participants in 1Q9 (e.g. participant B8 “If the story
was longer, I would have been more focused on it.”). Contrary to what we expected,
we did not find significant correlations between NTS and the amount of time spent
looking at the “Director’s cut”. This could be justified by participants who defy the
“Director’s cut” intentionally (IQ7) or unintentionally (participants who rely on the
audio rather than looking at the characters). Authors must account for defiance in
participants when designing the story narrative in 360° environments. In the inter-
views, participants highlighted the technology and the nature of the medium as one of
the most interesting factors of the experience (1Q5): “It really felt like I was there”
(Participant B8).

8 Conclusions & Future Work

In this paper, we have described the development, testing and results of IVRUX, a
360° VR analytics tool and its application in the analysis of IVR “The Old Pharma-
cy”. Results from our study highlight the potential of using VR analytics as a tool to
support the iteration and improvement of 360° IVR narratives, by relaying infor-
mation as to where the users are looking and how their focus shifts. Creators can now
take informed decisions on how to improve their work. We were able to identify
shortcomings of “The Old Pharmacy” narrative, such as the camera orientation, story
pacing issues and lighting design. We hope that this encourages the further develop-
ment of 360° IVR analytics tools to empower creators to test narrative design assump-
tions and create experiences that are immersive and engaging. Furthermore, we envis-
age the integration of biometric sensing feedback into IVRUX to enable visualization
of the user’s body reaction to the narrative, superimposed on the IVRUX visualization
already discussed. From the point of view of interactive storytellers, testing the tool



with further IVR narratives, such as IVR narrative with multiple story threads or a
non-linear story is crucial to gathering guidelines to understanding user preference.

9 Acknowledgments

We wish to acknowledge our fellow researchers Rui Trindade, Sandra Camara, Dina
Dionisio and the support of LARSyS (PEstLA9-UID/EEA/50009/2013). The project
has been developed as part of the MITIExcell (M1420-01-0145-FEDER-000002).
The author Mara Dionisio wishes to acknowledge Fundacéo para a Ciéncia e a Tecno-
logia for supporting her research through the Ph.D. Grant PD/BD/114142/2015.

10 References

1. Blascheck, T. et al.: State-of-the-Art of Visualization for Eye Tracking Data. (2014).

2. Davis, M.H.: Measuring individual differences in empathy: Evidence for a multidimension-
al approach. J. Pers. Soc. Psychol. 44, 1, 113—126 (1983).

3. Dionisio, M. et al.: Evaluation of Yasmine’s Adventures: exploring the socio-cultural po-
tential of location aware multimedia stories. Presented at the Interactive Storytelling - 8th
International Conference on Interactive Digital Storytelling, 2015 December 30 (2015).

4. Duchowski, A.T. et al.: Aggregate Gaze Visualization with Real-time Heatmaps. In: Pro-
ceedings of the Symposium on Eye Tracking Research and Applications. pp. 13-20 ACM,
New York, NY, USA (2012).

5. Green, M.C., Brock, T.C.: The role of transportation in the persuasiveness of public narra-
tives. J. Pers. Soc. Psychol. 79, 5, 701-721 (2000).

6. Klimmt, C. et al.: Forecasting the Experience of Future Entertainment Technology “Interac-
tive Storytelling” and Media Enjoyment. Games Cult. 7, 3, 187-208 (2012).

7. Lowe, T. et al.: Visualization and Analysis of Head Movement and Gaze Data for Immer-
sive Video in Head-mounted Displays.

8. Mackworth, J.F., Mackworth, N.H.: Eye fixations recorded on changing visual scenes by
the television eye-marker. J. Opt. Soc. Am. 48, 7, 439445 (1958).

9. Noton, D., Stark, L.: Scanpaths in eye movements during pattern perception. Science. 171,
3968, 308-311 (1971).

10. Pefia, N. de la et al.: Immersive Journalism: Immersive Virtual Reality for the First-Person
Experience of News. Presence. 19, 4, 291-301 (2010).

11. Pfeiffer, T.: Measuring and Visualizing Attention in Space with 3D Attention Volumes. In:
Proceedings of the Symposium on Eye Tracking Research and Applications. pp. 29-36
ACM, New York, NY, USA (2012).

12. Ramloll, R. et al.: Gaze data visualization tools: opportunities and challenges. In: Eighth
International Conference on Information Visualisation, 2004. IV 2004. Proceedings. pp.
173-180 (2004).

13. Vosmeer, M. et al.: Interaction in Surround Video: The Effect of Auditory Feedback on
Enjoyment. In: Schoenau-Fog, H. et al. (eds.) Interactive Storytelling. pp. 202-210
Springer International Publishing (2015).

14.5 Lessons Learned While Making Lost, /en-us/blog/5-lessons-learned-while-making-lost.






Appendix B. = Evaluating the Influence of
Location and Medium Applied to Mobile
VR Storytelling

11



!saijiead |[enMiA pue ‘pajuswbne

‘lepyiy — swalsAS uonewdojul eipawiniy ((IDH
*6'9) UOIILIUDSDId pPUR SDIBJIDIUT UOIIRWIOT "T'G'H
SpAoMmAd)| uonediyisse]d WOV

All|ead |enuIA j1qowl
!Mmoy) ‘Ajljead [enMIA aaeme uonedo| {bulj@iAiols |eubig
sSpiomAd) Joyiny

‘uopjeyodsuel] aAlleIIRN pue ‘9ouasald ‘Moj4 pasealdul
Appueoiubis e 03 pes| Aew ‘pajsal buiaqg sem 3

9J9M UOI13RD0| BU3 03 SYUll YIIM dAl3ed eu e Bupualadxa
1Byl Moys s3jnsad unQ *(sauoydiuews yym Ajljead [enuia
3]iqow pue 319|ge3}) wnipaw pue (Uoi3ed0| dAelIRU

93 pue UOoI1Rd0| 1591 BY3 USDIMIDQ SHUI| JO ddudsqe

pue 90Ud3SIXd) UoleI0| - S3|qeldeA Jusapuadapul oM} JO
uoieUIqUIOD By} Wody BurINsal SOIBUSDS JN0J 91BN|RAD
pue uojjeyodsued] dAleRIIBN puR MO|{ ‘9ouUasald
Burinseaw Jo uoiuajul 3yl yim Apnis Jasn e pajdnpuod
9M "JUSWUOIIAUD € B U] dAIIRIIRU o09E B MIIA

ued SJ9sSN 3JaYM ‘Al03s eipawisueld) aAlOeIaUl Jabue)

e ul uonedjidde eipawi3nW aJeme uoiled0| e ‘edne’

Jo sjuswbeuq jo JuswdolaAap ay3 ssnosip am ‘asodind
SIY3 104 ‘SWISAS A3l|eay |eNUIA S[1qOW JO IXDIU0D

2y ul Bul||23A103S 2AI30RISIUI JO DoUBRdXD DY) J0a4le
wnipaw pue Ajl|ed0| Jayiaym sajebiysanul Jaded siyl
oensqv

aJay ob |im Bupils 10p anbiun

'00°22$°22/22/2-AAAA-XXXX-T-86 WDV "WIV

03} pasuadi| syybu uonedlgqngd *(s)Joyine/taumo ayl Aq piay si 3ybuAdod
"Basquouany ‘zz0oz T€ 29a - T uer ‘2z, INOD

610" WDBR®SUOISSIWIDd

woJ) suoissiwaad 3sanbay 994 e Jo/pue uoissiwaad dipads

Jopd sadinbau ‘s3si| 03 93NqLIISIPaJ 03 4O SJ9AJISS uo 3sod 03 ‘ysiigndau

40 ‘asimuaylo Adod o) ‘paniw.ad si 3ipaJsd yum bupoedisqy ‘padouoy

9q Isnwi (s)Joyine ayl ueyy s1aylo Aq paumo 3Jom siy3 Jo syusuodwod

404 syybuAdo) *abed 3si1y 9y3 UO UOIIRD ||NJ DY pUE V130U SIY3 Jeaq
s91dod ey} pue sabejueApe |eRJaWWO0D 10 Jjold 10) paINgLIsIp J0 Spew jou
aJe sa1dod Jeyy papiaoid 234 oYM pajuelb s| asn woodsse Jo jeuostad
10} 40M SI1U3 Jo Med Jo |e jo sa1dod paey Jo [epbip axew 03 UoISSIWIad
'SU0II2NJISUI AD1IdXD DA19294 NOA [13UN X20/q 1X33 SIYI AJipows Jou op asea|d

610" 1I-W@saunu-ounu

610" 1}I-W @ ISIU BUIIUD|RA
wod'[lewb@uijowelpues

wod [lewb@apepully olaiue’ind
woo'|lewb@oisiuoipbsw
wod'jlewb@e|eq ojned
epeajuad ep oyujwe)

Z- 100} ‘ediopep

ep 02160jouda ) © 021)3U3ID) 0]0d
(1LI-W) @3nnsur

sa160j0uUYda| DAI3ORIDIUT BAIDpE|Y
SaunN ounnN

ISIN eunjuajep

wijo edpues

opepul] Iy

oisjuoiq elep

ejeg ojned

Buijieiliols

YA 9liqo 01 paliddy wnipsy pue
uoneos0 Jo aduanjjul 9y} bunenjeay




S,9AI3BJJRU DY) 03 SNP S| WSISAS SWY B Ul uoisiauwwl
9yl "9AIlRIIRU BU] Ul UOISIdWWI JO [9A] 9Y3 S9sealdul
2oeds |eaisAyd Buisixa ayjy JaAo (A3edleu ayl)
uonewJloul [eNMIA JO BulAe|d9A0 BU3 1BY] S| SWY |8
BulApapun uopdwnsse ay| ‘saibojouydal ajiqow aieme
uoned0| Jo asn ay3 ybnouyy ‘,9o0eds |eau Ul pjojun eyl
sa1103s Bul(|al, 1B Swie jey) eipaw dAI3RI0| 34 SV

'SIN0} WNasnWw J0j Wa3sAs YW padeys e ul (gem ay3 uo
pue YA Ul ‘931S-U0 3]Iqowl) SaDIASP JUSISIP Jo 10edwl
ay3 paJojdxa [T] '|e 1@ umoug ‘Ajjeulq "SadIAap 3jiqow

ul 134eab Yy | ubip ybnoayy Jusjuod JUDWUOIIAUD

-Ul pue udaJ4ds-uo usamlaq diysuolle|al ay3 salojdxa
[TT] '1e 3® upooDd ‘Al de|IWIS "SUOIIRD0| plH1OM Bl

UO 039pIA S9S0dWIBA0 ‘saoudlladxa wnasnw Jie-uado
104 921A9p A3ljead paxiw ajiqow e ‘[£T] adoostabny
‘g)dwexa 104 *>J0M Jno 03 JURA3|2J pue ‘saaubap paliea

0] SWaISAS 9say3 Ul paJojdxa ualyo S| uoi3ed0| JO J4030e)

9yl "(Ajjeay |enidip) S9UO pale|nNWIS YIM Sand |ead ||e
Bbuioe|daa 4o (AJljeniIA pajuswbny) sand paje|nwis 0}

sond |eaJ buippe ‘(Ajjeay pajusawbny) sand |ead 03 sand
paje|nwis buippe ‘(Ajjeay) saAl@alad Jasn ay3 sand

Aue Bujbueyd jou :plUOM B3I BY] pUR JU3SN 3y} USIMID]

uoie|aJ 9Y3 sajeipawl WaSAS ayl Aem ay3 o3 buipioodoe

(OAY) wnnuRuod Ajljlenin-Adijeay ay3 buissedwodua

se Ajijeay paxIW paqliosap aAey [£1] |e 30 wedb|in
A4031S eipawilinpy ademy uoized0] pue Ajeay paxip
J1OM paje|ay

£0UsLIRdXD By] 1094k pajuasaud S| dAljeLIeU YA 009E
9U3 9J9YM UOI3RD0| PUR WNIPaW S90P JUIIXD JeYM O]
(1n pue !¢2oualiadxa ayj 1094je pajuasald si dAnelIRU
3y3 aJaym wnipaw ay3 sa0p uaxa ydiym ol (1l
14u013ed0| Y3 AQ pa3jdae aAlRLIRU YA 009E e Buiydiem
Jo 9ouaadxa ay3 sI (1 :suopsanb yoieasad ulew aa4yy
SsSnosip 03 uoljeniodsuel] SARRIIBN pue 9duasald ‘Mol

U0 paseq SOIIeUDDS Jualayip oyl 9zAjeue ap “(39|qel e
pue ‘Ajijeay |enMIA 3]IGO - YA Se 49494 U0 MOU WOy
I'M @M 3ey) ‘pleogple) 916009 e yim auoydiiews e)
221A9p pue (U0J3ed0| [BNMIA DYl 03 paXul| J0U Jo paxul])
uoed0| :S3|geleA Juspuadapul OM) JO SUOIIRUIWIOD
Buisn abesn Jo SOIIRUDDS JUBIDLIP JNOJ SIBN|_AD

9Mm ‘asodund siy3 404 2oualIadXd YA dY3 S1094e Aljedo|
pue wnipaw moy junodoe ojul bupey ‘buij@3Alols
9AI1RI0| Ul YA 2J0]dxd 03 9ousadxa ayy Jo uoiod [jews
e 2sh am ‘edne Jo sjuswbeld yip "edne jo sjuswbedy
paweu wa3sAs SWY1 B UO Uoilen|eAd Ue pajdnNpuod

9M 'SV Ul (sa21Aap 3j1gow Jo |eiaua3od aAISIDWWI
9y3 ‘Ajpweu) wnipaw pue A3jl|ed0]| Jo aouanjjul

ay3 buiApnis ul ydom bBulobuo saquosap Jaded siyy
310J2J9Y "SWDISAS 9SaY] UO JUSJUOD pue IXSJU0D Se
yons Sjusawa|d JO dduanjjul syl pueisiapun 03 buiAiy ‘[9]
plIM 3U3 Ul swalsAs 9sayy buizenjeas pue buibels Joy
sanbjuyoal pue spoyiaw 3e 00| 03 panels siaydleasal
Apuaday *[] swaisAs yons jo ubisap ayy buipiebad
2b6pa|mou aAIRRINWND JO JuswWdoaASp 9Y3 pue asn pue
ubisop Jo buipueisiapun ayi sywi| }1 se paseiq Ajlea|d

S| S92IAJDS DJBME UOIIRD0]| JO UOIleN|RAD Alojeloge|
|euol}IpeI] 92UIS YydJdeasad [DH J0j abuajjeyd juepodul
ue s| swalsAs yons bupen|eas ‘uanamoH ‘salbojouyday
9]iIqow aJeme uo13ed0| Jo asn ay3 ybnouyy saoeds

|eSJ Ul pappaguwid pue suoiledo| dinads 03 paje|ad
JUSIU0D BAlIe.IRU paJapuad Ajjedirewaul ale (SWY1)
S91101S eIpaw|n|y SJeMy uo13ed0T] ‘Ajde[IWIS "SUOI1Rd0|
3JI| |BaJ 0jUl P|IOM |ENMIA B JO Sjusawa|d Aejdaweb
Bupnpoaiul ‘Ajljeay paxi 404 buiandwod sjiqow
saJo|dxa [Tz] 09 uowayod ‘@|dwexa 404 "saoualadxd
9AISIowwl buipinoad je Buiwie ‘eipaw aA13RI0|

JaAlap 03 buinndwod ajiqow asn jeyl sadusadxd

031 pied usaq sey 3saJ423jul buimolb e ‘buiandwod ajiqow
Jo Ayjigesod pue samod ‘Ajijigejieae buisealdul ayy Yiim
uononpoJjur



*(ediope|y JO 3S2404 DIWIDPUD BY3) BAJISIINET 243

woJ) sjue|d |ed0| ay3 Jo siamod |eudipaw 3yl paudes|
oym 416 ueyd.o ue ‘esneq suladuod aAieddeu |eubip syl
"uonjedojdxa |eipeds a|geus 03 SIOSUS S,9D1A3P BY)
Buibeians| YA 009€ UM syusawa|d buij|23Ad03s |euoidl
-UoU pue |RUOIIDI} SBUIGUIOD YdIYyM ‘Al0ls SAI0RIDIUI
eipawsueJ) Japim e ul uonedidde ajbuis e 91e|0s]

am ‘Apnis 10]1d siy3 104 *AJ103S Y3 JO DAllRIIBU BU)
2oueApe jeyiy abejjia ay3 ul Ino peautds sjujod uoidelaiul
Buipuy ‘(ed1dpe Jo YInos ay3 ul) |0S dp eIUOd Jo 3bej|iA
9] aJojdxa 03 9|ge sI Jasn e (s39|ge) pue sauoydpews)
S92IASP 9jIgqow JO 3sn 2yl ybnodyl ‘pue|s] ediopep

Ul SMJewpue| pa)00]laA0 aJo|dxa 0] stasn bujgeus

4O uonuaul 3yl yum paubisap sem eune Jo sjuswbedy
1daouo) / Au03s

elne1 jo sjuswbe.ay

“dA 3]Iqow JO 1X23U0D aY3 Ul wnipawl
pue Ajljes0| jo asuanyjul ayy Apnis am ‘asodind siyy 104
*2ouaadxa bul|93A103s 19119q e 93eaJ4d 03 pabiaw aq
ued sp|al} OM] 9yl Moy aJ40|dxd 03 swie 3Jom Siyl ‘ST 03
pailjdde YA jJo |ennualod ay3 pue aduaadxa bul||931A101s
ay3 anoadwil 03 SWYT Ul Ajijed0| Jo @ouejiodwi ay3

uo paseqg *dAlRIIRU DAIRDRIDIUI BY] DAIDS 1S9qQ 03 MOy
UIWJIS19p 03 49pJ0 Ul swnipaw juaJaylp buedwod
punoyj aq ued yoieasald 9|1| ‘SI Ul YA JO sn ay3

uo S3JOM snoJdawnu ale 313yl ybnoyl usas ‘abpajmou|
1IN0 O] ‘Wil HOYS o09€ & 240|dXa 03 wnipaw e se

19|9e3 e sasn [zz] ¥YNAI 3iym ‘uljiag ul pooyloqybiau
zye|dbulysn 9yl JO SU0IIONIISUO0DDI € 240]dXd

03 S9DIASP 3|IqOoWw Sasnh ‘AJ03]S eIpawiljnW SJemMe Uol3edo|
e ‘[{H] S2INJUSAPY S,QUIWISEA "SJUSWUOIIAUD Q€ JO
uonelo|dxa @JueyUS 03 SI919W 03|20k pue sadodsolAb
,S9DIASP 93 pasnh aAey s33|qe) pue sauoydiiews

SEe UONS SDIA3P 3|IqO "dUljAI0ls ay3] 109)ie 03
ud942SYdNo] B pue ydounyd gE paldn.isuodal e azijensia

03} Ud3aJds punoJdededm e pasn [g8] JOU|OOA\ pPue Xal1eIM)
*UMO3IBWOY SIY JO 3X33U0d 3y3 ul A3|sne) sajdey) Jo
A1390d ayj Bulojdxa ‘Dd 404 aAeIIRU Yduedq S|di3INW B
ul Joy31ab031 wayy paAeam pue Ald e Jo SMIIA djweloued
009€ pap4023d [E] *|e 319 M2IRIMY *SIUSWUOIIAUD

UA 009€ 240|dxa 03 sa160jouyda] JudIDIP

AQ uaAIb saouepJoyie 3yl SI ST Ul YA JO Yyddeasad Jo

eaJle uowwod Jayjoue ‘Ajjeuld ‘[oz] ,piemios bujues),
A1@391dwod Jou ,>oeq bujues|, Aj239|dwod jou S| Jasn
Y3 aouls paiysabbns uaaq sey (,ul ueay|,) 9]JA1s Jayjoue
WA 40 03PIA punodIns o09€ JO Alljige|IeAR SpIM BY]

yum ‘[oz] sweboapin e buiAeid sauoawos jo (,piemio}
ues|,) 9]A1S 9AI130R BY3 SNSIDA 3lAoW e Bujydoiem

S| OYyM dUOdWOS JO (,)oeq uea|,) 9]A1s aalssed e jdope
ybiw Juasn y "sydope Jasn e jeyl 9jA3s Juswabebua ay)
10 (9A13eJ1RU BY] Ul SBUIjAI0]S S9]RUID)}|R DSO0YD WAY)
19| 03 sdasn 03 uaAlb uamod auyl) [HT] 49sn ay3 jo Aduabe
9U3 U0 Sasnd0) Aj3sow YA ul buij|21A101s aADeRISIUT
A3ijeay paxiw ui bulla1A101s aaijoelajug

‘[2] Buy=Aiois

SAI0RIDIUT UO SND0J JIBY] Modleu SV ‘splal

JO A1a1ieA apim e 03 paljdde aJe SwalSAS Ajljeay paxip
3|IUM "JUSWUOIIAUD [B3J pUB J3SN USIMIDQ UolRIpaW
33 uo Ajpweu ‘DAY ay3 buissedwodus sydeduod ayy

01 paxul| Ajldoap aJde SNV 1eyl abpajmoudde 03 Jes|d

sl [£T] ¥ J0 uoniuyap ayy wou4 *Aisbew) |ejusw pue
asuadsns Jo sbuipay ‘ssaualeme Jo 3oe| ‘Al103s ay3 03
uojjuale aAnRIubod ‘Al103s Y3 Ul JUSWIDAJOAUI [BUOIFOWD
sapn|oul ydiym ‘uoiyeyiodsuel] aAljelleN JO 90UISIXD
a3 puayap [G] »oo.ag pue usai9 *[zT1] (uondiosqe
|e3UBW S,49sn 3yl AQq paAaiyoe) uoisiawwi |edibojoydAsd
pue (plHom apisino ayj bulioubl Aq paAalyoe) uoisisawwl
|jenidaodad ojul uouswouayd Siyl SIPIAIPGNS URYRIN
‘[81] sisayrodAy Auowabay 3xa] pajjed uouswouayd

e ‘uonuajpe s,aousalpne ayl medp o3 Ajljigeded aAneu

(4AW) Anjesy

(wonoq) a11s-y40 pue
(31ppiw) a3js-uo ‘(doj) SoeID3Ul WNIpawW
[enMIA - 3[IqOW

:T 24nbi4



= ]) ueaw ||BJ9A0 3yl Mo|aq Aj3ybils sai| 9100s mo|4 au3
‘[GT] Sa1pnis sSnolIeA SSOJUDR pue S3I3IAIRDR SNOLBA UM
pauielle sa102s 0] paledwo) (€0 T=dAS ‘SH'v=I) sem
SUOISSDS Jasn ||B SS0Joe MO|} JO |9A9] ueaw ay] "Jaded
S1y3 3noybnouyl a|eds ||eddaA0 3Y] JO SaN|eA ueaw 3y}
9sn 9\ 'GH8°0 = D SeM 3|edS MO|4 9y3 104 ADUDISISUOD
jeusazul ayl “(,ybiH ooy, 03 ,M07 00], WoOJ4) 9Jeds juiod
-/ e buisn paunseaw sem wall jeuonippe siyl ‘(,,:949m
9ouaIadxa SIy3 JO spuewap ayj Ajjeuosiad aw 104,,)
2ouaadxa ay3 Jo abuajjeyd syl aJnseawl 03 W} eIIXd
9UO SulRUOD OS|e d|eds ay] ‘4aAoauoly 3 Bbuizdonpuod
3llym Aduanij pue aoualadxa ayy Aq paglosqge aq

03 Alljige s,|enpiAlpul 8y3 @3enjeAs 03 [9T] 3|eds Moys
Mo|4 julod-/ 3y} pasn M "Z6S°0 = D sem Ajljiqeljad
|euJajul s,9|edS YL ‘dAledIeU S,uoiedljdde ay3 ojul
payodsuely aq 03 Ayjige ,syuedipipied ssasse 03 paljdde
sem [G] (SLN) 9|eds uonepodsued) aAlelleN ayl
sa.inseap/

102[gns Jad uwQZ-ST JO uoleINp |B]0] B JO) S9INUIW QT
abeuane uo »003 adieuuoilsanb siyy Asejueq pue moj4
‘9ouasald ‘uoijepodsueld] dAleRIIRN JO S9INSEaW pue
ejep diydeabowap jo alieuuosanb e |14 01 payse alam
sjuedpiped ayy ‘Ajjuanbasqns *sajnuiw G punode 300}
oualladxa ay3 ‘||edd9AQ 'Sa131|1D.) Yd4easal 4no Je play
SEM UOIIBN|BAD 93IS-JJ0 3Y] ‘AlJB[IWIS "UOlleN|RAD BU3)
Buisiatadns aj1ym sajou 30031 pue uopedijdde ayl yym
juswdinba ay3} pasuadsip siaydleasal om] ‘Adewdeyd
P|O 2U3 Ul pauieiuod Ajjny sem aosualiadxa 911s-uo ayL
dnias uoijenjery

"(§5°0=As ‘8¥'€ =) ds-y40 pue (9££°0=AS
‘879°'€=IA) 911S-u0 ddusIBdXd Y3 pa31sal eyl

a|dwes ay) usamiaqg saoualayip Juedyiubis ou punoy
am ‘uonippe ul ‘(659°0 = D S,yoequod)) Alojoejsiies
sem 9|eds ay3 Jo Ajljigelad jeudalul ayl [£] sie3oeleyd

|EUOIDI} SB SUOI3BN}IS SuWeS ay3 Ul Jj9sauo aulbewl

pue sa1103s |euolyoly ul dn 3ybned 3196 03 Aduapual
S,|ENPIAIpUl UE Saunseaw d|eds Asejuey syl '[€]

(1¥1) xapul ANARDOeaY |rUOSIDdIdlUT ,SIARQ JO S]ONJISUOD
1noj ay3 Jo auo ‘s|eds Asejuey ayy paAojdwa am ‘Ajjige
olyzedwsa J19y3 Jo swua) ul Aylsusbowoy ,syuedpided
SS9SSe 0] J9pJO UT "JUSWUOJIAUD |edisAyd ay3 03 yul|

OU S| 2439Y3 YdIYm Uj - }S-HO pue Judwuodiaud |edisAyd
93 03 payul] A|Bu0JIS SI JUSWIUOIIAUD |[ENUIA BU3

UdIYM Ul - 93IS-UQ :SU0I3RD0| 9]ededas oM} Ul pa3donpuod
sem Apnis siyl ‘|ebnyuod ul buial Ajjuatind aiam

(%56) Ayofew ay] "p|o siedA GE DA0QR 319M %G T

pue abued abe $£-G7 U3 UIYIM B49M 9,09 ‘SiedA G
ueyy ss9| 949M 9,52 UdIiym jo ‘Apnis siyj ul pajedpied
(s9jew / pue sajew?dy €T) SI9sn QO JO |10} V¥
sjuediniyied

POYIS W

‘[¥z] uibnid Ajlun pleogpied 816005

9yl AQ papiAodd S| JUSWUOIIAUS |BNIA Y] Ul UOIIRI0Y
*AdNjuad Yi6T 9yl wody Adewdeyd e JO JUSWUOIIAUD
|eNMIA Q€ B Yiim pajuasaud ale am ‘auads siyl

ul "dAleJIRU AJO3S DY YlIM DUDIS MU e speo| patabbiiy
uaym 3Jeyy wood gg e jo pasodwod s| 9deialul ujew
ayl ‘[gz] suibua aweb g Ajun ay3 buisn pawwesboid
sem pasn uojpedidde ajiqow ayj jo uonejuswa|dwi ayl

‘edispely Ul sapljspue| £08T auU3

UO paseq JUdAS ue ‘suayoedeyd Jno uodn s|je) apijspue|
e se Jabueylyld e ul spua adualadxs sy "ea) |euidipaw
e Jo uonjeldedald ayj ssnasip stajoedeyd ayl ajiym
jJuswiuoJIAuD |[eABIp g€ 9y3 aJ40jdxa ued Jasn ay3 ‘Apnis
Joid siyy 404 *(,Adewueyd p|O, paweu) doys 994400

B Se suoi3puny Mou 31eyl sQO8T 2y3 ul Adewdeyd e ‘aoeid
Buisixa |enjoe ue uo paseq s| Adewdeyd siyl |0S op
ejuod ul Aoewdeyd e suado eane ‘Alo3ls ayj 3noybnoay

(wonoq) ays-}o pue (3|ppiw) 33is
-uo ‘(doj) @oeyjul wnipaw 33|qel:g a4nbi4

T




‘25 b=\ :319|gel) 92IAap e se 39|ge) ay3 buisn uaym
J3yb1y si SIN ay3 ‘811S-40 "9J1ASp By} pue uoiledo|

3U3 3unodde 03jul 33e] 9M JI uojjenodsuely aAlelleU BY)
ul 9biswa saop aduatayIp dwos (S T=As ‘08°'2=N)
YA 23 buisn ueyy uaybiy a1e (60°T=AS ‘08'E=W)
19|qe3 ay3 Buisn spuewap ayj 104 SaN|eA ueaw ay3
‘a)s-uQ "(0€° T=AS '0¢'E=W) S22IA3p Y30q 410} dWes 33
2q 03] paleadde spuewap ayj 104 SaN|eA ueaw ay3 ‘21s
330 *(2£°0=3As '92°S=W) YA 33 uo Jaybiy yonw a9
0]} pa|eaAal SaN|BA UeaW ay) ‘91IS-U0 MOJ} JO S3NSaJ ayy
azAjeue am usym "(9T°T=dS ‘¢T'v=W “¥AW ‘#0'T=dS
‘8b =W :39]qeL) 39|9e3 ay3 buisn usaym 4aybiy si moy
9U3 21IS-4J0 1BY] pajeaAal s3nsad ay3 ‘adAy aoinap Aq
pue uo11ed0| Ydoea 104 sueaw mol4 ay3y buredwod usym
$9ouaLIadxa ay) 10a4je pajuasald S| dAIIeLIeU YA 009E
3y 949YM UO0I3IBI0] pue WNIPpaW S0P JUIXd Jeym of (i1
31 Buisn uaym sbuipunolins ayl Jo ssaualeme

Jo oe| e buieanals ‘mo| 93inb aiam (915°0=dS

‘09" T=W) YAW 404 dsoy3 :(£5°0=AS ‘05 'Z=W) I2|9e3 3u3
Buisn usym Jaybiy aq 0] pajeaAad SaN|BA UBSW 3Say ]
*SBUIPUNOLINS BY) JO SSBUBIBME U] Ul 92UBIBHIp B

Sl 94ay3 “4aAdMOH '(€€'T=aS '0€'S=W YAW ‘6+6°0=0AS
‘0€°G=I\ :19|gel) SWeSs ayj aJe sanjeA sueaw

93 3eY3 moys s3jnsad ay3 ‘(pasn 221A9p Jo 2dA} au}

uo Bulpuadap) 2ouUaSald JO SUDS DY JO SDIUBIBHIP BY3
BuizAjeue uaym ‘Alde[IWIS "90UDIDLIP OU JSOW|R |BIAI
(+#8'0=as 95'#=W) YAW 93 pue (€4'0=AS '»S'¥=W)
19|ge3 ay3 10J sueaw ay3 se paAe|dsip sI aAlelIRU B3
UDIYyM Ul 3DIASP 3Y3 Wod) Juspuadapul ag 03 pajeanal
uolzejrodsuedy aAie.leu ay3 jeys sem jnsad buisudins
Vv (+2°1=as '00°€=W) JAW 3Y3 10 ueyy 4aybiy

9J9M SanjeA ueaw ay3 aouls (LT T=ds ‘05 =) 129|923
ay3 buisn uaym J1aybly ag 03 pawaas adualadxa ay3

40 spuewsap sy ‘4aA0310W (60°T=AS ‘69 =) MOJ}
2y3 J0J sanjea Jaybiy pajeanad YA 243 ‘uonedo| ayy

Jo ssa|plebas 9dAy ad1Aap AQ paiedwod sem Mmojy Uy

¢ooualIadxa ay] 109 je pajuasald S| aaijelieu YA

009€ dY3 919YyM Wnipaw ay3 ssop 3uaixa yoiym of (1l
"(90'z=as

‘09'¥=|W) 9ouaadxd 931S-Uuo ay] uo sbuipunouins

3y3 JO 2ueme aJow O0S|e alam sjuedidiied "ddualadxa
SIy3 Joj ybiy 231nb S| 9dUdSaId JO BSUBS BY3 1By}
Butjesanad ‘(€0°1=aAs ‘08'v =) ybly g 03 umoys aJe
2ouUdlIadxa 3)IS-440 9Y3 Jo sanjeA ayy ‘|13s (€0°T=ASsS
‘08'G=In) 21IS-uo Jaybiy sem 1| Jey] s|eanal eyep

ay3 ‘@ouasald jo asuas ayy buedwod uaym (z9°'0=ds
‘18'H=IA) 911S-UO UdL] S| ddudAdXd ay3 H Jaybiy

9Q 03 pa|E9AaJ 0S|e SaNn|eA uoieyodsuely aAlelIRU
9yl "ybiy j0u aue souUaIRdXd BY3 JO SpURWSP BY3

1eyy buniyeoipul abeiane aAoqge e sanjeA ay) ‘ISA03I0
"(S2°T=dS '0£ E=W) 91IS-440 ujey duUsRdxXD

3yl pue (622°T=AS ‘02" =) d}s-U0 ua>e} ddUsIRdXd
ay3 buiedwod usym spuewap ayj Ul S92UIDHIP
juedlIubIS Ou aJe 243yl JBY} pajeaAal BIep YL
‘(S0°'T=dS ‘09'v=IA) 9}S-UO ude} usym adualadxd
ay3 404 4aybiy Ajaybiis agq 0] pajeanad sanjeA ueaw mo|4
cuoneool ayy Aq padajje

aA1leLIRU YA 009E e buiydiem jo aoualiadxa oyl ST (1

rsuonsanb youeasad buimol|os ay3 ssaappe 03 bundwajie

sbuipuly Aleujwija.d JNo SzEWWNS 9M ‘U013D3S SIYY U]

sbuipuly

*(Z 9|9el) wnipaw pue uoi3ed0|

so|qeleA yjoq pue (T a|qel) Ajoieledas wnipaw

pue uoj3ed0| 03 BulpJ0dOE SaINSEaW JO SaN|eA ueaw
ay3 buedwod s3nsaJd ay3 azewWWNS Z pue T sajqel
‘[0T] @2usliadxa ue Se 92uUlSaId JO SUORIULDP YIIm dul|
ul sl wall siyl °,:249Yy3 buiaq Jo asuas e pey [ sAReLIRU
09PIA BY3 U, :2Jleuuoilsanb ayj ul papnjoul sem

w9yl 9|buls e ‘A103s 9yl ul 9dUdSald d1enjeAd o) (/¥

0Z=N ‘WNIpajy pue uopedoT a|gereA

9y} 03 bu|pJiodoe sainseaw jueAld|ad JO

sanjeA ueaw jo suosiuedwo) T a|qel

(9 ( (v

. | 6ot
150 | eer=as) [ 895 | = | 2
=as) 0E°S as) as) >
09'T 95 | cop
(€570 (6 O S
1S N v0o=|60=| o
=as) | +6°0=as) =2
052 0c-c as) | as) | &

pS'y | cey | 7
SOV | ®dussaid | SIN | mol4

(sbuipuno.uns

40 ssauaiemy) SOV ‘0Z=N ‘(YA pue
19|qel) wnipa 3|qelieA ayy o3 buipiodoe

SaJnseaWl JUBAD|SJ JO SaN|eA Ued|y

(671 (€ (090 | (90T | §
=as) | 0'1=as) | =as) | =as) | 4
0L'€ 08t 62y | ocv | &
(90°¢ (€ (zoo | (soT | 9
=ds) | 0'1=as) | =as) | =as) | 4
09'v 08'S 8% | 09V | &
SOV | @oussaid | SIN | Mmold

(sbuipuno.uns

JO SSaualeMY) SOV '0Z=N "(9Ms-Ho pue
2}IS-U0) UOILIOT 3|gelieA ay3 03 Buipiodde

SoJnseaWl jueAl|ad JO SaN|eA Uy




*Bul]|93A403S DAI30RIS]UI UO AI|RDO| JO ddUBN|JUl BY)
noge swie|d ano yoddns pjnom ajdwes J4ab661q e jeys
9AnIsod |99 am ‘sbulpuly ay3 03 spaebad ug *paje|aliod
9Je 90UdSaUd pue SIN ‘MOoj4 Moy Apnis 03 9|qe

2q p|nom am ‘sjuedpiiied aiow YA "ydJeasad aaniny
1o @ouepinb se Apnis ayj buisn aie am aduls 9|qeirdadde
si 9jdwes ay3 ‘Apnis 101d e siy3 2ouls ‘sjuedpiied

Jo ojdwes |jews ay3 ‘Apnis 4no jo sbujwodyjoys

9U3 JO DUO SSauppe pue ‘suoi}edo| |eJ9ASS 03 ddudladXd
elneT Jo sjuswbeuq ayy puedxa 03 ueid am “>jdom
2J4n31ny U "uoneyodsuel] dAIRRIIRN pue 90UdSald ‘Mo|4
paseatoul Apjuediyiubis e 0] pes| Aew aAljelleu ples

03} payul] Uo13ed0| 3y} Ul dAlReIIeU B Bupuaadxs jeyy
MOUS S3INSaJ JNQ "wnipaw pue uoljedo| JO uoieulquod
9y3 wouy bupy|nsal SoleUDIS JNOJ DIBN|RAD I\ "SWIISAS
YA 3]1qOW JO 3X33U0D 3Y3 Ul ST JO dduUaadxd dy] Jodjje
wnipaw pue A3}||ed0| Jayiaym paquasap Jaded siyl
}4OM 34Nn3Ing pue uoisnpuo)

'95ed

1B 2J0W dJe SIasn ay3 ‘93IS-}J0 B3 Ul Se ‘9)Is-uo ayy
yam patedwod saybly st 12|qe3 aU3 Yiim 93IS-1J0 MO} SY3
Aym uosead ay3 aq ybiw 103oej 31se| siyy Aq dn jybnouq
spuewap ay3 A||lenjuanl *A3A10e ay3 Inoge bupjuiyy
9Je SJ19Y10 1eyM JO SNOIDSUOD [93) wayl axew ybiw
yoiym ‘ajdoad J4ayjo spiemoy 319|qel ay3 buppuaio aq 03
Jasn ay3 bulinbala ‘aoeds oiignd e ul uaxe) s| aoualadxa
ay3 1eys s! ‘[9] sunmeusnl| Aq psyioddns ‘1ojoe) Jsyjouy
"92uaIadxa ay3 JO uonieInp ayj Inoybnoayy uoIsSuIIXd
wle 03 anp buipuewsap AjjedisAyd aiow S| 39|ge)

ay3 Buljpuey jeyy S| 1030e) 1S4l 9y "SJ03OR) SNOLIRA

0]} paxul] 89 p|nod SsIy| "d}S-uo aduaadxa ayj bupiey
uaym bBulpuewap alow S| wnipaw e se 19|gel ay3 buisn

‘[61]
Slaspeay YA JO adnjeu sAlsiawwll @yl uo jeyi 3Jdom

snoiAald yum Jualsisuod buiag “YAIW 2u3 1o ueyy Jaybiy
S| s19|ge) 404 91IS-J40 pue 93IS-U0 Yiloq J0j SSaualeme
9y3 ‘pa30adxa sy ‘sbuipunoluns Jo ssauaieme JO UwN|0d
pue S1N J0 uwnjod ay3 buedwod ‘g a|qe} ul paAlasqo
9Q ued se ejep Jno AQ pawIU0d S| YdIym ‘ssaualeme
JO |9A3] JOMO| B U] 3INSaJ |[IM SIN JO |[9A3] Jaybiy e 1eys
pajoadxa si 1 ‘[g] sbuipunoduns Jo ssauaJdeme JO yoe|
031 paxul] SI S1N 9dUlS "pHOM dAIRIIRU BU3 Ul UOISJaW W]
Jaybiy e buinsiyoe ul asaydsowie s,uoi3ed0| ay3 4o
douanjjul ayy bunsabbns ‘pasn ad1Aap ay3 JO ssa|piebad
911S-UO UL} SeM ddualIadXa 3yl usym sanjea

Jaybiy pajeanas aAielieU 3y Ul uojeodsuely ayl
*90Udsald JO S|aA3] Jaybiy 03 buiangriauod

aJ4e YA Y3 JO a4njeu aAISIawW] 33 pue alaydsowle
ay3 1Y} wiep ay3 03 buipea| snyj Jamo| ale asay}
331S-U0 39|qe] Y3 JO S3INSaJ 9y] 1B 00| M usaym ‘puey
1930 3y3 uQ "22uasald Jo asuas ay3 o3 bunngluod

S| JuswuoJiAud |edisAyd Buipunolans ayi eyl wied

Jno buijuoddns Jajjews si anjeA ayj ey 2as am (1S
-uo 03 paJedwod) 23IS-}40 YAW Y3 JO S3INSaJ 90U3Sald
3U3 3e %00] aMm JI ‘asowtdyng "[6T] AW 343 Jo

aJnjeu aAlsiawwi ay3 snid uonedo| ayj Jo alaydsowle
ay3 03 anp a9 1ybiw yoiym asimiaylo syioddns ejep
1IN0 ‘su0i3ed0| SSOJDR 9DUSAId Ul S9OUBIRHIP Juedliubis
juasaud jou pip [£] M40Mm snoiaald SJIYM *931IS-Uo

uaxe)] uaym Jaybiy os|e S| 92udsald JO ISUdS Y3 1Ry}
99S ued 9M ‘19A03U0|N *[£] "|e 1@ souedeue)y ul pajiodad
S3|NsaJ ay3 03 Jejlwis ‘uoi3lpuod siyy ul Jaybiy aue

S1N pue mo|4 "dAelIRU AJljRaJ |[ENMIA BU} Ul payidap
uoI13RD0| Y] Ul UdX R} UBYM paldaije S| adualadxa

SWVT 2U3 3BY3 9AJI3SJO URD 9M S3}INSaJ 9Y3 UO paseg
uoissnasia

“(8€°0=AS ‘95'¥=W :19|9e1 ‘9/°0=aS
‘90°S=W “YAIW) 921ASp B Se YAW dYy3 Buisn usym Jaybiy
SI SIN 23 ‘@11s-u0 *($9°0=as ‘90"v=I ‘¥AW ‘€5°0=AS

‘(YA pue 33|qel)

wnipaj pue (931S-1J0 pue 231S-uo)
uoI3ed07 S3|qelI_A U30q JO SUOIIRUIqUIOD
ay3 03 Bulpaoddoe saunseaw jJueAld|ad Jo
anjeA jo sueaw Jo suosiedwo) :z a|qel

(sso (¥ @.Awu or |2
=as) | 1'1=as) as) 1=As) =
09'T ov't sop | T
(@]
=
)
o
(ss'0 (v m.ﬁwu wo |4
=as) | 8'0=as) as) 1=as) | o
; . . o
09°C 0z's oy | 8YY %
(ss°0 (€ n.ﬁwu (CAN
=as) | 8'0=as) as) 0=as) =
09°T 0Z'9 906 9z's
o
3
i)
o
(ss0 (v .Amu (v6' |
— A €0= = )
=as) | 1'1=as) as) 0=as) |o
. . . 0]
ov'e ov's 9cp 6'c |2
SOV 20Uasald SIN Mo|4




4O sBuIpaa20.id Ul "I0MISN |BID0S paseq-uoiedo e
SV 11y4e1o 1eubia bulApmis “+T0Z ‘A0ISHYD 161099
pue ‘193smalg 'y uaydals ‘upjoond M piaeq
X'Z0€£0091°'¥00C°S88¢C
-89bT'[/TTTT°0T/640"10p//:sdNY

'0S-/2 T '$T A408Y 1 uonesunuiuwo))

‘pa3edi|dXx3 ‘@aussald 00T "7 Ul uemy

0

124222 08T/T2C=PléWyd uoejn/bio woe’|p//:dny
wo.y

9T0¢ ‘S Adenue[ paAalIdy "S0C-66T 'SV oy pue
uo13es|jensi/ 2/U0J329]3 Uo 92Us1ajuo) [euoijeulajuy
0T0Z 2Y1 40 sbuipaa20.44 Ul *SIUBWUOIIAUT

[enJIA dlweloued ulyyp bulj@iAiols

9AIDeIRIUT Buippaquwig :AJ1904 ay3 pueisiapun

9N 397 '0T0OC "49U[OOM UIMB|A pUB M3jeIM) |oJe)
086599S°0T0Z WIWSA/60TT 0T/610'10p//:sdny
"TPT-vET "(WWSA) eIpawiiini pue swalsAs [eniiif
U0 22UB4aJU0) [PUOIRUIDIUT YI9T 0TOZ UI "Ud340s
punoJe-dedm e U0 pajuasald aAleIIRU DAIRDRIDIUI
dlwedoued :AJo3s abejuay Q9E e 0jul JOMIIA

a3 buiuodsued] *0TOZ "IDUIOOM ‘N PUB X31RIMY M
S00°€0°CT0Z WoduI' /9101 0T /B0 10p//:sdNy
'6LC-€LT b

'tz 'andwo) *1oelaju] 'SaAllelIRN S1BME-UOIIRI0T
JO SS9UDAI0R)T ay] Buissassy ¢oaoualaliiq e

ey A3|eD07] S90Q "ZT0Z 'SO3RJI0JIN so|abuea] pue
‘ISIN eujuajep ‘ojalieg Alely ‘souedese) sojabueny
T86E£T9T'8S8ETOT/SHTT 0T /B0 10p//:sdny
'2:£0T-T:£0T “(60, IDHAIIGOW)

S9JAIBS pue S22IA3d 3JIGOW YIM UO0IIDeIIUT
J93ndwo)-uewni Uo a3ualajuo)) |euoijeulaiuy
UITT 8Y3 Jo SbuIpad30.d Ul *|N*A_AON60IIW//:d1IH
‘PI!M 343 ul uonjenjeAd Joj s|ooL pue spoyisy 60
sqeT BulAIT 3J1oIW *600C "Yd!|Yy2044 Uo[ pue ‘iwnN
119339 ‘uasuar biogag Jadse)y ‘91joH 193 USH

T

0T

104°S°6£ ¥TS€-2200//££0T 0T /B0 10p//:sdny
"T2L-T0L 1S ‘6L AbojoydAsd

|e120S pue A}jeuosiad Jo |eudnor *saApedleu dignd
10 ssauaAlsensiad ay3 ul uoneuodsuel] Jo 9|04
3UL "000¢ “204g "D Ayjowl] pue usal "D dluelP
$T #-9€04T-6T€
-€-8/6/£00T0T/491deyd/wod Jabunids ull//:dny
wodj ST0¢

‘gz 12qwiedaQ paAslIdy '85Z-T15¢ ‘Bulysiigand
|euonjeudaiu] Jobunds *(*spa) ajnidiAadeg

aunJes pue ueyono Apues ‘lunig oljiwg

sin ‘6o4-neuaoyds qUuUaH ‘buljja1f101s aAioela3ur
Ul "Sa1I01S elpawl|N|y SJeMY UOI3RD07 JO

|e13U0d |B4N3ND-0100S 9Y3 bulio|dx3 :Sa4njusApY
S,QUIWISBA JO uonen|eAs "ST0z ‘Hagqnyds

Jajluuar pue ‘oldaH eouelg ‘euueH uelng ‘ssaunpn
ounp ‘ISIN eunjuajep ‘ojalueg Atep ‘olsiuoiq edep
€TT T ¥ $TGE-2200/L£0T 0T /BIo"10p//:sdny
"9CT-€T1T T "t AbojoydAsd |eidos pue
A3ljeuos.iad Jo jeudnor "yoeoidde jeuoisusawipiyinw
e 10} 90UdpIAT :Ayredwa Ul seduUdIDYIP

|enpiAlpul Bulinsesy "€86T ‘SiABQ "H el
L8ET6TT EECT6CT/SHTT 0T /60 10p//:sdNY
'099-T1G9 ‘elpawiiinpy UO 82UaI8jU0D
jeuoizeusaiur WOV YisT ay3 jo sbuipeadoid

Ul "Bui||21A101S SAIIDRIDIUT SAISIDWWI] YO9PO|OH
9yl uo Auenog awepel "£002 'S94eyd pad4

pue ‘1zzid pianeq ‘ulbn on-uear ‘ezzeAe) ddep
TT42P9°TT92+9/SHTT 0T /610 10p//:sdny
"v85-/£S '(€0, IHD) swaisAs bunndwo)

uJ SJ030e4 uBWNH UO 32Ud19Ju0) THIOODIS 3Y3

JO sbuipaa20.1d4 Ul "WalsSAS Ajijeay paxi paJeys

e ul uonelsoqge||o) :9snoyiybi] syl woij suossa
€002 "pa31S Auoyiuy pue ‘||apuey 11D ‘luees
1394y ‘saawijeyd maynew ‘[|oddew uel ‘umolg Alieg

T

S90U9.19j)9Yy



w3y xapul/pieoqgpded/wod a|6oob un//:sd1y

wod} 910¢

‘$Z aun[ paAal1ay YA 916009 - paeogpie) 916009
Jwod pcAyun//:sdiy wody

910Z ‘fZ 2ung paAallay auibug swesn - Ayun
/sol-ay3-104-2dAjoljoad-bul|@1A103s-|eiyeds
-eupl/pg-Ajiun/isu-suoiiediddeanneatd mmm//:diy
woJj 910¢ ‘v dung

paAalI1ay "ubisageipaWpeIH® Yo~ gqejaded Aq

/ SO! ay3 4oy adAjojoud Bujj|a3Al0ls |ejeds - YNAI
/sn-ua/wod obuowaxod-mmm//:dny

woly /102 ‘€T 4990300 paAaLIdY i0D

uowiaxod Yim plUOM [eay 3Yy] Ul uowsxod ysied
6T $-9€04T-6T€

-€-8/6/400T'0T/433deyd/woo sabulidsull//:dny
wod} §T0¢

'8¢ JequiadaQg paAalIay "0TZ-¢0z ‘bulysiignd
|euoneusaiu] Jobunds (rspa) a3nidiAadeg

aunJes pue ueyono Apues ‘lunig oljiwg

sin ‘604-neusoyds MUUaH ‘buil934401S dA10e193UT
ul "jJuswAofug uo doeqpaa4 A10}pNy JO 10943 YL
109pIA PUNOJINS U] UOIIDRIDUI "GTOZ "udINoyds
uag pue ‘Yyioy uensHyD ‘19dWSOA wellly
L0T6/¥0TC/21puey/il
-1o|Aeq/B10"|p3-4i-40]ARq//iSA1Y WOl 9TOT

‘eT Adenuer paAal19y "9ouasaud JaAe|d uo pedw)
J19Y3 pue sAe|dsip pajunow peay Ajljead [enJIA

uo Apnis Aiojelo|dxa uy ‘107 'MH2qI9S |aeydiwuor
4pd z00Z0MOdsNISNIDM
agnyds/z00zoyod/syoaload/bao dnoabrmmm//:diy
w04} paAaLlRy

e

€¢

¢¢

'T¢

'0¢

6T

"6G-£G ‘@ouasald uo doysxJiom jeuoiyeulalul Yyl
a3 JO sbuIpaa20.1d-200Z FONISIHd UI “dA pue wiy
‘s300q ul @uasald :wa|qold X00q 3yl uo sasayl
9AI4 "Z00Z 'ShIShJD ue[ pue Wagnyds sewoyl
6/££0S'9/£€0S/SHTT 0T /B10"10p//:sdpy

'9T7-6 (20, IHD) swaisAs

buiandwo) uy si4o03oe4 uewnH Uo 82Ua1ajU0)
IHDSIS 2y3 Jo sbujpaad0.d Ul ‘s1oopinQ

10J 90eJI9IU AJjeDY paxIW V :2dodsinbny

9yl "Z00Z "usppoy wo] pue ‘ybleyusaio

SuYD ‘plojuag aAd1S ‘493504 wWi|0d|ely ‘43|puey)d
Ined ‘Ipez] weJyeys ‘1aseld I ‘weyiull4

uidel ‘eAsjoy euenog ‘yoeqiapeuyds J4abjoHy
ipd-idazuoxisqlas
-pun-uoleAIROW-UOA-X13s0uBeId/000000F
G50ZeHaL88€595880/SMUl|/AdDZUONISq|9S pun~uol}
BAIOIN UoAT M I3soubeld zz0/6£/bz/uonedlgnd/bas
quiayy oy|ed/9|joid/Asurayebydieasal-mmm//:sdiy
w0} paA3IIlRY “eu

'Suagalia-moly sap bunsselia aig "£00¢ 'Josabug
ueja3ls pue ‘JsAswion euibay ‘biaquisyy od|e4
‘a4a4boH :uabui0o *[sisoubeip uoieAION]
yisoubelpsuoneAlo “+00¢ ‘biaquisyy ‘4

'WSN ‘AN “MOA MBN ‘SSa4d 9944 9yl

‘20edsiagAD ul aAijeddepN JO ainind oy :X29pOjoH
Y3 U0 19jWeH /66T "Aedin|y ZJIMOJOH Jauer
"6CET-TCET CT

‘(1 swa3sAS pue uonew.lojur uo SNOILOVSNVYL
30131 *sAe|dsip |ensIA Ajljead paxiw Jo

Awouoxel v ‘$66T ‘oulysiy olwng pue wedbjiy |ned
‘98

1/9 J9peau A10ay3 aweb o0apia oy "dduasaid pue
juswabebua ‘uoisiBWWI *£00Z "UBUBDA UOSIY
992/552°887955¢/S¥T11°01/640"10p//:sdny "8/2€
-69¢€ ‘(v1, IHD) SwaisAs bunndwo) uj si03oe4
uewinH Uo aJualiajuod WOV |enuuy pNZE 43

87T

LT

91

ST

VI

€T

T






Appendix C.  Step by Step: Evaluating
Navigation Styles in Mixed Reality
Entertainment Experience

19



Step by Step: Evaluating Navigation Styles in Mixed Re-
ality Entertainment Experience

Mara Dionisio', Paulo Bala', Valentina Nisi', lan Oakley2 and Nuno Nunes'

! Madeira-ITI, University of Madeira, Campus da Penteada 9020-105, Funchal, Portugal
2 Ulsan National Institute of Science and Technology, Ulsan, Republic of Korea
msgdionisio@gmail.com

Abstract. The availability of depth sensing technology in smartphones and tab-
lets adds spatial awareness as an interaction modality to mobile entertainment
experiences and showcases the potential of Mixed Reality (MR) for creating
immersive and engaging experiences in real world contexts. However, the lack
of design knowledge about interactions within MR represents a barrier to creat-
ing effective entertainment experiences. Faced with this challenge, we contrib-
ute a study of three navigation styles (NS) for MR experiences shown on a
handheld device. The navigation styles range from fully virtual, through a
mixed style that involves both on-screen and in-world activity, to fully real nav-
igation. Our findings suggest that when designing an MR experience, the navi-
gation style deployed should reflect the context, content and required interac-
tions. For our MR experience, “The Old Pharmacy”, with its specific content,
context and required interactions, results show that navigation styles relying on
in-world activity leads to higher levels of Presence, Immersion and Flow.

Keywords: Mixed Reality-Mobiles Devices-Depth Perception-Navigation
Style-User Experience-User Study

1 Introduction

After many years of promising research, virtual and augmented reality systems are
becoming mainstream. The next generation of mobile and wearable devices, such as
Google’s Project Tango [1] and Microsoft’s HoloLens [2], combine high-resolution
graphics with sophisticated tracking and scanning systems. These devices enable con-
sumers to access rich Mixed Reality (MR) spaces where digital and physical objects
can interact in real time in application areas as diverse as gaming [3] education [4]
and navigation [5, 6]. They promise advantages and benefits in terms of delivery of
contextual information [7] and in supporting increased levels of user presence [8].
However, MR systems are highly diverse, spanning the spectrum of the Reality-
Virtuality Continuum (RVC) [9] from entirely virtual to fully real. This diversity pre-
sents considerable challenges to designers, as there is a lack of design knowledge
relating to how systems at different positions on the RVC spectrum will impact the
experiences of their users. While this is true for a wide range of application areas, we
believe it is particularly relevant to the domain of entertainment, where experiential
qualities such as immersion, engagement and fun are foregrounded. We argue that, as



MR applications and use cases become more commonplace, it is important to under-
stand how interaction techniques impact user experience and engagement in enter-
tainment focused MR contents and applications.

In this paper, we contribute to advancing the understanding of MR entertainment
experiences by studying the impact of Navigational Styles (NS) on the user experi-
ence of MR environments. This is valuable as navigating around digital content is a
core feature of MR scenarios. Users can navigate MR environments by a range of
mechanisms that parallel the RVC itself, from the use of controllers in virtual envi-
ronment to fully real navigation in the physical world. Different styles result in very
different experiences and, we argue, will translate into different entertainment out-
comes.

The main contribution of this paper is a systematic study of the influence of navi-
gation styles used in MR experiences supporting a range of on-screen and in-world
activities. First, we classify three navigation styles covering the RVC: i) Screen (vir-
tual based), ii) Hybrid (involving on-screen and in-world) and iii) Spatial (in-world).
We then contrast these styles in terms of measures of presence, game experience and
qualitative comments captured from participants in order to evaluate which navigation
style provides a better experience from an entertainment point of view. Our findings
reveal that a NS with in-world activity is preferred to a NS with virtual controls when
trying to achieve higher levels of Presence, Immersion and Flow. Based on these re-
sults, we also contribute a discussion of how content, context and required interac-
tions can inform designers’ choice of a NS to better support compelling entertainment
experiences.

2 Related Work

Milgram and Kishino’s [10] define Mixed Reality within the “Reality Virtuality Con-
tinuum®, encompassing Physical Reality, Augmented Reality and Virtual Reality.
Combining Mixed Reality with a ubiquitous knowledge of the world forms what
Dourish calls a “ubiquitous human media” [11]. Moreover, Cheok illustrates [12—14],
how ubiquitous human media actually pushes people to become fully involved in
social, physical and natural interactions [12, 15].

Immersion is a common word widely used to describe the level of involvement or
engagement one experiences during activities such as playing games [16] [17]. It is
relevant to mobile MR experiences as it may lead to increases in presence [18]. Pres-
ence is defined as an emergent property of an immersive system, and refers to the
participant's sense of "being there" in the virtual world [19]. In a MR experience,
participants need to be immersed in the virtual aspects of the experience but also
maintain awareness of their surroundings for, at least, reasons such as safety. Due to
the nature of MR, participants may never achieve full immersion [10] but greater
immersion may lead to a stronger merging of the virtual and real worlds.

How to interact within MR experiences and navigation techniques are a core topic
of study within both MR and VR communities. Indeed a substantial body of work can



be found in the VR field, where the study of immersive types of input for traditional
VR systems and VR Head Mounted Displays (HMDs) have been investigated.

Initially, traditional VR systems restrained the users to their desk and limited their
interactions with the virtual environment by enabling navigation through pointing
devices, keyboards and game controllers [13]. Studies have demonstrated that the
effectiveness of a VE is related with the sense of Presence it evokes; high levels of
Presence are therefore seen as desirable [19]. Slater et al. showed that interaction
techniques in VR play a crucial role in the determination of Presence [18]. These
results are corroborated by Templeman et al.’s survey summarizing VR interaction
techniques [20]. One theme within this research relates to the benefits of using the
whole body in VR environments to increase levels of immersion and feelings of pres-
ence [21]. For example, numerous user studies concerning immersive travel tech-
niques have been reported in the literature, such as those comparing different travel
modes and metaphors for virtual environment applications [22]. Physical motion
techniques were also studied, such as the use of a “lean-based” technique [23]. Slater
et al.’s [24] indicated that naive subjects in an immersive virtual environment experi-
ence a higher subjective sense of presence when they locomote by walking-in-place
(“virtual walking”) than when they push-button-fly (“along the floor plane”). Later
this study was replicated, adding real walking as a third condition [25] and showing
this achieve yet higher scores for the presence. Similarly, Hwang [26] compares per-
ceived field of view (FOV), levels of immersion and presence, task performance and
usability among users of various VR platforms including hand-held devices. The re-
sults highlight that motion based interaction, a unique characteristic of hand-held
platforms, can help presence/immersion and the perceived FOV.

More recently, technologies such as Oculus Rift' (with touch controllers), HTC
Vive’ and PrioVR® have led to a new range of interaction techniques that seek to fa-
cilitate transitions between the physical and virtual worlds. Lopes et al. designed and
tested mechanical devices targeted at providing electrical muscle stimulations such as
stepping onto uneven ground [27] or the haptic sensation of hitting and being hit [28].
The work of Tregillus and Folmer, the VR-DROP and VR-STEP prototypes, use a
smartphone’s inertial sensor to simulate walking in mobile VR demonstrating that
walking in place provides an immersive way to achieve virtual locomotion in mobile
VR [39,40]. In fact, research shows that users immersed in VR experiences perform
better if it displays the sensory data related to their surroundings [18]. With the incor-
poration of real world elements, research in VR is converging with MR. However,
while trying to bridge virtual and real worlds, some of the above examples rely on
complex technologies that require highly specific sensing or actuation setups. As such
they are unavailable to current MR designers using commodity technology solutions.
To better target this group, the current research focuses on prototyping through tech-
nology that is accessible, mobile and self-contained. It seeks to explore how existing

' www.oculus.com

2 www.htcvive.com
? www.priovr.com



mobile technology can bridge between the virtual and real worlds, while still provid-
ing natural interaction and high level of immersion.

The release of Project Tango led to a series of experimental concepts embracing
the motion control abilities in several domains from games to education. Garden is a
MR experience [3] enabling players to transform their real environment into a virtual
garden where they can play in using Project Tango device as a HMD. Ghostly Man-
sion [32] is a first person story-driven hidden object game for the Project Tango de-
vice, where the player explores virtual rooms looking for hidden objects related to the
story narrative. Project Tango applications also target commercial scenarios with
applications such as Car Visualizer [33] (to view, walk around and interact with 3D
representations of purchasable cars) or Home AR Designer [34] (that enables you to
superimpose furniture in your home before you buy it, taking into account the real
dimensions of the space). Additionally there are sandbox experiences (VRMT:
Worldbuilder [35] and Tango Minitown [36]) and Project Tango applications with
educational purposes such as Project Tangosaurs [37] or Solar Simulator [38]. These
enable users to explore rich virtual content (in this case, dinosaurs and planets) as if
they were in a museum setting.

In our work, we identify a gap in the study of interaction techniques applied to MR
experiences that seek to entertain their users. We draw inspiration from related work
in the VR field, specifically Slater et al.’s study [24], and Hwang’s study [26] show-
ing how motion tracking in VR positively affected the users’ experience. According-
ly, the study in this paper looks at how different interaction techniques affect the users
experience in a MR storytelling experience, with a special attention to the role of
motion tracking. We analyse the user experience in terms of Presence and key game
experience components such as flow and imaginative immersion. These are particu-
larly relevant as prior literature has posited a link between feelings of Presence and
“being in flow” during entertainment experiences [39].

3 MR Experience: “The Old Pharmacy”

“The Old Pharmacy” is an MR story-driven interactive experience where users ex-
plore a reconstruction of a 19" century pharmacy on a handheld device (Figure 1).
The user, embodying the character of the proprietor Laura, is asked by a virtual char-
acter (a customer) to make a medicinal drink by gathering four objects, spread around
the virtual pharmacy. To accomplish this task, the user must navigate and orient
themselves in the virtual world and examine the objects within it. The pharmacy is a
visually complex environment with many objects distributed around the space both
horizontally and vertically (e.g. on furniture). The search task requires the user to
move around and explore different viewpoints. The experience features a total of 15
selectable objects. When a user is within reaching distance of one of these, the object
is highlighted visually with a glow effect and a user can select it with an on-screen
tap. An audio dialogue between the customer and Laura elaborates on the properties
of the object. When an object that is part of the set of ingredients needed to make the
drink is selected the user receives encouraging on-screen and auditory feedback.



“The Old Pharmacy” experience was built using the Unity 5 game engine [40] for
the Project Tango platform. Using depth perception information and computer vision
algorithms, Project Tango can reconstruct mathematical models of the real world over
time. The system estimates the movement of the device in relation to the real world,
allowing for motion tracking (navigation and orientation) of the user holding the de-
vice. Abstracting from the technology behind it, this type of system showcases the
potential of using knowledge of the surrounding world as input.

lee Honey

Fig. 1 “The Old Pharmacy” Mixed Reality Experience with room layout (orange dots are se-
lectable objects and green objects are selectable objects that need to be collected).

4 Study: Navigation Styles in a MR Experience

4.1 Experimental Design

The study used a single independent variable: Navigation Style (NS). Three groups of
participants experienced “The Old Pharmacy”, each with a different NS (see Figure
2). We used a between groups design, instead of a more powerful repeated measures
design, as completing the experience once reveals the location of the key items and
would strongly impact behaviour during subsequent runs through the system. The
three NS are: Screen, Hybrid and Spatial. Screen is a baseline and interaction within
the virtual environment is achieved by the common approach of manipulating two on-
screen virtual joysticks, one to look around (view orientation) and one to walk (loca-
tion). In the second style, Hybrid, we used the mobile device’s gyroscope and accel-
erometer to control the user’s orientation and a virtual joystick to enable navigation to
different locations. Unlike Screen, this involves an MR experience, as device sensors
translate the real world orientation into the virtual world. Finally, in Spatial, interac-
tion relies solely on Project Tango motion tracking for controlling both orientation
and translation. By creating a direct mapping between sensory—motor actions in both
the real and virtual worlds, we aim to achieve a higher sense of realism and fidelity
[41].
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Fig. 2 Interaction techniques for Conditions: Screen, Hybrid and Spatial. The green represents
navigation actions and red represents looking actions. Objects are selectable by touch in all
conditions.

4.2  Demographics

We recruited 36 users (38.9% females) for the study using the university mailing list.
Participants’ ages ranged from 18 to 44 years (27.8% were less than 25 years, 63.9%
within the 25-34 age range and 8.3% above 34 years old. Participants were randomly
assigned among the navigation styles (12 per condition) and demographics captured
previous experience with games, VR, HMD and smartphones on seven point Likert
items. A Kruskal-Wallis test on this data showed no significant differences across the
groups, indicating samples were homogenous.

4.3 Procedure and Measures

The trial was carried out in a controlled environment consisting of a 5m by 6m room
without furniture. Participants were given a debriefing statement explaining the exper-
iment in detail and signed a consent form. After completing demographics, they were
handed a tablet device containing the “The Old Pharmacy” and given a short tutorial
on the navigation style they were to use. They then completed the experience. Imme-
diately after the trial, they completed a survey using the core module of the Game
Experience Questionnaire (GEQ) [16], and the Igroup Presence Questionnaire (IPQ)
[42]. The IPQ [43] features constructs of Spatial Presence, Involvement and Experi-
enced Realism. Using it measures how the experience invoked a sense of Presence in



the participants. The GEQ seeks to capture in-the-moment qualities of a game experi-
ence and we expected that the GEQ modules components to vary amongst the three
NS. The GEQ core module focuses on in-game experience by measuring Flow, Ten-
sion, Sensory and Imaginative Immersion, Competence, Positive Affect, Negative
Affect, and Challenge, while the post-game module focuses on Positive Experience,
Negative Experience, Tiredness and Returning to Reality.

Next, an experimenter conducted an unstructured interview, based on the observa-
tion notes, to capture comments on the overall experience and interaction with the
system and content. Finally, participants completed the post-game module of the
GEQ. This module captures a participant’s opinions and reflections after an experi-
ence is complete. In total, each study session took around 45 minutes (10 minutes for
the actual task).

4.4  Data Analysis

Scoring guidelines for each of the scales were followed to obtain the scores to meas-
ure the participants experience according to the navigation style. Due to the nature of
data measured (ordinal data from Likert scales) and the small sample size, we per-
formed separate non-parametric tests on each measure. These were one-way Kruskal-
Wallis ANOVAs followed by Mann-Whitney post-hoc pairwise comparisons. We
used an alpha value of p<0.05. Due to the multiple comparisons made, Bonferroni
corrections (p<0.05/3) are typically applied. After careful consideration we opted to
report the statistics without these corrections since we used non-parametric tests,
which are in general more conservative. In the particular case of our study, perform-
ing Bonferroni corrections and specially taking into account the small sample size,
could inflate type II errors [44]. Furthermore, in the interests of brevity, only signifi-
cant results are reported.

4.5 Quantitative Data Results

IPQ data are plotted in Figure 3. Kruskal-Wallis tests showed that the sense of Pres-
ence (Total Presence H(2)=11.18, p=0.004) was different depending on the NS.
Pairwise comparisons showed differences between Screen and Spatial conditions
(U=20.0, p=0.03, R=-0.50) and between Hybrid and Spatial conditions (U=26.0,
p=0.008, r=-0.45). We also performed Kruskal-Wallis tests on all three IPQ con-
structs, only two showed that the NS significantly influenced ratings: Experienced
Realism (H(2)=6.57, p=0.037) and Spatial Presence (H(2)=7.48, p=0.024). Pairwise
comparisons showed differences between Screen and Spatial conditions for Spatial
Presence (U=25.0, p=0.006, r=-0.46). Regarding the Experienced Realism pair wise
comparisons revealed that there was a significant difference between Hybrid and Spa-
tial conditions (U=31.50, p=0.019, r=-0.003).
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GEQ data are shown in Figures 4 and 5. In terms of total game experience the To-
tal GEQ scores demonstrated significant differences depending on the NS,
H(2)=6.47,p<0.039). A post-hoc test showed differences between the Screen and
Spatial conditions (U=27.0, p=0.016, r=-0.40). We also ran Kruskal-Wallis tests on
the GEQ constructs which led to significant main effects in Sensory and Imaginative
Immersion (SII) (H(2)=6.75, p=0.034) and Flow (H(2)=8.42, p=0.015). Post-hoc tests
showed differences in the two constructs in conditions Screen and Spatial (SII-
U=31.0, p=0.018, r=-0.39; Flow-U=26.5, p=0.008, r=-0.44) and between Hybrid and
Spatial conditions (SII-U=36.0, p=0.037, r=-0.35; Flow-U=28.5, p=0.021, r=-0.39).

In the post-game GEQ items, there were significant differences in ratings for the
factors of Returning to Reality (H(2)=6.93, p=0.031) and Positive Experience
(H(2)=6.91, p=0.032). Post-hoc tests bore these out between Screen and Spatial (re-
spectively: U=28.5, p=0.011, r=-0.42 and U=31.5, p=0.019, r=-0.39).

4.6 Qualitative Data Results

After gathering all the information expressed by participants during the unstructured
interviews, a team of two researchers used open coding, where each researcher select-
ed quotes and created high-level categories. These codes were then reviewed and
merged or divided into new categories, as described below. We identify the partici-
pants’ quotes with the navigation style and their session ID (e.g.: Screen-P30 — navi-
gation style Screen participant session 30).
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Interaction

Most participants in Screen agreed that navigation was inadequate, reporting difficul-
ties in adapting to the controls (Screen-P30 “Controls were a surprise [...] I found
them to control and to explore the virtual environment”). Moreover, the need for high
cognitive effort to calculate movement in order to achieve accurate navigation was
mentioned. In Hybrid, the number of users highlighting this problem was reduced,
(Hybrid-PA0 “I felt that I always had to be calculating my movement and my gaze.”,
Hybrid-P33 mentioned confusion in the beginning of the experience “Using both
Jjoystick and my arms to pinpoint place and things was a bit confusing in the begin-
ning”). In Spatial, one user expanded on difficulties experienced with the interaction
mode (Spatial-P21 “If I wanted to look back, I felt forced to turn my whole body
back”).

In Screen and Hybrid, fewer participants specifically mentioned the comfortable
navigation (no tiredness, stress or pain), than in Spatial (Spatial-P9 “Walking around
the room was an interesting experience, the control of the movement felt natural.”).
However at least 2 participants specifically mentioned the possibility of problems if
the experience was longer (Spatial-P20 “If the story was bigger, I would feel very
tired, arms mostly, and concerned since the tablet gets hot.”).

Immersion in MR

More participants from Hybrid and Spatial than from Screen reported feeling im-
mersed and experiencing a sense of being in the virtual world (Spatial-P15 “I had the
sense that 1, as a whole, got sucked into the virtual world. You just need to always
keep mindful about where you step”, Spatial-P19 “I definitely felt part of the game. I
walked to places to get my ingredients, I looked up and down to explore and, I was
talking to a client.”). However participants from all the conditions explicitly felt like
they were adding to the story and content (Spatial-P19 “I enjoyed being able to in-
teract with lots of objects in the VE. It made me feel in control.”, Screen-P27 I felt
like I was building the story through the objects”). A couple of participants men-
tioned that the task given was short for them to really feel engaged and immersed. For
example, Hybrid-P44 said: “I could not feel any empathy with the characters. 1 had
no time to get to know them and get passionate about their struggles.”

Sense of Body

Across all conditions, several users made remarks regarding their sense of body in the
MR environment. Some of the comments touched upon the relationship between the
scale of the room and their size within it. Some users reported feeling big while, oth-
ers felt like they were smaller than their real self. For example, Screen-P23 “I felt
both tall and short. When looking up, the ceiling was to close. When looking down I
felt too close to the ground.” Or Hybrid-P35 “I felt shorter in the game. The place
that I recall I felt this mostly is near the window, as you look to the old lady, you get
the sense she is quite tall.” Some users enjoyed this different sensation Hybrid-P42
“[...] 1 felt quite tall. It was a good sensation”, Spatial-P4 “I got the feeling I was

s

shorter than I am [...] I found it interesting. It was like being in a hobbit house.”.
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Participants from Screen and Hybrid did not mention experiencing differences in
relation to how navigation input was mapped to response in the interaction modes. In
contrast, in Spatial the mapping between navigation in the real world and the virtual
world was noticed. Spatial-P16 mentioned “I felt [ walked faster in the game than in
the real world. It was good, since it would cover more ground on the game without
taking too much of my real space.”

Some participants across all conditions also mentioned a desire to see their virtual
body represented. They desired to see their hands while choosing the ingredients and
their full body when looking down. Spatial -P17 “The thing though, got strange when
1 first interacted with an object. I was expecting to see a hand picking it up.” Or Spa-
tial-P9, “When I looked down I was expecting to see my feet. I wanted to see myself
walking.”.

Awareness of Real Space

Participants in Spatial were more aware of the real space; several participants com-
mented about this issue. For example, one participant (Spatial-P17) initially thought
that the tables in the real world were matching the tables in digital world. Another
(Spatial-P16) mentioned that the real world space was smaller than the virtual.
Awareness of the real space was also came across through comments regarding safety
during walking. Some users were at relative ease while interacting (Spatial-P20 “Un-
less there were holes in the ground, I felt safe playing the game”; Spatial-P15 “got
sucked into the virtual world. You just need to always keep mindful about where you
step.”), while others expressed concern (Spatial-P16 “I was worried about tripping in
any of the chairs.”; Spatial-P17 “it needs a lot of space, if'it’s bigger how can I play

it safely?”).

5 Discussion

The results show the Spatial condition produces a richer MR experience than the oth-
er two conditions in terms of a range of metrics from both the IPQ and GEQ. There
are several caveats to this broad conclusion and we discuss the details below.
Interaction: The Spatial condition supports higher levels of presence than the
baseline Screen and the Hybrid but in different ways. The first finding ties in with
prior research [18] indicating that virtual controls lead to reduced presence compared
to more natural navigation styles [8]. However, some aspects of presence were nega-
tively affected by the Hybrid condition. Specifically, Experienced Realism dropped
against the baseline. We suggest this is because the “hybrid” interaction scheme does
not have a direct analogy in the real world - although its natural to control orientation
in the scene with similar movements of the device, its challenging to integrate this
real world activity with traditional on-screen input to control position. This finding is
corroborated by observed user behaviour: participants walked in the Hybrid condition,
despite the fact this had no impact on the game world. The Spatial condition per-
formed uniformly well in terms of the Spatial Presence component. We suggest this is
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due to participants’ actions with their real body being accurately reflected by actions
in the virtual world, leading to an increased sense of “being there[41].

Content: The NS for an experience needs reflect the content in the experience. In
our specific case, story content was scaffolded onto an exploration task. The goal was
for participants to feel immersed and present in the story, not just the sensory experi-
ence. Results from the questionnaires suggest that the Spatial condition supported this
goal - the natural body movements facilitated users in role playing the character of
Laura as she moved around the virtual space. Spatial-P15 stated “I had a sense that I,
as a whole, got sucked into the virtual world.” However, the kind of mapping we
present here would likely be unsuitable for other types of virtual experiences, such as
those that involve driving or piloting vehicles. In these cases, the real motions used in
the Spatial condition might negatively impact presence.

Context: In the experience in this study, the dimensions of the virtual world (the
pharmacy) matched the dimensions of the space surrounding the participant (the ex-
perimental environment). In many experiences, this correspondence may be undesira-
ble or hard to achieve. For example, to simulate a large virtual environment, a one-to-
one mapping to a real space is likely impossible. In such a situation, the Hybrid condi-
tion described in this article may be more appropriate. Beyond this issue, Spatial also
raises issues of safety and social acceptability. If applied in a large public space would
an AR environment distract its users and therefore, potentially, endanger them? And
how would non-participants react and relate to those engaged in the experience? The-
se questions are substantially beyond the scope of work in this paper, but serve to
highlight how the issue of NS can have broad reaching implications for the design and
deployment of a MR experience.

6 Conclusion and Future Work

In this paper, we report on a study of the impact of navigation styles on mixed reality
experiences. The results show that using navigation styles with in-world activity fa-
vorably impacts measures such as Flow, Presence and Immersion. Additionally, we
identify that factors such as context, content and required interactions need to be con-
sidered when selecting a navigation style for a MR experience. For example, when
deciding to include in-world activity, safety concerns (in real world situations) and
ergonomic concerns (when considering longer experiences) should be considered.
These concerns highlight the need for further studies in this area, specifically using
similar experiences in real world context, varied contents and with a longer duration.
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ABSTRACT

As 360° immersive Mobile Virtual Reality (MVR)
experiences are reaching a wider public, thanks to
inexpensive and more powerful mobile technology
available on the shelves, it is also rapidly growing as a
research arena to investigate how to best design such VR
experiences. Adding to this research direction, in this paper
we report on an exploratory study designed to evaluate
users perception in “Fragments of Laura”, a mobile
location-aware storytelling experience that uses MVR in a
public setting. Results from the study encourage us to
pursuit investigation as the experience was well received by
the participants and provided an enjoyable experience,
however, we discovered that there are still design
challenges to overcome in order for MVR to be widely
adopted within a public setting. Such as, finding the balance
between multimedia and immersive multimedia, providing
an “onboarding” time for such media and proper locations
for the content consumption.
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INTRODUCTION

Advances in mobile computing allow for new experiences
that take advantage of cutting-edge technology and increase
performance available in devices such as smartphones and
tablets. One recent area of development, which is spurring
the attention in research, is virtual reality (VR). Today most
smartphones can deliver VR content anywhere, from games
to immersive 360 content, for marketing purposes or
communication. VR content is everywhere. A whole new
VR industry is growing around devices that we carry
around in our pockets, such us Project Tango [31]or
Daydream [32]. Similarly to location aware applications
[13] which took advantage of the ubiquity of GPS devices
embedded in our phones, VR apps are going mobile,
moving outside of the desktop, taking advantage of the
powerful and relatively inexpensive technology of current
smartphones. New research challenges are emerging around
the design and evaluation of mobile VR apps [4,33]. Like
other types of mobile apps, VR needs to be considered in a
mobility context, one that takes into consideration how
immersion and other dimensions are affected by portable
technology.

Erik Poppe et al [28] defined Mobile VR (MVR) system as
a “system that creates the illusion of participation in a
simulated environment, rather than external observation of
such an environment, by replacing real sensory signals that
the user perceives with simulated sensory signals through
the use of portable technology”. However, we would like
to specify that by “portable technology” we consider
technology that only requires a smartphone and/or wireless



HMD’s to display the simulated environment, where the
users can move freely without cords attached, as this
enables the expansion of VR into other contexts and to offer
a new range of experiences. MVR can take VR away from
controlled environments such as household and laboratory
settings ~ “into the wild” of urban spaces providing
opportunities for seamless interactions across the
continuum between the real and the virtual [19]. We saw an
opportunity here to explore the entertainment potential of
MVR, and how it can be used to enhance the cultural
heritage sites by using it within location aware multimedia
stories (LAMS). LAMS is a sub-genre within the wider
field of locative media [24,25] with a substantial tradition in
HCIL In fact, several projects over the last two decades
explored the association of digital media to specific
locations or objects [8,10-12] in particular for tourism
purposes [10,11,23]. Nevertheless, projects coupling MVR
with LAMS are a quite an unexplored avenue that we see
value in investigating.

We designed “Fragments of Laura”, a LAMS experience, to
instigate the study of how the use of MVR has the potential
to enrich the user experience in a location-aware mobile
storytelling tour. Furthermore, this is the perfect setting to
study the user experience while interacting with such
immersive multimedia in the “outside world”.  The
quantitative and qualitative data analysis presents very
encouraging results as in general participants received the
experience very well. However, we also learned that we are
only revealing the tip of the iceberg, as promising
opportunities for further research were identified to
overcome the design challenges that might detain MVR to
be widely adopted within a public setting.

The main contributions of this work are: i) describing the
design challenges of a LAMS enhanced with MVR ii)
reporting on an exploratory study of the user experience;
and iii) Proposal future research directions to help LAMS
enhanced with MVR experiences overcome limitations and
become adopted within a public setting.

RELATED WORK

Advances in mobile computing have contributed to the
proliferation of systems that explore the Reality-Virtuality
continuum [20]. According to this classification, a system
that does not change any sensory cues perceived by the user
is on the reality side of the continuum. On the contrary, a
system that replaces all real cues with simulated cues is a
Virtual Reality (VR) system [28]. In between these two
extremes, we can have systems that add some simulated
cues to existing real cues such us Augmented Reality (AR)
systems. The recent advances in mobile technology and its
subsequent use in systems exploring Augmented and
Virtual Reality [34], lead to the adoption and
experimentation of new range of interaction techniques and
experiences, with the goal of facilitating the transition
between the physical world and the virtual world [34]. In
this section, we will briefly look at how location-based
experiences incorporate new media in the Reality-Virtuality

spectrum such as AR and VR across the tourism domains.
We concentrate on the ends of the Reality-Virtuality
spectrum by studying VR experiences enabled by recent
advances in mobile computing, especially those with an
appeal for the tourism industry.

Location-based Entertainment Experiences

Several projects have explored the association of digital
media and physical movement with the intention of
providing rich, entertaining and educational experiences, as
well as, connecting audiences and players with the
location’s culture and history. The bulk of such experiences
have emerged as location-based games [10,18-20] location-
based storytelling tours [9-11,23-26] and more recently
augmented reality games [1,3,6,14,36].

Mobile AR applications successfully allow users to explore
the environment through adding virtual layers to reality
[19,20] thus resulting in a novel and interactive way of
experiencing highly dynamic content [23, 25]. Up until
now, mobile AR applications had a practical advantage
when compared to VR since tourists would not possess the
head mounted devices or computers required to interact
with VR during their travels. But now we can surround the
users with a new digital world that exists in 360 degrees.

Mobile Virtual Reality Experiences

Conceptually, VR places a participant into a tri-dimensional
world that is delivered by a computer to a display, with
image and auditory updates depending on participant input
[29]. While most people associate VR with Head Mounted
Displays, virtual environments can be accessed without
requiring VR headset as in the case of 3D virtual world
Second Life [37], relying on the computer screen as a
display system. Regarding VR systems using Head
Mounted Displays (HMD) as a display system, virtual
environments can be delivered through various types of
devices ranging from MVR (using VR headsets such as
Google Cardboard and Samsung Gear VR) to desktop-
driven VR (using VR headsets such as in HTC Vive,
Oculus Rift and Sony PlayStation VR). Now that devices
(smartphones) are already ingrained in our daily lives and
with the mobility that they offer the potential for mass
adoption of MVR, we are particularly interested in studying
how MVR can reveal to be valuable in the tourism industry.

Mobile Virtual Reality Experiences for tourism

Guttentag [15] foresaw that VR would be useful for
tourism, for planning, management, marketing and
entertainment, education by providing accessibility to
inaccessible places such as archaeological sites with
consequent heritage preservation. So far, the bulk of the
existing work combining VR and the tourism industry
focuses on virtual travel [29], one example is UK’s Open
University’s 3D virtual geology field trip as a simulation of
the Skiddaw mountains in UK’s Lake District [38]. The
transition of VR towards mobile devices turned VR into a
tool that can be easily used with the minimum hardware
setup of a smartphone, and this fomented an emergence of
MVR experiences allowing users to access and navigate



360° photo spheres and 360° videos of real or simulated
places for educational purposes [2:2,30]. For example,
Google Expeditions (GE) use interactive 360° videos for
immersive virtual journeys in the classroom [39]. A
commonality of these experiences is that they are designed
to be seen in a specific environment (e.g. home, classroom),
based on the realistic representation of reality [18] and to
replace the tourism experience, not necessarily complement
or augment it.

As Neuhofer [22] states, the use of innovative technologies
has the potential to differentiate destinations and create
unique experiences valued by the tourists. We believe that
MVR has the potential to offer this to tourists not as
substitutional tourism, but as a way to enhance the
experience while visiting a location. A promising example
is shown by the work of Minocha [21], as educators discuss
the benefits of using Mobile VR GEs during physical field
trips. Among the highlighted strengths to this combined
approach was the fact that the children could view details
that are not visible to the eye (e.g. geology and rock
formations); see different points of view of the scenery; the
opportunity to observe what that location is like in a
number of different conditions (e.g., in different seasons).

We wish to contribute to the growing trend of supporting
tourists with experiences that blend real and virtual with
local culture and values, and by driving inspiration from
both location aware experience principles and MVR
principles with the aim to create an engaging user
experience [27]. Furthermore, by coupling LAMS with
Mobile VR, we aim to contribute to a better understanding
of what is the user experience with Mobile VR in a public
context as we identified insufficient literature concerning
the study and use of Mobile VR technologies outside of the
laboratory context.

“FRAGMENTS OF LAURA”: A LAMS FOR TOURISM
AND CULTURAL HERITAGE

To study the challenges of designing and testing LAMS
enhanced with MVR, we created “Fragments of Laura”
(FoL). FoL was designed with the goal of raising awareness
of participants regarding the natural and cultural heritage of
the Island of [removed blind rev.]. For this purpose, the
fictional story is based on a combination of historical

C1
—_—

Pttll Psttll
Laura left you something c2
to help in this story point!t
Clue: Look around! It's well hidden.

events, weaving science, traditions and folklore of the
Island. Despite being set in the 19" century, many of the
situations the main character faces, such as natural
disasters, invasive species and the endangered natural
patrimony of the Island are still relevant to our times. By
presenting the fictional story, our goal is to entice the
audience to further contemplate the richness of the Island
and reflect on the sustainability of its patrimony by linking
the proposed fiction with the current reality. The story is
delivered across four story points narrating the adventures
of the main character, Laura, where three of them are in the
form of 2D video animations (see Figure 1 - points 1,2,4),
and one is an interactive 3D reconstruction of Laura’s
pharmacy/laboratory dating back the 19th century (see
Figure 1 - point 3).

Figure 1. Screenshot of mobile application map interface
(top); Screenshots of the motion comic (story points: 1,2 and
4) Screenshot of the interactive scene (story point:3)

LAMVR EXPERIENCE DESIGN AND IMPLEMENTATION

Motivated by the design of conventional LAMS,
“Fragments of Laura” is delivered as a mobile application,
which makes use of a map interface with icons representing
meaningful locations. Each location is associated with a
story point and its icon is representative of this association.
Participants, supported by the map interface, must find the
desired points by walking to a specific location. Once in the

Figure 2. Differences between C1Screen and C2HMD in terms of the user experience



desired location, they must find a physical marker; the
presence of a physical marker, see Figure 2 (left side),
indicates the specific story location. Once the participant
approaches the marker, the content is unblocked and the
user can press the corresponding button to experience the
content.

As mentioned before, FoL uses different media across the
story points. Story points 1, 2 and 4 are multimedia videos,
while 3 is an immersive multimedia (interactive story set in
a VR). Two different types of multimedia are used, firstly,
to not overload the user, as we anticipated that the MVR
scene would be mentally and visually demanding. Upon the
arrival to the third point, participants have to discover a
hidden clue that helps them in the interactive scene (see
Figure 2 left-middle side). In this point called: “The
Pharmacy”, the protagonist of the story (Laura) is asked by
a neighbour to make a medicinal drink. In order to complete
the task, she needs to search through her establishment to
find the right ingredients. The hidden clue has a recipe for
this medicinal drink. Then the participant, embodying the
character of Laura, must explore the virtual environment
searching for the ingredients. During this process, the
participant is informed about the qualities and benefits of
such products through the dialogue between characters.
Accomplishing this task requires the participants to
navigate and orient themselves in the virtual environment.
We chose to deliver this content in VR so that participants
feel how it was to be in a 19™ century pharmacy, see what
kind of objects existed and embody the role of Laura while
preparing the medicinal drink. Furthermore, to increase the
appeal of the experience and to strengthen the connection
with the location, we decided to include the hidden clue as a
surprise element in the experience together with the novel
MVR scene.

The 2D multimedia allows the participants to be more
relaxed, assuming a more passive role and prompt the
connection with the locations, while the MVR scene, allows
participants to have agency in the experience and act as the
character while exploring a pharmacy in the 19™ century.

Regarding technical implementation, the FolL mobile
application was programmed in C#, using the Unity game
engine. The main interface is composed of a custom-made
map interface; containing clickable buttons, see Figure 1
(Top).

RESEARCH METHODS

Since our goal was to research the effects of immersive VR
technology in LAMS, we designed our study with two
conditions (C1 and C2), corresponding to different levels of
immersion and interaction in the interactive story points.
For both conditions, the tour, locations, story, mobile
application interface and goals for the interactive points are
the same. The differences are in terms of the medium that
supports the interactive MVR story point, and subsequent
use of head-mounted displays (HMD). In the first condition
the interactive MVR scene was delivered using only the

mobile phone screen display (not using any kind of HMD)
therefore we will refer to this condition as from C1Screen.
In the second condition, the interactive VR scene has been
delivered using the mobile phone display in an HMD, the
google cardboard, and we will refer to it as C2HMD.

The technical implementation of the mobile application, for
both conditions, is also the same, using Google cardboard
Virtual Reality kit [42] for 360-degree interaction. Both
versions receive input from the gyroscope to detect changes
in movement and orientation of the phone, translating these
into the virtual environment of the Pharmacy camera view.
However, in CiScreen, we do not use the stereoscopic
feature of the cardboard kit. This feature is what allows the
3D to be visualized in an HMD (in our case Google
cardboard) as in condition C2HMD. Finally, all the
multimedia content is stored on the mobile device and no
data connection is needed.

The difference of medium in for both conditions presented
repercussions in terms of how the participants needed to
navigate and orient themselves within the “The Pharmacy”
MVR scene. We made sure that the tasks would be as
similar and intuitive as possible for both conditions. Table 1
we summarize the differences between the conditions and
Figure 2 illustrates them.

Like we explained before, upon the arrival to the interactive
point, participants had to discover a hidden clue that will
help them in the interactive scene (see Figure 2 bottom
middle). For condition CIScreen, what the partipants
needed to find was the recipe for the medicinal drink
including the ingredients, while for condition C2HMD, it
was same recipe plus the cardboard to enable them to
visualize the interactive scene. Given the context of our
tour for condition C2HMD, the HMD’s could either be
hidden in the experience location or given to the participant
at the beginning. We chose to hide the cardboard together
with the clue so that participants in condition C2HMD
wouldn’t be influenced by it from the beginning of the
experience.
Interaction

Medium . Clue
required

Walk: Continuous touch

§ Mobile in j‘Walk butt.on” ‘
% Phone Screen Object Selection: Recipe
O Touch input on virtual
object
Mobile Phone Walk: Continuous
Q Screen Pressing in Cardboard Recipe
= + Button +
§ Google  Object Selection: target Google
Cardboard virtual object and press Cardboard
HMD the Cardboard Button

Table 1. Summary of differences between conditions C1Screen
and C2HMD



To gather the objects for the recipe participants, have to
mainly “look around”, “walk” inside the pharmacy and
select the objects. In CIScreen and C2HMD participants
“look around” in the pharmacy by moving the phone
up/down and left/right (360-degree interaction). To move
around/walk in CIScreen participants need to press a
“Walk” Button on the lower right corner of the screen (see
Figure 2, top right) while in C2HMD they press the

cardboard button on the upper right corner of the cardboard
(see Figure 4, bottom center). While the button is being
pressed, the user is moving inside the 3D world; when the
user stops pressing, the character also stops moving. This
behaviour is similar to the “Walk” button in C/Screen and
the cardboard button in C2HMD. Following Bowman’s [7]
taxonomy of travel techniques both conditions have the
same level of control meaning that travel can be started and
stopped using a switch. Finally to select the object in
C1Screen participants touch the object on the screen while
in C2Hybrid look/aim to the object, a visual cue is
presented and then they press the cardboard button.

In this way, we are studying very similar experiences in
terms of locations, story, mobile app Ul with one variant,
the medium: HMD versus Screen Phone. This will allow
studying the effect of using MVR coupled with a location-
aware mobile storytelling tour and furthermore compare
two different mediums in order to find the most suitable
way to deliver such MVR experience.

Participants

A total of 24 users participated in the study (14 males and
10 females). The 24 participants were randomly assigned
between two conditions (independent measures), having 13
participants in condition CIScreen and 11 participants in
condition C2HMD. Each of the conditions will be explained
in the next section. The participants age was gathered
through age ranges, the sample’s age range with highest
number of participants was between 25-34 years old (50%),
followed by 37.5% of the participants with ages ranging
between 18 and 24 years old, 8.3% between 35-44, and
4.2% between 45-54 years old (1 participant), for further
details refer to table 2. Participants were recruited using a
snowball sampling methodology. We decided to have
different users in the two conditions (independent
measures) to remove the carry-over effect, that would result
from the user going through the experience more than once,

as this would most likely result in a decrease of engagement
and motivation, from already knowing the story.

PROCEDURE

Participants upon arrival to the researcher’s office were
explained the experiment protocol, given a consent form by
the experimenters and asked to fill out a small questionnaire
to gather some demographic data; this initial part of the
procedure took no longer than five minutes.

Participants were then led to the start point of the
experience, an outdoor public location within the University
campus. Participants were handed a smartphone, a Samsung
S5, equipped with headphones and with the “Fragments of
Laura” mobile application installed and running. As the
participants  experienced the LAMVR tour, the
experimenter observed from a distance of around 4-5
meters (shadowing). The experimenter had previously
explained to the participant that he should ignore
completely his presence, therefore the participants had to
discover all the story points by interacting with the mobile
application and looking around them to discover the
physical markers. The tour lasted around 20 minutes and
once the participant finished, the experimenter led him back
to an office in order for the participant to fill out a
questionnaire taking around 10 minutes. Finally, the
experimenter conducted a semi-structured interview with a
set of 5 predetermined questions, approaching, in general
how did they felt about the experience, and eventually some
questions that arose from the shadowing. This section of the
procedure took no longer than 10 minutes. The overall
experimental procedure lasted around 40 to 45 minutes and
participants were compensated with a chocolate bar at the
end.

Data Collection

In this section, we describe the tools and methods used to
collect information on the overall user experience, when
interacting with different technological mediums delivering
an interactive story point. The data was gathered through
quantitative data and qualitative data. The quantitative data
was collected through a self-report questionnaire and to
complement this data we shadowed the user during his
experience and performed a semi-structured interview at the
end of the experience.

Quantitative Data
To evaluate the user experience, we gathered measures

Condition Gender Age Range Total
Freq. Percent Freq. Percent
Male 9 69.2% 18-24 3 23.1%
1 25-24 61.5%
Female 4 30.8% 35-44 2 15.4% 13
Male 5 45.5% 18-24 6 54.5%
25-24 4 36.4%
2 Female 6 54.5% 45-54 1 9.1% 11

Table 2. Participants Gender and Age Range Frequency data per condition



from a combination of predefined and validated scales:

Flow Short Scale [12]: a general measure of Flow
developed by Rheinberg and colleagues in Germany.
Participants are asked to report the activity they are
currently performing and to evaluate its psychological
features in relation to optimal experience on ten items using
a 7-point Likert scale ranging from “not at all” to “very
much”. The participants’ level of optimal experience is
commonly calculated as the mean value of Flow items.

User Experience Questionnaire — UXQ [40]: is a
questionnaire covering a comprehensive impression of user
experience. It allows the users, in a very simple and
immediate way, to express feelings, impressions, and
attitudes that arise during an experience.

The UXQ contains six scales with 26 items. It analyses: the
Attractiveness of the product, what is the overall impression
of the product and if users like or dislike the product; the
Perspicuity of the product, how easy is it to get familiar
with the product; Efficiency of the product, if the users can
solve their tasks without unnecessary effort; the
Dependability of the product, if the user feels in control of
the interaction; Stimulation of the product, is product use
stimulating, exciting and/or motivating; and finally the
Novelty of the product, is the product innovative, creative
and/or catch the interest of users?

Game Experience Questionnaire (GEQ) [16]: has a
modular structure and consists of three parts. Part one and
two probe the players’ feelings and thoughts while playing
the game; part three, the post-game module, assesses how
players felt after they stopped playing. The core
questionnaire, part one, assess game experience as scores
on seven components: Immersion, Flow, Competence,
Positive and Negative Affect, Tension, and Challenge.
Users have to respond to the questions following a 5-point
scale ranging from “not at all” (0) to slightly (1),
moderately (2), fairly (3), and extremely (4). For each of
the questionnaire components, the scores are computed as
the average value of its items.

2.50
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Qualitative data

Participants in the study were shadowed for the duration of
the whole experiment. Our main goal by performing
shadowing to our participants was to understand if we could
gather more insights on the social aspect of the experience,
both of the participants in relation to others passers-by and
of the passers-by in relation to the participants. The
researcher documented items such as; “Does the user seems
comfortable in his interaction with the system, how many
times does the user asks for help?” ; “Is the user looking
uncomfortable and check his surroundings to see if people
do look at him or stare at his actions?”’; “Are people passing
by looking at the user?”. All these items were on an
observation sheet that the experimenter filled out during the
shadowing. Beyond this observation protocol, the
experimenter kept written notes about anything else he may
have witnessed.

We also conducted semi-structured interviews to probe for
participants’ impressions of the overall experience, to
understand what did they enjoyed or struggled with the
most. We also included questions particularly related to the
interaction within the 3D interactive story point. Finally, we
included questions related with to social aspect of the
experience (e.g. if the participants were worried about
passers-by and what they might be thinking about their
actions and if that affected their behaviour in any way).

Data Analysis
All statistical analyses described below were performed
with the SPSS version 24.

By following the scoring guidelines for each of the scales,
we obtain the scores to measure the overall user experience.
Due to the nature of data measured (ordinal data from
Likert scales and Likert items) and the small sample size, it
is most appropriate to apply a non-parametrical statistical
test. Therefore, we will be testing for the difference
between two unrelated sample conditions by using the non-
parametric Mann-Whitney U test. Differences between the
scores in each of the conditions were considered
statistically significant at p < 0.05 and the median will be
reported instead of the mean, since this statistic is more
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Figure 3. User Experience Questionnaire Results



appropriate for non-parametric results.

Regarding the qualitative data from the shadowing
observations and the semi-structured interview, we used
thematic analysis [8] to identify themes and patterns.

RESULTS

In this section, we present the results summarized into 4
main topics. Under each topic we present the related
quantitative data (using the Mann-Whitney U test) and the
results from both the observations and the semi-structured
interviews. Participants’ are identified by their condition
and session IDs, e.g. C1 — 14, 15 (sessions 14 and 15
belong to condition 1).

FoL LAMS: Overall user experience

Scores from the qualitative data obtained show scores
above average for all components from the UXQ, Figure 3.
Results from the GEQ show above average median scores
for the Immersion, Flow, Competence, and Positive Affect,
while, low median scores were reported for Tension and
Annoyance, as well as for Negative Affect and Challenge,
see Figure 5.

Most enjoyable aspects: When we asked the participants in
the interview, what did they enjoyed the most about the
overall experience, ten participants mention the pharmacy
interactive scene, split equally across conditions (C1 — 3, 5,
11, 14, 23; C2 — 2, 9, 21, 22, 24). Seven participants
mentioned that what they really enjoyed was the mix of
media between the multimedia videos and the 3D
interactive scene (C1 — 11, 10, 17; C2 — 7, 21, 22, 24).
Furthermore, nine participants highlighted that they
appreciated how simple and intuitive the application was;
Four participants mention how they enjoyed the visuals (C1
— 11, 10, 17; C2 — 21) and other four said that how much
fun they had was the most enjoyable aspect of the
experience (C2 — 12, 22; C1 — 16, 17). Several participants
enjoyed the overall concept of the experience, 6 from
ClIScreen (C1 -3,6, 11, 14,17, 19) and 3 participants from
C2HMD (C2 — 9, 13, 18). Four participants especially
pointed out enjoying the combination of using a map
interface with physical markers spread out to mark the story
points (C1 — 1, 11; C2 — 18, 22). C1-10 even pointed out
how “it was an adventure to look for the story” and C1-11
really enjoyed that it was an outdoor experience.

Comparing Mediums: C71Screen VS C2HMD

Flow scores of users who participated in ClScreen
(Mdn=47.0) did not differ significantly from participants in
C2HMD (Mdn =49.0), U = 71.00, ns, r=0.05. The Flow
median score was only slightly higher in C2HMD, but not
reaching significance, Figure 4.. We did not find significant
differences in the other user experience components except
in terms of Perspicuity, meaning that in C2HMD
(Mdn=0.75) participants had more difficulties in getting
familiar with the experience and found it harder to
use/interact with it than in ClScreen (Mdn=2.25), U=
29.50, p<0,05, r=-0.49. Similarity, the scores in all of the
Game Experience Questionnaire dimensions do not present

significant differences between participants in ClScreen
from participants in C2HMD. Figure 5 shows a graphical
comparison of the median scores in the two conditions.

In both conditions, there were usability and discomforts
observed. In C2HMD, three participants had difficulties in
using the cardboard, while seven participants of the same
condition had problems in using the VR cardboard button.
This issue was also pointed out in the interviews by some
users. Only two of the C1Screen participants had problems
with the “walk button”.
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Figure 4. Flow Median Scores for both conditions

MVR interactive point

In the beginning of story point 3 (interactive scene), we
observed two main reactions to it: surprise and confusion.
We noticed that eight of the participants seemed really
surprised (C2 — 9, 12, 15, 18, 21; C1 — 3, 4,10;) and other
five looked like they were confused and weren’t sure on
what to do (C2 — 2, 13, 21; C1 — 3, 23). Two others even
started laughing out loud (C2 —22; C1 - 17).

We observed that 8 participants seemed to be
uncomfortable while interacting with the interactive scene,
four from each condition (C1 — 6, 4,19, 23; C2 — 2, 9, 13,
24). For example, C2 — 13 even seemed cautious in moving
around; C1 — 3 similarly was not moving the phone around
too much and C1 — 4 for example, never lifted the phone up
higher than the shoulders level. C1 — 23 would only do 90°
of interaction in front of him, never turning around to see
what the pharmacy had behind him.

We observed 4 participants holding back on the interaction
movements (C2 — 8, 9,13, 21), while other 4 participants
seemed to be immediately comfortable while interacting in
the interactive 3D scene (C1 - 3, 10, 20; C2 - 7).
Interesting to note that we observed that C1 — 16 and C1 —
17 were not moving too much at the beginning, but as they



felt more confident, they started to increase their range of
movements.

The pharmacy MVR scene instigated walking among the
participants in both versions. On the C/Screen condition,
three participants started walking (C1 — 4, 6, 19), other
three only gave a couple of steps (C1 — 23, 10, 17), and 1
participant asked if they were supposed to walk (C1 — 5).
While in the C2HMD condition, six participants walked
around 5m” and from these, two participants even walked
backwards; C2 — 18 only gave a few steps and C2 — 15 was
doing baby steps. As a consequence, we observed 5
participants (C2 — 9, 22, 24; C1 — 5, 19) bumping into
elements of the surrounding environment.
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Figure 5. - Median Scores for the Game Questionnaire
dimensions for each of the conditions.

We later followed up on this by asking the participants if
they could explain why they felt the need to walk. For
example, C1 — 5 said “Because I felt like I could walk; It
was like walking enabled me to interact in the VR”; C2 —
15 had the illusion that walking in the real world was
helping “I felt that it helps me reach my goal; Walking help
to explore” and C2 — 22 said “I don’t know why I kept
walking. It was intuition; felt the need to walk”.

It was observed that once participants started to interact
with the pharmacy scene, they increased their focus on what
they were doing; this was very evident in at least six of the
participants (C2 — 2, 18; C1 — 6, 20, 10, 3).

Positive Aspects of MVR: When we asked participants in
the interviews to highlight the positive and negative aspects
while interacting with the pharmacy scene: “the ability to
explore and walk within the pharmacy”, was the most
mentioned aspect by the participants as ten participants
expressed that their favourite thing in the interactive scene
was the fact that they could walk and explore (C1 -5, 3, 19,
20, 23; C2 - 9, 18, 12, 22, 24). Eight participants

specifically highlighted as their favourite aspect of the
interactive scene getting to know more about all the
traditional products existing there (C2 — 2, 12, 24; C1 — 6,
14, 20, 23). Other three participants mention the task of
making and learning about the medicinal drink as their
favourite aspect of the experience (C1 — 6, 11, 19). One
participant praised the educational value of the interactive
scene (C1 — 16).

Negative Aspects of MVR: However, six mentioned that
the task was too long, taking a lot of time to complete (C1 —
4, 11, 17; C2 — 18, 21) leading to the frustration of two
participants (C2 — 18, 21). Seven participants shared that
the interactive scene was to some extent, a bit confusing at
first (C1 — 1, 11, 20,17, 23; C2 — 22, 24). However, after a
couple of minutes of interaction, participants find it
intuitive and enjoy it. Nine participants were pleased by the
interaction and how intuitive it is (Intuitive: C1 — 1, 3, 4,
10, 17, 20; + Positive Interaction: C2 — 2; C1 — 5, 14). Four
participants in C2ZHMD mention in the interviews like they
felt that the VR/Interactive scene was too different from the
other media; they mention that they would need some kind
“preparation” beforehand (C2 — 18, 7, 15, 21) and five
participants highlighted how unexpected the scene was and
how that became a positive aspect of the experience (C2 —
7, 18, 21; C1 — 3, 17). Other three participants treasured the
novelty of the experience (C2 — 13, 7; Cl1 — 3). Four
participants described the fact that they were “immersed” in
the task as their positive highlight of the experience (C2 —
9, 7, 21, 22), while other participants used the word
“focused” (C2 — 9; C1 — 17, 16). Two participants also
mention how they felt like there were too focused on the
screen during the experience (C1 — 16, 23).

Location and social context of the experience

Most participants mention in the interviews that they were
comfortable while doing the tour (C1 — 1, 4 10, 16, 20; C2 —
7, 2,15, 22), while other 2 participants mention being
uncomfortable (C1 - 19; C2 - 24 (arm + eyes)).
Furthermore, seven participants mention that they weren’t
uncomfortable in that specific context but if they were in
another context, another public space they would be (C1 —
1, 14, 17, 23; C2 — 15, 18, 22 (uncomfortable with 360°
interaction)). We also asked all the participants if they were
worried about others observing them, nine participants did
not demonstrate any worries in relation to that, eight
mentioned that they would be self-conscious if it was in
another context (C1 — 1,11, 14, 17, 23; C2 — 18, 15); C2 —
18 said that he would even be worried about being robbed if
it was in another context. Four participants (C2 — 8; C1 —
14,16, 19) stated that they were worried about what others
could think; C1 — 16 expressed that while in the pharmacy,
he forgot about that fact. Two participants mentioned
feeling pressured to achieve the task, as they didn’t want to
look like “fools” (C1 — 5, C2 — 12). When we asked the
participant to follow up on this, participants said that the
interactive scene should be made available in a reserved
location. For example, C1 — 4 said “Need for closed space



in 3D scene to be more focused”, another participant, C1 —
3, said “3D scene should be in a “paid” space”;
Furthermore, we observed several passers-by looking at the
participants. We noticed that this happened more often in
CIScreen condition. In five of the participant sessions from
the ClScreen, there were people looking and commenting
about what they were seeing. In C2HMD condition, this
only happened in three of the sessions.

DISCUSSION

The use of MVR within a location aware multimedia
experience was in general, well perceived and enjoyed by
the participants since we can see high score values in
dimensions of the UX questionnaire such as Attractiveness,
Novelty, and Stimulation for both of the conditions. The
feedback received was very positive with most of the
participants highlighting how much they enjoyed the
overall experience of a LAMS coupled with mobile VR.

Finding the balance between Multimedia an immersive
multimedia content

Participants emphasised how much they enjoyed the
combination of media between the videos and the
interactive scene. While the balance found was in general
well perceived by the participants, it is a factor that needs to
be pondered in future iterations as the interaction with the
VR scene was something that absorbed a lot of attention
from the participants and it should not become something
mentally draining or exhaustive. Furthermore, the
incorporation of media like audio that does not require the
participants to actively focus on the screen could be
beneficial as it maintains the variety of media enjoyed by
the participants, while allowing participants to consider the
locations they are in.

Participants in C2ZHMD scored slightly higher in terms of
Sensory and Imaginative Immersion, a dimension of the
game experience questionnaire; it is surprising that this
value is not significantly higher in this condition due to
immersive nature of the HMD, however, this shows that the
VR environment and the task is immersive enough
independently of the medium where is displayed. It could
be of interest to study if the context of where it was being
presented would play a role in increasing this. For example,
if showing the pharmacy scene in the actual location where
the pharmacy was, would, in fact, increase the Sensory and
Imaginative Immersion.

Challenges in embracing Mobile VR

Despite the encouraging feedback from the participants, and
the low scores in the parameters that evaluate the negative
aspects of the experience, it is important to acknowledge
that mobile VR is still not widely accepted socially. Some
participants mentioned being uncomfortable during certain
moments of public use. A suggestion received was that the
interactive scene should be done in a reserved location. This
suggestion should be taken into account every time that the
location allows it, especially because of another behaviour
that we observed: users physically walking while
interacting in the VE, in both conditions. We did not

foresee this behaviour; in fact, it was quite worrying, as we
feared for participant’s safety in the physical environment.
We believe that the nature of the interaction required in the
VE (walking and exploring) promoted this behaviour in the
real world. In other words, we designed an exploration task
that required the participants to virtually walk in VE and as
a result, they also walked in the real world. This could
indicate that this exploration task would not be indicated for
a busy location (with a lot of people passing by), or tight
spaces (where users could bump into walls) and suggests
that it could be more indicated to have a passive story
visualization, where the action is happening virtually
around the participant but no interaction or exploration
within the environment is required.

One of our main goals was to study the users experience
while interacting with Mobile VR in a public context, and it
was not surprising to discover that participants found
C1Screen more familiar and easy to adapt to compare to
C2HMD. C1 condition seems to have a broader reach and
acceptance by audience since it relies on more common
interactions present in current mobile computing interaction
(e.g. touch to select objects and press buttons to move),
while the interaction in C2 using HMD’s is still less
common. Participants struggled more in C2ZHMD due to the
fact that in order to view the content with the cardboard,
participants had to learn how to put the phone inside the
cardboard and learn how to use the cardboard button to
move around in the VR environment, leading to a longer
adaptation phase. We note that there is the possibility that
this difficulty could be specific to Google cardboard HMD
used, as a more robust HMD such as View-Master VR with
a more reliable interaction input could mitigate these issues.
Another option to consider for future design interactions is
the use of a Mobile VR HMD such as Google Daydream
that is equipped with external controllers that could
improve the interaction within the virtual environment.

Provide “onboarding” time for a MVR experience

It is interesting to highlight that participants (namely those
in C2HMD) felt the need to have some kind of
“preparation” before the interactive scene. Therefore, they
needed to be put in the right mind-set as the device that they
were using, up until that point, takes a different interaction
format. In a way, it seems like the use of the phone inside
the cardboard disrupted their mental model of the mobile
phone role in the context of the experience. This is very
important in terms of reaching an overall smooth
experience. Different approaches to the role of the HMD
could be taken for future experiences of this kind. The
HMD can be handed at the beginning of the experience (or
users know that they need to take the HMD with them)
allowing an “onboarding” with the HMD beforehand.
Alternatively, if it is part of the experience to have a
surprise effect (e.g. exploring to find the clue and finding
the HMD), like in our case, the HMD used to interact and
visualize the VE should have been portrayed and explained
as part of the world building established by the LAMS (e.g.



as sort of “magical device” that allow the users to travel
back an embody the character). In other words, the
experience should be designed in a way that gives the users
“onboarding time” in the transition between different types
of mediums (videos vs VR). Despite this, it is also
interesting to see that participants felt more Competence
and Challenge in condition C2 - one reason for this could
be the fact that since the task to use the cardboard revealed
to be more challenging, participants also felt more
empowered after being able to achieve the task, in the end
becoming more rewarding.

Limitations

These initial results of the study encourage the pursuit of
further investigation in LAMS combined with immersive
Mobile VR technology, particularly using different types of
tasks and interactions and eventually to test this kind of
setup in other urban locations. The study presents in this
way limitations. We decided to run the study in the
university campus as we saw it as a public but yet contained
space and in was seen, as a ‘“safe setting” by the
participants; a busier and diverse urban setting may not
allow the “calm” experience as some participants
highlighted during the interviews but on the other hand
experience the stories in the location where they were
envisage for might enrich the experience further in terms of
immersion and engagement. Moreover, our end goal is to
use such experiences within the tourism industry and this
study was not done with the intended target audience
because we were concerned that the experience design
wasn’t mature enough to be provided to a tourist. However,
from the findings that we uncovered, we are now confident
that we are able to iterate on the prototype and conduct
further user studies within the appropriate context.

CONCLUSION

This paper studies the pairing of immersive Mobile VR
with Location Aware Multimedia Stories (LAMS). We
designed an experience to study the user experience of a
LAMS paired with Mobile VR. Furthermore, we analysed
different viewing mediums for delivering the MVR content
to understand how the much would that impact the
experience in a real world setting. The quantitative and
qualitative data analysis presents encouraging results
despite the fact that we learned that the audience might not
be quite ready to embark on MVR experiences in public
spaces just yet. We believe that this first effort to
understand more about the use of VR coupled with LAMS
opens promising avenues for further research in order to
understand how can we design this experiences to be
widely adopted. Future directions of this work will include
a redesign of certain aspects of the experience, such as
reconsider the balance of type of the different types
multimedia, and even push further on the amount of
immersive content. Furthermore, an interesting approach
would be to make the MVR “more aware”/reactive of its
surroundings/location by for example matching the MVR
3D environment conditions with the real world weather
conditions, it is without a doubt for us that MVR opens up a

whole panoply of exciting explorations between virtual
reality and reality.
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Figure 1: The Ha-Vita Interactive Participatory Platform

ABSTRACT

In this paper, we describe the conceptualization, design and
preliminary evaluation of Hd-Vita, a participatory platform
populated with video interviews about nature and biodiversity
preservation, designed primarily for tourists and visitors of a
popular Touristic Island destination. The content was selected to
raise awareness towards environmental sustainability related. As a
strategy to engage the public with the local biodiversity, we
envisioned to foster interaction between tourists and locals.
Evaluating our strategy with tourists’ revealed itself to be a research
challenge on its own. Nevertheless, our results shed light on content
creation and design choices of the platform, as well as reflecting on
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the methodological challenges of conducting HCI research with
real tourists in situ.
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1 INTRODUCTION

Socio-economic constraints of islands include isolation, lack of
scale and economic dependence on few products and services, often
coupled with a challenging topography and climate. In many
Islands, tourism is often the prime source of economic welfare and
job creation. Our case study concerns one of the outermost regions
of Europe in which Tourism accounts for 24 % of the GDP and
15% of the employment. These insular regions account for 80% of
the biodiversity of Europe [10] with their unique environmental
attributes offering a variety of endemic species, including plants
and animals, many of them threatened and endangered. While this
could be considered as wealth for the islands’ population, islanders
have often to face many challenges in order to preserve the
underlying biodiversity. Tourism pressures can endanger endemic
species as well as generate frictions with the local community, as
visitors may adopt behaviors perceived contrary to the island
culture or traditional values [16]. These frictions may lead locals to
dislike tourism and to develop coping mechanisms to avoid contact
with visitors, generating unexpected consequences on the long run.
Hé-Vita emerged from this interesting, and potentially
contradictory political and social context. Ha-Vita was developed
as a web-based platform (https:/havita.m-iti.org/) which functions
as an information touch point between visitors and locals, opening
up dialogue about the rich natural capital, traditions and folklore of
the islands [19][8] [7]. In order to create opportunities for this
dialogue, the project delivers two main points of interaction.
Firstly, it functions as a repository of locally collected video
interviews highlighting many aspects of the island’s natural capital
and local culture [18]. Secondly, it encourages contact and
exchange among locals and visitors, by means of providing tourists
with the information and channels that locals themselves propose
as preferred contact modes between them and the visitors.
A
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ultra-peripherical region

Ha-Vita was specifically designed for the region of Madeira Island,
situated in the North Atlantic, nearly 1000 Km away of the
mainland of Portugal and continental Europe (Figure 2). More than
1.3 million people visit Madeira every year, mostly from the UK,
Germany, and the Scandinavian countries[1, 6]. Along with
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Guadalupe, Guiana, Martinica, Reunion, Canary Islands, and
Azores, the archipelago of Madeira is deemed an “ultraperipheral
region” by the European Commission. These European territories
have very geo-economics particularities and extraordinary natural
conditions [10].

Ha-Vita takes a research through design approach [23] focusing on
storytelling and journalistic style interviews as a mean to foster
interest, empathy and dialogue between locals and tourists. In this
paper, we reflect on the design and preliminary evaluation of Ha-
Vita, with an eye on the implications, and dimensions of designing
such platform in the outlined specific context of a touristic region.
We also account for the methodological challenges of gathering
meaningful evaluation from tourists. By tourists, we mean visitors
who are staying on the island for at least one week and have a
scheduled itinerary for leisure purpose.

To tackle the aforementioned issues, the authors have anchored
their work on Authenticity Theory [15] and Latent Ties Theory
[12] and reflect on the implications of such theories regarding the
interactive digital platform. In the next sections, the paper unfolds
describing the background and design rationale of Ha-Vita
followed by methods, results, discussion, methodological
challenges, and conclusions.

2. BACKGROUND

In the recent years, the World Wide Web has become an
increasingly valuable tool to the tourism industry. It currently relies
immensely on ICT, from booking platforms to content sharing on
social media. Although tourism has entered a phase of profound
change, one of the trends in the tourism business is the “search for
authenticity” a concept that has been around ever since the 1970s
and the seminal writings of MacCannell [15,16]. Authenticity is
connected with what Van Nuenen [21] presents as “the modern
discourse of anti-tourism, which consists of a desire of travellers to
reach beyond superficial experiences that tourism industry fosters™.
Van Nuenen himself, is drawing from theories dating back to 1959
[11], in which Goffman provides an analysis of social interactions
framed through the metaphor of firont and back regions of a theatre.
The front is the meeting place of hosts and guests or customers
(e.g., reception offices, parlours, dining room in a restaurant) and
the back is “where members of the home team retire between
performances to relax and to prepare” (e.g., Kitchens, boiler
rooms). Building on this division of front and back regions,
MacCannel [16] argues that touristic experiences are underlined by
the same structural tendencies. Increasingly, tourists’ ambitions
move towards experiencing the local life, being like locals; there is
a desire to experience back regions and being "one of them", in this
case being one of the locals, or at least having access to the intimacy
of locals.

The close relationship between tourism and innovations in ICT
yielded several studies investigating how social media provide
opportunities for sharing and connecting, among tourists and more
recently across tourists and locals as well (e.g., Couch surfing, see
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[6], see vayable.com ', Urban Buddy?, Spotted by Locals® ), either
online or oftline [17].
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Figure 3: Screenshot of the main Hd-Vita web page
showcasing the representative themes and icons. On the right
side we can see the 3 different encouragement levels for user

participation

In summary, Authenticity Theory highlights the visitors’ desire for
authentic experiences involving a pursuit of truthful interactions
with locals [16]. This theory warns us about staged authenticity and
supports the enabling of visitors’ engagement with local life
through developing ties with local residents. On this note, Latent
Tie Theory argues that individuals have latent ties — “technically

! https://www.vayable.com/
2 https://www.citylab.com/life/2013/08/urban-buddy-turns-
tourists-locals/6513/

CHlItaly’19, September, 2019, Padova, Italy

possible but not yet activated socially” in online settings [12].
Latent ties can be converted to weak or strong ties by reinforcing
relationships ~ with  others. For instance, members of
CouchSurfing.com have only latent ties via viewing others profiles
or chatting with them, which can develop into strong friendships
after attending an offline meeting or being couched [4]. Chung and
colleagues [3.,4] look at online communities, and the role of an
offline meeting in building online friendships: locals and tourists
build online friendships through offline events; they may start their
acquaintance through an online travel community, but they develop
friendships after offline meetings. This theory helps us to frame Ha-
Vita as a participatory and interactive interface, as we may envision
elaborating on the notion of latent ties between locals and visitors
in Madeira We connect the latent theory to the authenticity theory,
by envisioning an authentic experience through the fostering of
relationships between locals and visitors. To develop Ha-Vita we
used a Research through Design approach [23]; from observations
emerging from the locals accounts of their own values and
traditions, our goals were to capture locals thinking and talking
about what is familiar to them and how it could be authentically
accessed by tourists. Ha-Vita was conceived as means to expose
authentic back regions to visitors. The stories featuring in Ha-Vita
are captured through journalistic style interviews and crafted so to
be as authentic as possible, by means of minimum set up and
capturing of spontaneous performances. The content is edited so to
maintain focus on several themes, which emerged from the
interviews content itself.

3. CONCEPTUAL DESIGN

The design foundation of the Ha-Vita platform sits on the
presentation of content highlighted from the interviews with local
community members. Several topics emerged during the
interviews, which encompass natural and cultural heritage, and
local products and crafts. The content consolidated into seven main
topics: i) Laurisilva of Madeira (UNESCO World Heritage site) ii)
_Madeirans’ fauna, iii) Traditional Products, iv) Hydrological
Balance, v) Macaronesian Forests, vi) Invasive Species and vii)
Natural Disasters.

Seven respective icons were designed to visually represent each
theme. Such icons are items in a drop-down menu that expands
until the end of the page (Figure 3). The seven topics guided the
editing of the 7 videos with around 3 minutes each as well as the
design of the Web interface. For the latter a customized template
on Wordpress was created.

3.1. Content Creation

To populate the Ha-Vita platform we interviewed 19 local
community members. The interviewees were chosen according to
their availability, expertise and local knowledge. The participants
represented two different groups of journalistic sources: i)

3 http://www.spottedbylocals.com
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Scientists and ii) Local residents. For scientists, we asked open-
ended questions regarding technical distinctions of terms such as
native and endemic plants, or the causes of wildfires or floods on
the island. For local residents, we posed general questions about
their knowledge of, and experience with, the flora, fauna, and
traditional products of Madeira. All interviewees were informed
about the general project goal of instilling curiosity and empathy
towards the local community values. Our questions were open-
ended and reflected the journalistic style of having multiple views
on the same subject.

3.2. Conceptualization of the interface

The Ha-vita graphical elements for the Web and mobile interfaces
were designed to highlight the connection with the seven emerging
themes, several of which reflected on specific concerns related to
Madeira’s nature. In fact, the Ha-Vita logo itself is a visual
synthesis of one of the island most typical trees. Inspired by Bernoff
and Li’s discussion about the different levels of participation [24],
we sketched three different possibilities for engagement, from more
active to quite passive represented by the metaphorical “leaves” of
the tree in the graphical interface (see Figure 3, top right). Those
“leaves” were designed in three different shades of green. Each
shade illustrates one level of participation which are as follows: 1)
Dark green: Active (Get involved & Share with Ha-Vita) — send us
content - Share photos and stories about Madeira’s nature and
culture, we would love to have your contribution. 2) Mid green:
Passive (Contact us about great stories) — Contact us if you have a
great story about Madeira, or if you know someone who has great
local knowledge. We will be very pleased to interview you or your
friend. 3) Light green: Meta-storytelling (Dialogue with us) - Send
us stories about our stories - Did our stories change your point of
view about Madeira? Did it somehow enrich your knowledge?
Share your experiences with us. These three participatory layers
constitute an attempt to compose a door to the back stage acclaimed
by MacCannel [15,16], opening up the possibility of tourists
meeting locals and participating in their activities, fostering face to
face meetings and call for actions. In fact, during the interviews,
locals manifested interest in using the platform to advertise their
own activities and open them up to tourists’ participation. The
activities mentioned by the locals ranged from planting trees to
reforest the local mountains recovering from and prevent wildfires
[20], learning how to make traditional drinks (poncha) with a local,
or even the possibility of contacting artisans who live in rural areas
around the island, such as one of our interviewees who make wicker
baskets.

Moreover, specific icons were designed for each of the seven topics
that emerged during the interviews (see Figure 3). The icons were
carefully sketched and conceptualized from the beginning as small
affordances for the nature and culture of Madeira. Icon 1 depicts
the iconic tree, mentioned earlier, found in Fanal. Icon 2 depicts an
endemic bird that exists only on Maderia, the well-known * Bis-bis .
Icon 3 depicts a glass of poncha, a traditional Madeiran drink made
of orange, lemon, honey, and rum that used to be used as a
medicinal beverage. Icon 4 depicts the natural characteristic of
Laurisilva to absorb water. Icon 5 shows the set of archipelagos,
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which consist of what is called “Macaronesia”. Icon 6 depicts how
the insertion of plants from other continents may be dangerous for
Madeiran ecosystem. Finally, icon 7, depicts the intimate and
destructive relationship between wildfires and flashfloods, which
endangers not only animal and plants species, but also put human
lives at risk on the island. All icons were designed initially by hand
and were improved throughout an iterative process.

Lt

Healing Herbal Teas

Figure 4: Screenshot of the Laurisilva web page showcasing
the video interview with one of the locals.

4. METHODS

The development of Ha-Vita followed a research through design
approach [23] which included initial contact with the locals to draw
inspiration for the design of the platform and its content, and
subsequently the evaluation of the overall concept and specific
design refinements and insight. As briefly mentioned in the
Conceptual Design section, the design of the website and its content
was drawn from the interviews of 19 local sources, collecting
around 20 hours of video. Among the locals interviewed there
were: handcraft artisans (4), biologists of different fields (6),
geographers (1), farmers (3), tourists guides (2), historians (2) and
a priest. The youngest local interviewed was 23 years old and the
oldest 88. the average age of the locals was around 48 years old.
After the first design iteration was completed, in order to validate
the concept, we showcased the Ha-Vita working prototype in well-
known hotel venues. We adopted a qualitative approach by drawing
on field notes, observations, questionnaires and interviews
conducted with tourists visiting the island for one week or more.
For this preliminary study we decided not to pre recruit users but to
approach them in the natural habitat, in their habitus, in their field
[25]. We are aware that this is one of the possible approaches, as,
for example, Bodker & Browning [2], pre recruited users and
studied tourists prior to their arrival at destination. Our choice was
dictated by timing and ease of contact with local Hotels.
Nevertheless Bodker & Browning approach should be considered
for follow up studies.



A Participatory platform supporting awareness and empathy
building between tourists and locals: the Ha-Vita a case study

4.1. Ha-Vita study

The Ha-Vita’s study was conducted during the winter season of
2017/18 which corresponds to a popular touristic season in the
Island. For the research we selected two hotels, one situated in the
main capital and another on a smaller village in the Eastern coast
of the Island. An initial pilot study prior to the study, was held in
a hotel venue utilizing the setting and attendees of the Sustain IT
2017 Conference, where the project was presented as a
demonstration [22]. The pilot helped us refine the evaluation
protocol.

Overall the study took place over a period of one week, during the
evening time from 7pm to 10 pm, as it seems the best moment to
capture the tourists’ attention, as they are leaving the hotel for
dinner or resting in the lounge, not interfering with their daily
holiday activities. The researchers were able to involve 12
participants in total, 11 from the hotel in Funchal and 1 from the
eastern coast hotel. Guests of these hotels were mainly northern
Europeans. The research protocol aimed to evaluate the
effectiveness of the content in stimulating the user’s interests,
curiosity and empathy with locals and their culture. The set up was
the following:

1. A table with flyers and a poster describing the project was set
up at the entrance of the hotel. Two local products also feature
on the table: A bottle of Madeira wine and a set of Luffa
sponges. The Madeira wine and luffa sponges’ producers were
among the Ha-Vita website interviewees.

2. As guests approached the set-up desk, two researchers
introduced themselves, presented the project inviting the hotel
guests to participate in the study and sign consent forms
explaining principles of privacy, including anonymity of the
reported data, the right to refuse, withdraw, or stop interviews,
as well as security and confidentiality of the data.

3.  Guests agreeing to participate in the study filled in a
questionnaire about demographics (e.g., age, nationality,
gender, occupation) and questions related to traveling and
travel information (e.g., how many times do you usually travel
abroad per year?). Then participants were offered a glass of
Madeira wine and asked to browse Ha-Vita website and pay
attention to the content and participatory features elements.

4. Finally, participants were interviewed about content and
interaction. The interview was divided into three sections: i)
General content; ii) Interface and interaction; iii) Participatory
features, and lasted in average about 15 minutes. Guiding
questions included: a) Was there something new that you
discovered about Madeira by browsing Ha-Vita? Which piece
of content did you find most interesting? And why? b) Notable
website design issues ¢) Did you ever feel prompted to learn
more about the content or the person featuring in the site? Did
you notice any features that invite you to get involved?

We analyzed the interviews data via inductive thematic analysis
which is a process of coding the data without trying to fit it into a
pre-existing coding frame[5]. Transcripts were read several times
to find patterns within the data. It is also worth noting that the
highlighted themes and findings do not express necessarily
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prevalence in the data. Rather, we follow who suggest that the
centrality of a theme is not necessarily dependent on quantifiable
measures but rather on whether it captures something important in
relation to the overall research question [13]. Finally, we highlight
and discuss data that we found relevant to our main research issues,
which related to the interactive platform and its content as means
to create interest and empathy, connecting tourists with locals and
their issues. Findings are presented and discussed in the next
section.

S. FINDINGS

In the following section we describe the findings resulting from the
thematic analysis of the data collected from all three sources:
observations, interviews and questionnaires. From the data we
derived categories which are reflected in the subsections titles.

5.1. Participants and travel behavior

Six participants responded the questionnaire, from which there
were two couples (husband and wife) and two males participants.
Except one participant, who was from Germany, the rest were from
England (Darlington, Wigan, Liverpool, Hereford, and Hereford).
The participants age averaged 66.2 (s=10.3). Regarding their travel
behavior, in general, four people travel three times a year, one
person travels two times a year, and another one just once per year.
Most of the participants have one main source of information that
they utilize before travelling and that serves for tourism purposes.
Their main source is an official website of the place of destination,
followed by newspapers, friends/relatives, and travel guide books.
None of the interviewees consult travel blogs to access this sort of
information. Regarding interaction with locals, four said they try to
interact with locals to learn more about the place they are visiting,
while two said that they try to do it “only sometimes”. All
respondents said they try to contact locals during the traveling.
Most respondents said that when interacting with locals, they look
for recommendations (n=5), or practical information (n=4), nature
topics (n=1), and other (the participant added fishing). At the time
of the study, half of the participants had already interacted with
locals while the other half did not. Most said they would like to
learn something specific from locals, several mentioned that they
would like to learn about culture/traditions (n=6), others about
nature (n=2) and history (n=4). Out of six, five people said they
would not mind being contacted about further questions after
returning home, and thus they left email contact or telephone.
Authenticity (tourist vs a traveler)

Three participants were aware about the difference of being a
traveler and a tourist, while the other two were not. Interestingly
enough, out of those three who were aware, two said they are
tourists rather than travelers. In their words: “1: a tourist comes to
holiday, as a relaxing journey, obviously you are tourist, but we
would like to be a traveler if we had more time, you understand...
nothing, it is interesting, sometimes you just need holidays to rest,
if you are working... 2: No, we are tourists, I'd like to be a traveler
(laughing out loud), Yes, no. I am tourist among other tourists...



CHItaly’19, September, 2019, Padova, Italy

However, a British female profusely reacted to the question by
saying: “I don’t like tourists (laughing)”, and then explained why
she thinks she is a traveler: “... (T think of myself as a) visitor rather
than tourist... 1 think a tourist comes in, don’t add anything to
where they are going... just do their own thing, just don't add
anything whatsoever ... just eat the local food in the hotel, they
don'’t participate, go the beach and then go home... to me that is a
tourist, but a visitor has a taste of where they are going, and a
traveler, and you are going, you speak to the locals, you go to local
areas, you don’t buy all the knick-knack things, a tourist and a
traveler are completely different things, a visitor is much nicer-...
they speak to locals, they try the local language, they try to get a
Sfavor-...

This participant said she tries to escape being a tourist by using
local transport and to do what locals do as much as possible.

5.2. Reactions to the Ha-Vita platform

Learning about Madeira: Before and During traveling

Users highlighted different modalities of consuming Ha-Vita story
content. A participant found impactful to access Ha-Vita after
having been out in the field. She found Ha-Vita useful in accessing
in-depth knowledge about things that she had tried or seen first-
hand, but not captured in full depth or complexity during the field
trip. The Danish female participant had been on a Levada walk and
had tried the poncha local drink during the day. However, she
explains, she did not understand what the drink was made of and
how. By browsing Ha-Vita she had the chance to see a local
explaining the composition and history of the drink. She also
enjoyed learning about the endemic birds as a way to “catch up”
with information after having been out in the field. On the other
hand, a British male participant, suggested he’d like to access this
kind of information before traveling to Madeira, as it is hard, to rely
only on tour guides’ information. He said: “if anybody who comes
to Madeira and who are interested in the place, [ am sure, the hotel,
if they got this on the website, have that, people could actually see
before they come, they would realize what this is about, something
like this, if placed on the tourism website...”

In this participant’s opinion, Ha-Vita may serve as an introductory
digital venue for Madeira’s tourists. He suggested: “it would be
interesting if you could put this channel in the internal televisions
[of hotels] ... so people [hotel guests] could watch [it]”. When
asked if they (him and his wite) think people would really watch it,
he said: “they would, a lot of people have been to Madeira, and
they come for the same reason we have come for, to see the sea, to
see different foods, this is quite unique sort of place, I am sure
people will be interested in that sort of thing, and look at that TV
instead of watching all these channels they put in, like Sky news...
when they put the TV on, because there are no English channels...”
Overall, participants highlighted two main ways of accessing Ha-
Vita, before and during the traveling, bringing up to relevance
Bodker & Browning approach of probing tourists before reaching
the destination [2]. Interesting to note that the need of reflecting,
remembering or satisfying curiosities and eventually accessing Ha-
Vita after returning home, was not brought up by any participants.
However, all participants found that in order to have a
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comprehensive understanding of the website they would need to
spend more time with it (more than what was spent during the
evaluation protocol) and preferably access it on their own devices.

In summary, participants appreciated consulting Ha-Vita before
and /or after their outings in the city and through the island. Both
modalities contributed to satisfying some of their needs, weather
lack or clarification of conflicting information or curiosities. Users
even suggested having the site as an internal channel for the hotel
guests, but no one spontaneously mentioned the use of Ha Vita after
the trip, to remember things, reflect or satisfy curiosities.

New knowledge, discovery and empathy building

Ha-Vita generated new knowledge is several participants, in
particular on the theme of nature and “Natural disasters”. While a
few participants skipped the subject, specifically choosing not to
watch the related video interview, others were surprised by the
existence of such issues in Madeira. These natural calamities are
not mentioned by the marketing and travel destination agents.
When asked about what he learned from Ha-Vita that he would
share with somebody else, a 70-year-old British male returning to
Madeira for the fifth time mentioned: “...probably about the
natural disasters, yes, because that was new to me. I just assumed
that Madeira was an island where everything was more or less
perfect. That’s what it seems from the outside. Ah yes, but you don’t
realize, I mean (in) a small island like this, natural disasters do
happen and then people do suffer because of it. Yes, so yeah, most
definitely.”

This respondent added that he felt empathy toward those who had
suffered through those disasters, either three years ago or hundred
years. A British female participant, a returning visitor to the island,
was not aware about the Laurisilva forest and was quite astonished
about it. She was also keen about the idea of learning about
medicinal remedies directly from locals. Overall, she realized that
there is more to see on the island, “there is more to it than Funchal
(laughing) ", “there is more in the middle” as she puts it. Along
with this participant, another British female found the use of
medicinal plants quite striking. As she said: “some of the items, the
plants I did not realize, there was such a diversity on the island of
very much like we have in England, they have been used for
centuries, you know they have been registered they can be used for
antibiotics, things like that because it is such a remote island, you
don’t expect that... so yes...”

Along these lines, several other participants found new knowledge
in learning about the vast variety of endemic birds, which they were
not aware of.

In summary, Ha-Vita was successful in providing new knowledge
even for returning visitors, creating empathy through exposing
natural features of the island, from the Laurisilva UNESCO
protected heritage, its endemic plants, and rare birds, as well as the
natural calamities which can cause harm to the island environment
and its inhabitants. For some visitors the image of Madeira as a
perfect place was lost, against the efforts of the tourists’ agents; on
the other hand, empathy towards the locals reality was found, to the
benefit of local residents and community. Moreover, empathy
towards the local inhabitants was expressed across time: for recent
natural disasters as well as for events that troubled the local
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community centuries ago. Overall Ha-Vita succeeded in promoting
interest and curiosity beyond the already known facts: “There is
more in the middle”, a visitor mentioned after browsing Ha-Vita
platform, as the middle being an undistinguished region, outside the
known and safe, none the less worth adventuring.

Local tacit knowledge vs scientific knowledge

Participants found the H4-Vita platform and its content relevant for
different reasons. Some users mostly appreciated the scientific
content directly narrated from the local scientists, others enjoyed
content coming from ordinary local community members,
embedded with local knowledge and traditions. A British male and
his wife, visiting Madeira for the fourth time, mentioned that tour
guides sometimes provide contradictory explanations about the
same phenomena, such as the origin of the Levadas (channels of
irrigations that in time became hiking trails). In this regard, he said,
the website is fulfilling because it enables them to access
information coming directly from expert sources. A Danish female
enjoyed listening to locals talking about their own culture and daily
life. This one participant found more authentic and engaging to
have content and interviews like the video about “traditional
products”, in which a middle age woman from “Curral das Freiras”
(Nun’s Valley) talks about the origin of the poncha regional drink.
In her words: “Actually, I really like her (referring to alocal talking
about the traditional Poncha drink), she is really authentic, she is
not a Professor, she is like cooking mom, or whatever, so I like, that
is what you asked before, authentic, I think, she was like, I could
meet her out in the street, and she would just talk to me like this...
so I think it is her...”

In summary, the preference expressed by the users through the
distinction between content provided by ordinary local residents
and expert scientists point out at how visitors can be drawn to
authenticity in different ways, through the reliability of scientific
information on one had but also through the connection to real
authentic people they can recognize as familiar or mundane. This
finding supports our initial varied choice of topics and kinds of
content and encourages us to continue to populate the platform with
a wide variety of stories, as visitors have different values and
motives to browse the site, and different types of content stimulate
curiosity and empathy in different people.

We also asked the participants to pinpoint gaps in the content we
had collected, and if there was anything they would like to know
more about. Some participants said that missed more information
about traditional products. One of them, while she was watching
the video under the theme “Traditional products”, she cried
spontaneously: traditional products “implied wide range” of
products, while the video “ was just about poncha!” This participant
in the study wanted to know more about other local products and
how they evolved through time.

There was also a general interest in learning more about the history
of Madeira, and the impact of tourism on the island’ economy and
its inhabitants. In the words of one of the participants: “Eh, yeah, |
think that 1 like to know more about the history of the island, I mean
we 've been coming here quite a lot, nine or ten years, umm and,
you come on holiday and you leave two/three weeks later.”
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A German participant and his spouse lamented that the lack of
clarity of Ha-Vita’s message: “As a tourist I can see there are some
interesting videos, but it doesn’t become clear what it is the sense
of it, what you want to tell me...”

When asked to explain better what he was missing he said: “if'/ go
to the webpage it must be clear in two seconds what the webpage
wants to say to me, yeah... What information I can get there, that
was missing for me...”

Summarizing the findings in relation to the shortcomings of the Ha-
Vita platform, we may say that some participants lamented lack of
specific and in-depth information about some topics. Several
participants would have like to know more, about local products,
local history and economy. From a positive side, this reaction could
be interpreted as H4-Vita being able to generate curiosity and
sustained interested towards local issues. Moreover, some
participants complained about the lack of an operational
presentation of that content. What should they do with the
information acquired through the site? Why should they know
those things? These comments invite us to consider how to further
foster action and interaction through the platform. Moreover, some
non-Portuguese speaking participant considered “H&-Vita” a
difficult name to engage and remember.

Participatory media (prospects of willingness to interact with
locals)

Regarding the potential to interact with locals through the platforms
(Details of the interface in Figure 3), participants found the idea
innovative and relevant to their stay in Madeira, and thus had a
positive reaction to the idea presented for them.

When asked if they could imagine any sort of activity or interaction,
a few respondents outlined some scenarios as quoted below:
Something could be about the weather, the best places to go during
the time of the year, it is not so much about the tourism, about to
finding about locals, what they are doing, maybe there are
traditional festival going on, you know maybe in little they have
something very special...”

Similarly, in the words of another user: “...rather than a tour guide,
somebody who knows it, the world is not perfect, the city where |
live, to get more hopefully you have people who are good at it...

In the words of these participants we find resonance with
MacCannell Authenticity framework (19). Tourists are looking
forward to connecting with locals to ensure a more authentic and
satisfactory experience of the place. The desire of the visitors to
connect to locals is met by the locals and manifested through the
intention of using the platform to advertise their own activities and
open them up to tourists’ participation.

6. DISCUSSION

In relation to our goal of raising awareness about local values and
issues, our findings suggest that the content provided in Ha-Vita
does bring some level of awareness and newness about what the
island has to offers. Along with this, our questionnaire data also
shows that tourists mostly access official websites and thus are not
aware about certain problems and local issues, as usually official
tourism website portray tourism destinations as pristine places. One
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participant said that he thought Madeira was somewhat perfect. The
Ha- Vita content about the island’s natural disasters, provoked
surprise and empathy towards the local community in this
participant. On the other hand, we have noticed that another
participant skipped the theme “Natural disasters” on purpose,
saying out loud: “Oh, natural disasters! Not this one”. This dual
outcome of avoidance and surprise is quite complex to unpack
without further in-depth user studies. But in general, we do argue
that having this type of content is important for bringing awareness
and popping the tourist bubble, building up a tunnel for the
authentic back region [15,16]. However, changing the tourist
fantasy of being in a paradisiac place close to heaven and thus
perfection may be seen by some local stakeholders a mean to scare
away visitors from the island. This issue does bring us the question:
do local stakeholders in the business of tourism prefer staged
authenticity rather than involving tourists with local issues? This is
a question that researchers could explore in future studies. We have
noticed in our ongoing research that this question is a relevant one
that needs further exploration. On the other hand, as MacCannel
[15,16] points out, not all tourists are in pursuit of authenticity.
Nevertheless, making them care and empathise with the locality
they are visiting is an ethical concern that should be always at the
forefront of any touristic activity or industry.

Referring to gaps in the website content, our findings also suggest
that participants of this study, returning to the island, are willing to
delve into the traditions and history of Madeira. Here, it is relevant
to refer to the fact that Madeira is a tourism destination favored by
visitors over 55-years old [9] and the age range of our participants
is quite high. Some of them come to Madeira looking to rest and
relax rather than expecting active outings or climbing the hiking
trails of the island. On this note, while we see a challenge to instill
awareness in this group age, we see an opportunity to invest in
authenticity and provide them with activities that are tailored for
their needs and desires, possibly avoiding peak and rush hours for
their activities, proposing more relaxed activities, like for example
storytelling sessions and exchanges with locals. The participatory
aspect of the website infact was well received and thus our strategy
of fostering interaction with locals make sense to them.

6.1. Methodological Challenges

Moyle et al. [17] call for the inclusion of the visitors’ perspective
in studies about interaction between locals and visitors in touristic
islands. In trying to address this gap, we have encountered several
challenges in finding strategies to reach tourists and engage them
in evaluation and interviews processes. Tourists are transient
individuals, visiting destinations for limited time which they use
wisely. Reflecting on our study, we highlight some of the barriers
we have found in applying our methodology: a) Time - the visitors
are on holiday or tourist’s mode; hence time is wisely spent,
participating in a research study is not a priority. Pressure to get
through the study is often an issue; b) Space (and the people it
hosts) - What is the most suitable and strategic space to conduct
user studies with tourists? Informed by urban theories, we are
aware that the space where this research protocol is eventually
applied may affect the results of our study due to the social

V. Nisi et al.

production of space. While partnering with hotels seems a logic
step, the kind of hotel and types of guests it attracts needs to be
carefully considered. A hostel will have different minded people
than a 5 stars resort. The typology of visitors involved will affect
the results of the study; c¢) Partnering with hotels and the suitable
content to showcase - Informed by urban theories [14], we are
aware that the space may affect the results of our study due to the
social production of space. On this note, one of the entities which
accepted to host our research team for a day or two have warned us
about the content of our website, namely the natural disasters, by
implying that could be damage for the touristic image of Madeira.
On the other hand, by going to hotels, we have seen also an
opportunity to provide them with fresh content and a novel digital
platform. In one of the hotels where we have run the user study, we
noticed the guests spent more than an hour watching an outdated
documentary. Based on that observation, we were left wondering if
the hotel plays a role in conducting the guests through these
channels of information. In this sense, one of the lessons we have
learned is that in order to disseminate this type of interactive
platform (such as Ha-Vita), it is key to partner with hotels, local
tourism board and agencies and conduct longitudinal studies,
which requires a great amount of time and human endeavor.
However, an interesting approach, is Bedker & Browning [2]
which used a single case study, staging an encounter between a
young American visiting Denmark and a group of four locals in
Copenhagen. Participants were equipped with an egocentric point
of view (EgoPOV) camera and collected video data to analyze
while visiting the city.

6.2. Future Work

In general, this preliminary study highlighed how the Ha-Vita
platform was overall well-received, successful in supporting
connection and empathy building across locals and visitors,
curiosity and knowledge even for returning visitors. Moreover,
visitors to the island have a variety of interests and preferred
approaches to the local culture and nature, encouraging us to
continue to collect and present a wide variety of stories about the
cultural and natural heritage of the island. Participatory features
were well accepted, confirming Ha-Vita design as a valid mean of
sharing and encouraging further connections with locals. More
information about history of the island, its local products, facts
about its economy and impact of tourism on the archipelago were
desired topics that could be further explored in the website.
Observations from one visitor in particular made us reflect on the
clarity of the Héa-Vita intent and choice of local language for the
title of the site. Further studies and concept validation session will
be necessary to disambiguate some of the issues raised in this
fruitful initial exploratory study. Finally, the study highlighted the
methodological challenges of studying tourists while on holiday.
This was a main challenge with the project which could benefit
from a larger sample of participants that we are planning to deploy
in the next months. Nevertheless, we believe that reporting our
challenges could help other researchers develop quantitative
studies with tourists in other contexts.



A Participatory platform supporting awareness and empathy
building between tourists and locals: the Ha-Vita a case study

7. Conclusions

In this paper, we provided a description and reflections on the
preliminary design and evaluation of Ha-Vita, an online digital
platform aimed at fostering connection and empathy among visitors
and locals of a touristic island. Although the sample of users is
small, this work makes specific contributions. First, it provides
initial encouraging signs that Ha-Vita can be a successful tool in
connecting visitors of Madeira to their local community and issues.
Secondly, attending Moyle et al’ call [17], our study adds the
perspective of visitors in the interaction between locals and visitors.
The study highlights initial barriers and strategies of undertaking
user studies with tourists, a discussion that may inform future
studies concerned with tourism. Regarding future developments, at
the time of writing, we have been conducting further studies in the
form of focus groups with locals’ holders of local knowledge, as
well as tourism operators. Our goal is to evolve the platform
according to the locals needs and developed further prototypes
incorporating more highly participatory features.
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08/05/2020 Fragments Of Laura Tour

Fragments Of Laura Tour

Thank you for taking part in this study. Your opinion is very important to us!
Could you please fill in this questionnaire based on the tour you have just completed.

*Required

1. Name&SessionID *
The Session ID is on the back of the phone that you just used for the tour; If you shared a phone, each of

you should pick a different ID :)

Reflect on the overall experience (story and
Overall Fragments of Laura (FOL) walking tour)

Experience
2. Compared to other experiences which | participated in, this one was *

Mark only one oval.

Easy Difficult

3. For me personally the demands of this experience were *

Mark only one oval.

Too low Too high

https://docs.google.com/forms/d/11wDIgDb9h-SMiv 1047dyCUKrRjiN3qxKQFkhhsX XoTI/edit 1/12
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4. The experience enabled me to learn about the Madeira Heritage *

Mark only one oval.

Not at all

5. llost myself in this experience *

Mark only one oval.

Strongly disagree

6. Thetime |l spendin FOL tour just slipped away *

Mark only one oval.

Strongly disagree

7. lwas absorbed in this experience *

Mark only one oval.

Strongly disagree

https://docs.google.com/forms/d/11wDIgDb9h-SMiv 1047dyCUKrRjiN3qxKQFkhhsX XoTI/edit

Fragments Of Laura Tour

A lot

Strongly Agree

Strongly Agree

Strongly Agree

2/12
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8. Ifelt frustrated while doing this tour *

Mark only one oval.

Strongly disagree Strongly Agree

9. Ifound FOL application confusing to me *

Mark only one oval.

Strongly disagree Strongly Agree

10. Using this application was demanding *

Mark only one oval.

Strongly disagree Strongly Agree

11. This FOL application was attractive *

Mark only one oval.

Strongly disagree Strongly Agree

https://docs.google.com/forms/d/11wDIgDb9h-SMiv 1047dyCUKrRjiN3qxKQFkhhsX XoTI/edit
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12. The FOL application was aesthetically appealing *

Mark only one oval.

Strongly disagree Strongly Agree

13. The FOL application appealed to my senses *

Mark only one oval.

Strongly disagree Strongly Agree

14. Using FOL application was worthwhile *

Mark only one oval.

Strongly disagree Strongly Agree

15. My experience was rewarding *

Mark only one oval.

Strongly disagree Strongly Agree

https://docs.google.com/forms/d/11wDIgDb9h-SMiv 1047dyCUKrRjiN3qxKQFkhhsX XoTI/edit
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16. | felt interested in this experience *

Mark only one oval.

Strongly disagree Strongly Agree

17. In general would you say the duration of the experience was: *

Mark only one oval.

Too long Too short

18. How aware were you of the real world surrounding while using the application
(i.e. sounds, other people, etc.)? *

Mark only one oval.

Not aware at all Extremely aware

As you answer please reflect on the story that you just saw.

Fragments of Laura Story

19. While watching the video narratives | had a sense of "being there". *

Mark only one oval.

Not at all Very much

https://docs.google.com/forms/d/11wDIgDb9h-SMiv 1047dyCUKrRjiN3qxKQFkhhsX XoTI/edit
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20. While I was using the application, | could easily picture the events in it taking

place. *

Mark only one oval.

Not at all Very much

21. While I was using the application, activity going on in the space around me was

on my mind. *

Mark only one oval.

Not at all Very much

22. | could picture myself in the scene of the events described in application. *

Mark only one oval.

Not at all Very much

23. | was mentally involved in the story while watching it.

Mark only one oval.

Not at all Very much

https://docs.google.com/forms/d/11wDIgDb9h-SMiv 1047dyCUKrRjiN3qxKQFkhhsX XoTI/edit
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24. After the story ended, | found it easy to put it out of my mind. *

Mark only one oval.

Not at all Very much

25. |l wanted to learn how the narrative ended. *

Mark only one oval.

Not at all Very much

26. The video narrative affected me emotionally. *

Mark only one oval.

Not at all Very much

27. | found myself thinking of ways the video narrative could have turned out
differently.

Mark only one oval.

Not at all Very much

https://docs.google.com/forms/d/11wDIgDb9h-SMiv 1047dyCUKrRjiN3qxKQFkhhsX XoTI/edit 712
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28. | found my mind wandering while watching the video narrative. *

Mark only one oval.

Not at all Very much

29. The events in the video narrative are relevant to my everyday life.

Mark only one oval.

Not at all Very much

30. The eventsin the video narrative have changed my life. *

Mark only one oval.

Not at all Very much

You are going to read several statements about Madeira Island and Culture. Not
Madeira everyone heard about some of these. If you haven't heard about them, feel free to tell us

SO.
Island

31. Madeira is of volcanic origin. *

Mark only one oval.

True
False

Don't know for sure.

https://docs.google.com/forms/d/11wDIgDb9h-SMiv 1047dyCUKrRjiN3qxKQFkhhsX XoTI/edit 8/12
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32. Cabo Girao is the highest cliff in the world. *

Mark only one oval.

True
False

Don't know for sure.

33. The most common elements that can harm Madeira’s environment are volcanic
eruptions and wildfires. *

Mark only one oval.

True
False

Don't know for sure.

34. Laurisilvais a forest that only exist in Madeira island. *

Mark only one oval.

True
False

Don't know for sure.

35. Coalmen ("carvoeiros") had an important role preserving endemic trees. *

Mark only one oval.

True
False

Don't know for sure.

https://docs.google.com/forms/d/11wDIgDb9h-SMiv 1047dyCUKrRjiN3qxKQFkhhsX XoTI/edit 9/12
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36. Laurisilva refers to plant communities that only resembles the bay laurel. *

Mark only one oval.

True
False

Don't know for sure.

37. The existence of invasive species increase the risk of wildfires. *

Mark only one oval.

True
False

Don't know for sure.

38. Toreduce the destructive effects of floods, it is necessary to reforest the
primitive flora. *

Mark only one oval.

True
False

Don't know for sure.

39. All exotic species become invasive. *

Mark only one oval.

True
False

Don't know for sure.

https://docs.google.com/forms/d/11wDIgDb9h-SMiv 1047dyCUKrRjiN3qxKQFkhhsX XoTI/edit 10/12
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40. When fishermen went for long fishing trips they used to make poncha. *

Mark only one oval.

True
False

Don't know for sure.

41. “"Aguardente" is made from Sugarcane. *

Mark only one oval.

True
False

Don't know for sure.

42. The Botanical Garden is full of invasive species. *

Mark only one oval.

True
False

Don't know for sure.

43. Wildfires happen mainly in the Laurisilva forest. *

Mark only one oval.

True
False

Don't know for sure.

https://docs.google.com/forms/d/11wDIgDb9h-SMiv 1047dyCUKrRjiN3qxKQFkhhsX XoTI/edit 11/12
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44. Laurisilva performs an important role by collecting the water from the mists. *

Mark only one oval.

True
False

Don't know for sure.

45. The Firecrest (Bis-bis) is an endemic bird that only lives near the city. *

Mark only one oval.

True
False

Don't know for sure.

46. We can find healing properties in endemic flora from Laurisilva. *

Mark only one oval.

True
False

Don't know for sure.

47. Thank you! Please leave your email in case we need to clarify some information:

*

This content is neither created nor endorsed by Google.

https://docs.google.com/forms/d/11wDIgDb9h-SMiv 1047dyCUKrRjiN3qxKQFkhhsX XoTI/edit 12/12
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Questionnaire Fragments of Laura

Thank you for accepting to take part in this study.
Please fill in this questionnaire with some data about yourself.
* Required

1. Name/ID *

The Session ID is on the back of the phone that you just used for the tour; If you shared a phone, each of
you should pick a different ID :)

2. Gender*

Check all that apply.

Female
Male

3. Please indicate your age range: *

Mark only one oval.

18-24
25-34
35-44
45-54
55-64
65-74

75 years or older

4.  Where do you currently live? (city, country) *

https://docs.google.com/forms/d/1fNoa7yt74ioDTLs4-mNDdOvnrb_sffkiziAgyXx WIHS/edit 17
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5. Which is your native language? *

6. Please indicate your experience with smartphones: *

Mark only one oval.

Low
Average

High

7. Experience with applications of this kind (location based tour) : *

Mark only one oval.

Low
Average

High

8.  When you travel, do you try to interact with locals to learn more about the place

you are visiting? *
Mark only one oval.

Yes
No

Only sometimes

9. Would you consider yourself a: *

Mark only one oval.

Tourist
Traveler

Is there in difference?

https://docs.google.com/forms/d/1fNoa7yt74ioDTLs4-mNDdOvnrb_sffkiziAgyXx WIHS/edit
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10. For how long have you been in Madeira? *

Mark only one oval.

Less than 2 days
2-3 days

4- 5 days

1 week

2-3 weeks

More than 1 month

11.  What is the full duration of your stay in Madeira? *

Mark only one oval.

Less than 2 days
2-3 days

4- 5 days

1 week

2-3 weeks

More than 1 month

You are going to read several statements about Madeira Island and Culture. Not
Madeira everyone heard about some of these. If you haven't heard about them, feel free to tell us

SO.
Island

12. Madeira is of volcanic origin. *

Mark only one oval.

True
False

Don't know for sure

https://docs.google.com/forms/d/1fNoa7yt74ioDTLs4-mNDdOvnrb_sffkiziAgyXx WIHS/edit 3/7
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13. Cabo Girao is the highest cliff in the world. *

Mark only one oval.

True
False

Don't know for sure

14. The most common elements that can harm Madeira’s environment are volcanic
eruptions and wildfires. *

Mark only one oval.

True
False

Don't know for sure

15. Laurisilva is a forest that only exist in Madeira island. *

Mark only one oval.

True
False

Don't know for sure

16. Coalmen (“carvoeiros") had an important role preserving endemic trees. *

Mark only one oval.

True
False

Don't know for sure

https://docs.google.com/forms/d/1fNoa7yt74ioDTLs4-mNDdOvnrb_sffkiziAgyXx WIHS/edit 4/7
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17. Laurisilva refer to plant communities that only resembles the bay laurel. *

Mark only one oval.

True
False

Don't know for sure

18. The existence of invasive species increase the risk of wildfires. *

Mark only one oval.

True
False

Don't know for sure

19. Toreduce the destructive effects of floods, it is necessary to reforest the
primitive flora. *

Mark only one oval.

True
False

Don't know for sure

20. All exotic species become invasive. *

Mark only one oval.

True
False

Don't know for sure

https://docs.google.com/forms/d/1fNoa7yt74ioDTLs4-mNDdOvnrb_sffkiziAgyXx WIHS/edit 517
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21. The Botanical Garden is full of invasive species. *

Mark only one oval.

True
False

Don't know for sure

22. Wildfires happen mainly in the Laurisilva forest. *

Mark only one oval.

True
False

Don't know for sure

23. Laurisilva performs an important role by collecting the water from the mists. *

Mark only one oval.

True
False

Don't know for sure

24. The Firecrest (Bis-bis) is an endemic bird that only lives near the city. *

Mark only one oval.

True
False

Don't know for sure

https://docs.google.com/forms/d/1fNoa7yt74ioDTLs4-mNDdOvnrb_sffkiziAgyXx WIHS/edit
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25.  We can find healing properties in endemic flora from Laurisilva. *

Mark only one oval.

True
False

Don't know for sure

26.  When fishermen went for long fishing trips they used to make poncha. *

Mark only one oval.

True
False

Don't know for sure

27. "Aguardente” is made from Sugarcane. *

Mark only one oval.

True
False

Don't know for sure

This content is neither created nor endorsed by Google.
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PostWeb-Questionnaire: Fragments Of
Laura Overall

Thank you for taking part in this study.
This questionnaire has a first section based on the web platform you just watched.

And a section that asks you to reflect on the overall experience (Mobile + Website)
* Required

1. Name&SessionID *
The session ID is on the received email that invited you to visit the website

https://docs.google.com/forms/d/1 Y RclKiqzRhr2yl00yz0C6m399s8LylZk7dwYKXpDInY /edit 1/15
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2. Canyou please identify the videos that you just visualize on the Website *

Check all that apply.

Popular Wisdom and Scientilic knowledge - Fauna that exists only on Madeira
L
Saarvriba

i o o

‘e atie e gt vy sy s Gty 4wl o Aok 00 B B,
a oty

L J
|| Medicinal Plants: popular wisdom and | | Birds that exist only on Madeira
scientific knowledge
Sugar Cane to Pancha 3 The Hydreological power of Laurisilva
s~ N e
o - g R "v"'_'::_‘:' S o4 Vo 2 5
I. -
> N o dlieg
4 4
|| Sugar Cane to Poncha || The hydrological power of Laurisilva
Forest
" . . ) . \Y) Biodiversity at Risk
The similitudes of Vaudeira, Azores. Cana N
E I'~la||ll~.n||1l(2apt-\crdr ‘ ™ { Shdowr Py
mm:«- =2 - o

;- : N 4
HacaronesiafFocests Eotic S'fg._s i,
z_ -

|| The similitudes of Madeira, Azores,

|| Biodiversity is at risk with invasive
Canary Islands and Cape Verde

plants

Other:
!i Wildfives and !:IIII"\E Two Sides of the |:|

Wahuea! Frambers
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‘r Natveal DidRes %hé) l

Wildfires and Floods: Two Sides of the
Same Coin

On this section reflect on the Fragments of Laura website

Fragments of Laura Website experience

experience

3. Ifeltinvolved while interacting in the website *

Mark only one oval.

Strongly Disagree Strongly Agree

4. It was rewarding *

Mark only one oval.

Strongly Disagree Strongly Agree

5. Thiswas fun *

Mark only one oval.

Strongly Disagree Strongly Agree

https://docs.google.com/forms/d/1 Y RclKiqzRhr2yl00yz0C6m399s8LylZk7dwYKXpDInY /edit 3/15
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6. The Fragments of Laura website was visually pleasing *

Mark only one oval.

Strongly Disagree Strongly Agree

7. The visualization of the web platform was worthwhile *

Mark only one oval.

Strongly Disagree Strongly Agree

8. The web platform was aesthetically appealing *

Mark only one oval.

Strongly Disagree Strongly Agree

9. I will continue to explore the topics of Fragments of Laura out of curiosity *

Mark only one oval.

Strongly Disagree Strongly Agree

) Reflect on the overall experience ( Mobile + Website)
Overall Experience

https://docs.google.com/forms/d/1 Y RclKiqzRhr2yl00yz0C6m399s8LylZk7dwYKXpDInY /edit 4/15
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10. lwas thrilled about having this new experience *

Mark only one oval.

Strongly Disagree Strongly Agree

11. Ireally enjoyed the Fragments of Laura Experience *

Mark only one oval.

Strongly Disagree Strongly Agree

12. Ihad an exciting experience with Fragments of Laura *

Mark only one oval.

Strongly Disagree Strongly Agree

13.  With Fragments of Laura | had a good impression about the local culture *

Mark only one oval.

Strongly Disagree Strongly Agree

https://docs.google.com/forms/d/1 Y RclKiqzRhr2yl00yz0C6m399s8LylZk7dwYKXpDInY /edit
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14. With Fragments of Laura | had a chance to closely experience the local culture *

Mark only one oval.

Strongly Disagree

15. Thelocals in Fragments of Laura were friendly to me *

Mark only one oval.

Strongly Disagree

16. |had a refreshing experience *

Mark only one oval.

Strongly Disagree

17. | felt that | did something meaningful *

Mark only one oval.

Strongly Disagree

https://docs.google.com/forms/d/1 Y RclKiqzRhr2yl00yz0C6m399s8LylZk7dwYKXpDInY /edit

Strongly Agree

Strongly Agree

Strongly Agree

Strongly Agree
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18. | felt that | did something important *

Mark only one oval.

Strongly Disagree

19. lvisited a place that | really wanted to visit *

Mark only one oval.

Strongly Disagree

20. lwasinterested in the main activities offered *

Mark only one oval.

Strongly Disagree

21. | gained a lot of information during the experience *

Mark only one oval.

Strongly Disagree

https://docs.google.com/forms/d/1 Y RclKiqzRhr2yl00yz0C6m399s8LylZk7dwYKXpDInY /edit

Strongly Agree

Strongly Agree

Strongly Agree

Strongly Agree
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22. | experienced a new culture *

Mark only one oval.

Strongly Disagree Strongly Agree

23. 1-The content of the Fragments of Laura experience incited my curiosity. *

Mark only one oval.

Strongly Disagree Strongly Agree

24. | willrecommend Fragments of Laura Transmedia experience to my family and
friends if they visit the island. *

Mark only one oval.

Strongly Disagree Strongly Agree

On this section please reflect on the overall experience, the mobile tour in

User combination with the website.

Experience

25. Compared to other experiences which | participated in, this one was *

Mark only one oval.

Easy Difficult

https://docs.google.com/forms/d/1 Y RclKiqzRhr2yl00yz0C6m399s8LylZk7dwYKXpDInY /edit
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26. For me personally, the demands of this experience were *

Mark only one oval.

Too low Too high

27. The experience enabled me to learn about the Madeira Local Values (nature,
culture, traditions) *

Mark only one oval.

Completely Disagree Completely Agree

28. With the help of word-pairs please enter what you consider the most
appropriate description for Fragments of Laura. *

Mark only one oval.

Clear Confusing

29. ~

Mark only one oval.

Inefficient Efficient

https://docs.google.com/forms/d/1 Y RclKiqzRhr2yl00yz0C6m399s8LylZk7dwYKXpDInY /edit
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30. ~

Mark only one oval.

Complicated Easy

31. ~*

Mark only one oval.

Obstructive Supportive

32. *

Mark only one oval.

Boring Exiting

33. *

Mark only one oval.

Not interesting Interesting

https://docs.google.com/forms/d/1 Y RclKiqzRhr2yl00yz0C6m399s8LylZk7dwYKXpDInY /edit 10/15
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34. *

Mark only one oval.

Conventional Inventive

35. *

Mark only one oval.

Usual Leading edge

You are going to read several statements about Madeira Island and Culture. Tell us if

Madeira they are true or false based on what you learn in Fragments of Laura

Questions

36. Madeira is of volcanic origin. *

Mark only one oval.

True

False

37. The most common elements that can harm Madeira’s environment are volcanic
eruptions and wildfires. *

Mark only one oval.

True

False

https://docs.google.com/forms/d/1 Y RclKiqzRhr2yl00yz0C6m399s8LylZk7dwYKXpDInY /edit 11/15
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38. Laurisilva is a forest that only exists in Madeira island. *

Mark only one oval.

True

False

39. Coalmen ("carvoeiros”) had an important role in preserving endemic trees. *

Mark only one oval.

True

False

40. Laurisilva refers to plant communities that only resembles the bay laurel. *

Mark only one oval.

True

False

41. The existence of invasive species increases the risk of wildfires. *

Mark only one oval.

True

False

42. To reduce the destructive effects of floods, it is necessary to reforest the
primitive flora. *

Mark only one oval.

True

False

https://docs.google.com/forms/d/1 Y RclKiqzRhr2yl00yz0C6m399s8LylZk7dwYKXpDInY /edit 12/15
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43. All exotic species become invasive. *
Mark only one oval.

True

False

44. "Aguardente" is made from Sugarcane. *

Mark only one oval.

True

False

45.  When fishermen went for long fishing trips they used to make poncha. *

Mark only one oval.

True

False

46. The Botanical Garden is full of invasive species. *

Mark only one oval.

True

False

47. Wildfires happen mainly in the Laurisilva forest. *

Mark only one oval.

True

False

https://docs.google.com/forms/d/1 Y RclKiqzRhr2yl00yz0C6m399s8LylZk7dwYKXpDInY /edit 13/15
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48. Laurisilva performs an important role by collecting the water from the mists. *

Mark only one oval.

True

False

49. The Firecrest (Bis-bis) is an endemic bird that only lives near the city. *

Mark only one oval.

True

False

50. We can find healing properties in endemic flora from Laurisilva. *

Mark only one oval.

True

False

Comments

51. Please add any comments or feedback about the experience that are in your
mind that we should take into account

This content is neither created nor endorsed by Google.
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